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I Abstract 

Despite increased awareness and behavioural treatment advances, the worldwide 

prevalence of overweight and obesity, and weight-related chronic diseases, continues to rise 

in all facets of the population (WHO, 2018c); and concerningly, young adults are most 

vulnerable (Flegal, Kruszon-Moran, Carroll, Fryar, & Ogden, 2016; Zheng et al., 2017). 

Obesity is a complex, multifactorial, and interdependent problem requiring intersectoral 

action (Seidell & Halberstadt, 2015; Swinburn et al., 2011). Although a portfolio of action is 

required to address the growing obesity epidemic (Dobbs et al., 2014; Seidell & Halberstadt, 

2015), interventions targeting behaviour change must form the primary mechanisms by which 

to reduce the rising burden of disease (Forouzanfar et al., 2015). In particular, preventive 

interventions that promote healthy lifestyle adoption and effectively manage weight are 

needed to sustain progress over the long term (Dietz, 2017; Gakidou et al., 2017).   

Social marketing provides a useful lens for understanding how complex problems 

may be addressed at multiple levels. As a citizen-centric approach, social marketing brings 

together all understanding, data and insights, to assist in the development, implementation, 

and evaluation of effective, efficient, and ethical behaviour change or maintenance programs 

(French & Gordon, 2015). As social marketing increases in visibility and acceptability 

funders and policy-makers are increasingly requesting “hard” evidence of its effectiveness 

(Gordon, McDermott, & Hastings, 2008; Thaler & Helmig, 2013). Providing this evidence 

presents a significant challenge for the discipline, “not least because it is difficult to prove 

that many kinds of complex social interventions work” (Gordon et al., 2008, p. 334). Theory 

has the potential to overcome this challenge and assist social marketers in building an 

evidence base that is robust and defensible. Accordingly, the overarching aim of this thesis is: 

To explore how a theory-driven social marketing approach may deliver a fine-grained 

understanding of the active drivers of weight-related behaviours in young adults, and 

in turn, inform the future design of an intervention that is both evidence-based and 

theory-driven. 

The first stage of research (Study One) commenced with a systematic review of the 

literature. The review was conducted in accordance with the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses guidelines (Liberati et al., 2009). The aim of the 

review was to locate and synthesise the evidence on electronic health (eHealth) weight 

management interventions targeting young adults, with a particular focus on evaluating the 
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extent of reported theory use (Michie & Prestwich, 2010). The systematic search strategy was 

executed across 14 electronic databases with results assessed for eligibility via title and 

abstract. Data were extracted from studies that met inclusion criteria and a comprehensive 

narrative evidence synthesis was subsequently completed. Out of the 1301 studies assessed 

for eligibility, 24 met the criteria for inclusion. Findings from the review highlight the limited 

evidence base for eHealth weight management interventions targeting young adults. The 

methodological quality of studies was generally assessed as weak and the majority of studies 

reported sub-optimal levels of theory use. The complex nature of weight management 

presents an ongoing challenge for interventionists to identify what works, for whom, how, 

why, and when. An eHealth-based approach offers potential; however, the evidence base is 

limited. Optimising levels of theory use, improving methodological quality, and enhancing 

generalisability were identified as broad targets for future research. 

To improve current levels of theory application, the next stage of research (Study 

Two) involved the development of an evidence-based form of structured guidance to assist 

social marketers in the design, implementation, evaluation, and reporting of theory-driven 

interventions. A critical review of the social marketing evidence base was first performed, 

scrutinising theory application and reporting. Review findings reveal a distinct lack of theory-

driven social marketing interventions, and even when a theoretical basis for an intervention is 

claimed, the purpose of using a particular theory or model is not stated in detail and no clear 

evidence is provided for how theory was actually applied to intervention design, 

implementation, and evaluation. Moreover, evidence reviews (e.g. Almestahiri, Rundle-

Thiele, Parkinson, & Arli, 2017; Almosa, Parkinson, & Rundle-Thiele, 2017; Dietrich, 

Rundle-Thiele, Schuster, & Connor, 2016; Firestone, Rowe, Modi, & Sievers, 2017) continue 

to evaluate the theoretical basis of social marketing interventions at face value only, with 

little consideration given for how theory has actually been applied to intervention design, 

implementation, and evaluation. Consequently, a reciprocal four step theory application 

process (TITE) was developed. Leveraging the known advantages of theory use, the TITE 

process encompasses four main steps: (1) theory selection, (2) intervention mapping, (3) 

testing theory, (4) and explicit reporting. In sum, the TITE process offers clear and structured 

guidance to improve theory application in the design, implementation, and evaluation of 

future social marketing interventions. Importantly, the final step of the TITE process 

facilitates the explicit reporting of theory use to promote transparency, inform replication 

studies, and permit critical appraisal; thereby advancing the cumulative knowledge base.  
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The third and final stage of research (Study Three) applied elements of the TITE 

process to obtain a fine-grained understanding of the key drivers of weight-related behaviours 

in young adults. Specifically, Study Three consisted of an empirical validation of the COM-B 

model (Michie, van Stralen, & West, 2011b) across two different, but related, behavioural 

contexts. Study 3a focused on understanding young adult’s physical activity behaviours and 

Study 3b focused on healthy eating behaviours. Two cross-sectional surveys were developed 

and administered online to two convenience samples of young adults. Following guidance 

outlined in the first two steps of the TITE process, measures of behavioural determinants 

were informed by the Theoretical Domains Framework (Cane, O'Connor, & Michie, 2012), 

with domains mapped onto COM-B model constructs. Following reliability and validity 

testing, COM-B models were specified and tested using structural equation modelling. The 

explanatory potential of the COM-B model varied across behavioural contexts (R2 = 0.31 for 

physical activity, and R2 = 0.23 for healthy eating). Results from the physical activity model 

(N = 582) revealed the main indicators of COM constructs to be habits (capability), social 

support (opportunity), and identity (motivation). Capability and opportunity were found to 

influence behaviour through the mediating effect of motivation. Conversely, results from the 

healthy eating model (N = 455) revealed the main indicators of COM constructs to be habits 

(capability), home environment (opportunity), and self-efficacy (motivation). Capability was 

found to influence behaviour through the mediating effect of motivation. Interestingly, 

capability was found to mediate the relationship between opportunity and motivation. 

Findings emphasise the importance of extending beyond the individual to understand the 

complex array of interrelated factors impacting behaviour across behavioural contexts.  

This PhD thesis contributes to social marketing research and practice in five main 

ways. First, this thesis provides a state-of-the-art review on eHealth weight management 

interventions targeting young adults identifying limitations of the current evidence base, 

namely a lack of optimal theory application. Second, this thesis illuminates a lack of and/or 

underreporting of theory in social marketing more broadly, and reveals a fundamental flaw in 

the discipline’s assessment of theory use when reviewing the evidence base. Third, the TITE 

theory application process developed offers a procedural contribution to social marketing 

research and practice that can be applied to improve theory application and reporting in future 

interventions, and in so doing, advance the cumulative knowledge base. Fourth, this thesis 

takes a considerable step forward by applying elements of the TITE theory application 

process to an audience research study designed to inform the future development of a weight 
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management intervention targeting young adults. Finally, this thesis shifts social marketing 

research and practice beyond the pre-dominant individual (downstream) focus with an 

empirical validation of the COM-B model across two different, but related, behavioural 

contexts (physical activity and healthy eating). Taken together, this research demonstrates 

how a theory-driven social marketing approach can deliver a fine-grained understanding of 

the active drivers of weight-related behaviours in young adults, thereby informing the future 

design of an intervention that is both evidence-based and theory-driven. 
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1. Chapter One: Introduction 

Chapter One provides an introduction to the program of research presented in this 

thesis. The chapter begins with an overview of the contextual background for the social 

problem addressed in this thesis (Section 1.1). A rationale for the program of research is then 

provided (Section 1.2) followed by an overview of the thesis research design including study 

objectives, research gaps and questions, and methodology (Section 1.3). Next, the theoretical 

and practical contributions of the program of research completed are summarised (Section 

1.4). The chapter concludes with an overview of the thesis structure (Section 1.5).  

1.1 Background  

Understanding the true nature of a country’s health challenges, and how those 

challenges are shifting over time, is critical to aligning national health systems with the needs 

of the populations they serve (IHME, 2019). The Global Burden of Disease (GBD) study 

provides a tool to quantify both the prevalence of a given disease or risk factor, and the 

relative harm it causes to human health (IHME, 2019). Quantifying risks to health and thus 

identifying targets for future action is an essential prerequisite for effective public health 

action (Gakidou et al., 2017). Specifically, the environmental, behavioural, and metabolic 

risks that drive injury and disease are the mechanisms by which public health efforts can 

most efficiently and effectively prevent health loss (Stanaway et al., 2018). This section 

summarises the evidence on noncommunicable disease (NCD) and the nexus between diet, 

physical activity, body mass index (BMI), and overweight and obesity. The section concludes 

with an overview of the causes, prevention, and management of overweight and obesity. 

1.1.1 Noncommunicable Disease 

Over the past three decades, the global burden of disease has continued to shift away 

from communicable to NCDs, and from premature death to years lived with disability (Lim et 

al., 2013; Murray et al., 2012). NCDs (i.e. chronic diseases) are characterised by long term 

persistence and are the result of a combination of genetic, physiological, environmental, and 

behavioural factors (WHO, 2018b). The obesity epidemic and associated chronic diseases are 

often attributed to modern lifestyles. A broader view of lifestyle and a focus on determinants 

has been called for (Egger & Dixon, 2014), rather than viewing obesity and lifestyle in 

isolation as the specific causes of modern chronic disease. Inducers of metaflammation, 

which have largely arisen since the industrial revolution, have been labelled “anthropogens,” 
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or “…man-made environments, their by-products and/or lifestyles encouraged by these, some 

of which may be detrimental to human health” (Egger, 2012, p. 3). Anthropogens incite a low 

level, but persistent immune response to a not-immediately life-threatening situation, which 

can become dysmetabolic when exposure is chronic (Egger & Dixon, 2014). In the case of 

anthropogens, the response is undifferentiated; thus, the outcome observed is systemic rather 

than localised (Egger & Dixon, 2014). The primary types of NCDs, arising from 

anthropogens, are cardiovascular diseases, cancers, respiratory diseases, and type 2 diabetes 

(WHO, 2018b). The burden resulting from these diseases is substantial, contributes to 

poverty, and is a major source of health inequalities throughout the world (Beaglehole et al., 

2011; Di Cesare et al., 2013). Each year, NCDs account for approximately 71% of all global 

deaths, equivalent to 41 million people (WHO, 2018b). Alarmingly, the prevalence of NCDs 

is projected only to increase, with increasing metabolic risks and population ageing expected 

to drive the upward trajectory of NCDs at the global level (Stanaway et al., 2018); presenting 

both a challenge and an opportunity for the public health sector.  

At the first Global Ministerial Conference on Healthy Lifestyles and Non-

communicable Disease Control, Dr. Margaret Chan, Director-General of the World Health 

Organization (WHO), described the rising prevalence of NCDs as a “slow-motion 

catastrophe.” NCDs develop over time, and once developed, are enduring. The unhealthy 

lifestyles driving the worldwide epidemic, however, suffuse countries with such incredible 

speed that efforts to combat the epidemic struggle to keep pace. Dr. Chan emphasised that the 

“root causes” of NCDs are not being addressed with medical advancements and the 

increasing accessibility and affordability of pharmaceuticals in high income countries 

disguising the severity of the threat. Moreover, the failure of countries to promote population 

wide preventive measures in a sustainable format has further compounded the epidemic. In 

the absence of urgent action, the rising financial burden of NCDs will reach levels that are 

beyond the capacity of even the wealthiest countries in the world (WHO, 2011).  

The rising burden of NCDs is a problem of both volume and complexity (Forouzanfar 

et al., 2015). Understanding the levels and trends of major risks for human health is essential 

to prioritising public health action and evaluating the success of different interventions and 

policies (Gakidou et al., 2017). Fundamental changes in human health that are attributable to 

an increased metabolic risk include the societal processes of urbanisation, westernisation of 

diets and lifestyles, changes in employment activities, modes of transportation, and other 

lifestyle-related factors (Forouzanfar et al., 2016). These changes have led to poor diet, 
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decreased physical activity, increased sedentary behaviour, and in turn, increased rates of 

obesity and metabolic syndrome (Goryakin & Suhrcke, 2014; Popkin, 2006). Some risks (e.g. 

poor water quality and sanitation, micronutrient deficiencies, and undernutrition) decline 

steadily as countries develop, while others worsen with development. Such behavioural risks 

include smoking, alcohol use, high BMI, low levels of physical activity, partial breastfeeding, 

and poor diet (e.g. diets high in total cholesterol, red meat, sugar-sweetened beverages, and 

low in polyunsaturated fatty acids) (Forouzanfar et al., 2016). As socio-demographic indexes2 

continue to improve, and the largely preventable behavioural risks grow in dominance, an 

understanding of how to effectively change behaviours at both the individual and population 

level becomes increasingly relevant (Forouzanfar et al., 2016).  

1.1.2 High Body Mass Index 

One of the most alarming risks to human health is high BMI. BMI is a low-cost, 

readily available measure from which risk of incidence and progression of several chronic 

diseases are predicted. Defined as weight in kilograms divided by the square of height in 

metres (kg/m2), BMI remains the most commonly used population level measure of weight 

classification (WHO, 2019), refer to Table 1 for principal cut-off points.  

Table 1 International Weight Classifications According to BMI  

Classification Principal cut-off points 

Underweight <18.50 

Normal  18.50 – 24.99 

Overweight ≥ 25.00 

Pre-obese 25.00 – 29.99 

Obese ≥ 30.00 

Obese class I 30.00 – 34.99 

Obese class II 35.00 – 39.99 

Obese class III ≥ 40.00 

Note. Reprinted from “BMI classification,” by WHO, 2019. Retrieved from http://www.euro.who.int/en/health-

topics/disease-prevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi  

  

 
2 Socio-demographic index is a summary measure of a geography's socio-demographic development based on 

average income per person, educational attainment, and total fertility rate.  

http://www.euro.who.int/en/health-topics/disease-prevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi
http://www.euro.who.int/en/health-topics/disease-prevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi
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Despite its widespread use, BMI does not necessarily reflect body composition in 

terms of percent body fat across different populations (Collins et al., 2016; Heymsfield, 

Peterson, Thomas, Heo, & Schuna, 2016; Pasco, Nicholson, Brennan, & Kotowicz, 2012). 

Practical phenotypic3 measures beyond BMI, and even circumferences, are needed to further 

refine estimates of body shape and proportions at the population and individual level 

(Heymsfield et al., 2016). 

The burden of high BMI is significant, widespread, and increasing exponentially 

across all socio-demographic index levels (Di Cesare et al., 2016; Gakidou et al., 2017; Ng et 

al., 2014). From 1990–2016, the summary exposure value4 for high BMI increased by more 

than 40% (Gakidou et al., 2017). In 2016, BMI was the fifth-ranked Level 3 risk factor for 

death globally, accounting for more than 4.5 million (2.9 – 6.4 million) deaths and 135.4 

million (88.6 – 187.4 million) disability-adjusted life years (Gakidou et al., 2017).  

1.1.3 Overweight and Obesity 

Worldwide, the prevalence of obesity has nearly tripled since 1975, with more than 

1.9 billion adults overweight or obese (WHO, 2018c). Australia’s obesity rates are the fifth 

highest among OECD countries (see Figure 1). In line with global trends, the prevalence of 

overweight and obesity in Australia has been steadily rising over the past thirty years. In 

2017–18, 67% of Australians adults were overweight or obese, an increase of 3.6% since 

2014–15 (ABS, 2019).  

  

 
3 Phenotypic: relating to the observable characteristics of an individual resulting from the interaction of its 

genotype with the environment. 
4 Summary exposure value is a measure of a population’s exposure to a risk factor that takes into account the 

extent of exposure by risk level and the severity of that risk’s contribution to disease burden. 
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Figure 1 Obesity Among Adults, 2015 or Nearest Year 

 
Note. Reprinted from “Obesity Update,” 2017, by OECD. Retrieved from: https://www.oecd.org/els/health-

systems/Obesity-Update-2017.pdf 
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The rising prevalence of overweight and obesity shows no sign of slowing down. A 

study by the NCD Risk Factor Collaboration (2016) warned that if post–2000 trends 

continue, the probability of meeting the global obesity target—a halt in the rise of global 

obesity prevalence to match 2010 rates—is virtually zero (Di Cesare et al., 2016). Future 

projections for Australia indicate that in the absence of definitive action, 68% – 72% of the 

population will be overweight or obese by 2025 (Haby, Markwick, Peeters, Shaw, & Vos, 

2012; Walls et al., 2012). This would result in a minimum of 16.9 million Australians being 

overweight or obese by 2025, compared to 10.2 million in 2005 (Haby et al., 2012). 

The health effects of overweight and obesity (as measured by BMI) have been 

extensively debated (Campos, Saguy, Ernsberger, Oliver, & Gaesser, 2006; Flegal, Kit, 

Orpana, & Graubard, 2013; Gonçalves, Glade, & Meguid, 2016; Willett, Hu, & Thun, 2013). 

Collaborative analyses from large pooling studies indicate that as the level of excess weight 

increases, so does the risk of developing certain chronic diseases (Flegal et al., 2013). In 

particular, consistent risks emerge when BMI exceeds 23kg/m2, especially for cardiovascular 

disease, cancer, diabetes, osteoarthritis, and chronic kidney disease (Ni Mhurchu et al., 2004; 

Renehan, Tyson, Egger, Heller, & Zwahlen, 2008; Whitlock et al., 2009; Wormser et al., 

2011). Most deaths attributable to overweight and obesity are cardiovascular related deaths 

(Lim et al., 2013). Of note, research indicates that only 31% of the coronary heart disease risk 

and 8% of the stroke mortality risk associated with obesity is mediated through raised blood 

pressure and cholesterol collectively (Kromhout et al., 2014). Therefore, pharmaceuticals 

targeting blood pressure and cholesterol can be expected to attenuate some, but not most of, 

the cardiovascular risk attributable to overweight and obesity (Ng et al., 2014). As a result, 

increased rates of overweight and obesity can be expected to have substantial health effects 

and increase prevalence of diabetes, osteoarthritis, cancers, and major vascular disease; 

despite aggressive pharmacotherapy (Ng et al., 2014).  

Therefore, preventive interventions targeting behaviour change must form the primary 

mechanisms to reduce the burden of disease associated with high BMI (Forouzanfar et al., 

2015). Behaviour change offers substantial scope for improving health at the individual and 

population levels (Forouzanfar et al., 2015). Although funding for health behaviour change 

research has been scarce, more behavioural and social science research investigating potential 

solutions for mitigating behavioural risks—especially those increasing with development 

such as physical inactivity, poor diet, and high BMI—has been called for (Forouzanfar et al., 
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2015). In particular, policies that effectively manage weight in the early years are needed to 

deliver sustained progress over the long term (Dietz, 2017; Gakidou et al., 2017).   

As stated previously, without a successful and sustained reduction in rates of 

overweight and obesity, costs will reach uncontrollable levels. In Australia, overweight and 

obesity is the second highest contributor to the nation’s burden of disease (AIHW, 2017). 

Past estimates (2011–12) indicate that the cost of obesity to the Australian economy is $8.6 

billion (in 2014–15 dollars), including $3.8 billion in direct costs and $4.8 billion in indirect 

costs but not accounting for further costs resulting from reduced wellbeing and forgone 

earnings (PwC, 2015). If no further action is taken to slow the rise in obesity, Australia will 

incur additional costs of up to $87.7 billion over a 10-year period (2015–16 to 2024–25) 

(PwC, 2015). Consequently, the prevention of obesity and its comorbidities must continue to 

be a foremost public health priority for Australia (and the world).  

1.1.4 Causes, Prevention, and Management of Overweight and Obesity 

The causes, prevention, and management of overweight and obesity are complex 

(Swinburn et al., 2011) and include a myriad of social, cultural and environmental factors, 

industry practices, public policies, personal attitudes, individual behaviours, and human 

biology (McGlashan et al., 2018). The main drivers include changes in food industries and 

systems which have seen an increase in the availability, accessibility, and affordability of 

energy-dense foods which are intensely marketed; and a decline in physical activity and 

increased levels of sedentary behaviour owing to changes in work forms, modes of 

transportation, and urbanisation (Swinburn et al., 2011). 

A range of obesity prevention and management interventions have been developed to 

address the aforementioned drivers (see Section 1.2.1); however, their provision represents an 

enduring challenge for health systems, even in high‐income countries, given the scarcity of 

health resources and the increasing community need (Wolfenden, Ezzati, Larijani, & Dietz, 

2019). Moreover, evidence for the effectiveness of these interventions to affect population-

level trends in obesity is currently weak (Gakidou et al., 2017; Roberto et al., 2015). While 

isolated areas of improvement have been noted (Abarca-Gómez et al., 2017), no country has 

yet managed a successful and sustained reduction in the prevalence of overweight and 

obesity, despite substantial investments in health and medical research (Abarca-Gómez et al., 

2017; Gakidou et al., 2017; Ng et al., 2014; Roberto et al., 2015). Obesity is acknowledged as 

a complex issue (McGlashan et al., 2018); however, many entrenched and competing 
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perspectives are evident in descriptions of obesity and its solutions (Lean, Astrup, & Roberts, 

2018; Roberto et al., 2015, p. 2400; Wolfenden et al., 2019). Many debates surrounding the 

causes and solutions for the obesity epidemic are based on overly simplistic dichotomies such 

as individual versus environmental causes of obesity, personal versus collective 

responsibilities for action against obesity, supply versus demand explanations for 

consumption of unhealthy food, government regulation versus industry self-regulation, top-

down versus bottom-up drivers for change, treatment versus prevention, undernutrition versus 

overnutrition focus, and more (Lean et al., 2018; Roberto et al., 2015; Wolfenden et al., 

2019). There have been calls (Huang et al., 2015; NHMRC, 2018) for a more combined and 

integrated approach to combat the obesity epidemic and overcome the overly simplistic 

dichotomies (e.g. top-down versus bottom-up) that underpin many approaches to obesity 

prevention and treatment. Extending the dialogue beyond public health professionals and 

political leaders has the potential to overhaul current strategies, support the reprioritisation of 

resources, and create public demand for obesity-related policies (Huang et al., 2015).  

Fundamentally, obesity results from a long-term energy imbalance where energy 

intake has exceeded energy expenditure (Kumanyika et al., 2008). Consequently, many 

approaches to obesity prevention and treatment focus on the provision of information and 

instruction related to diet and physical activity guidelines to facilitate behaviour change 

(Ryan & Kushner, 2010; Van Dorsten & Lindley, 2011; Wing, 2004). The behaviours 

associated with excess weight gain may not, however, be within an individual’s control; and 

thus, some personal responsibility is needed but environmental factors must also readily 

support (rather than undermine) the ability of people to act in their own self-interest (Roberto 

et al., 2015). Moreover, the inability to specify—at either a population or individual level—

the exact behaviours expected to result in energy balance adds considerably to the challenge 

(Kumanyika et al., 2008). Consequently, this thesis recognises that prevention of excess 

weight gain must go beyond the individual and encompass a broad range of strategies that 

include environmental and societal considerations (Roberto et al., 2015). 

The magnitude of the obesity epidemic has led to a shift in focus from the clinical 

treatment of obesity to the development of prevention strategies that address the economic, 

environmental, sociocultural, and lifestyle-related causes of population weight gain (King, 

Gill, Allender, & Swinburn, 2011; Kumanyika et al., 2008; Müller, Mast, Asbeck, Langnäse, 

& Grund, 2001). The prevention of weight gain and the maintenance of a healthy body 

weight are considered less challenging, less expensive, and potentially more effective than 
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the treatment of obesity after it has fully developed (Gill, King, & Caterson, 2005). Once 

established, obesity is difficult and costly to treat (Pi-Sunyer, 2003; Proietto, 2011; Sumithran 

& Proietto, 2013). Moreover, the overwhelming majority of people who lose excess weight 

are unable to maintain weight lost over the long-term (Dombrowski, Knittle, Avenell, 

Araújo-Soares, & Sniehotta, 2014; Fildes et al., 2015; Sumithran & Proietto, 2013). 

Furthermore, no clear guidance exists on definitive strategies to promote weight loss 

maintenance in the population at large (Kumanyika et al., 2008).   

Therefore, a primary focus on obesity prevention is needed (Kumanyika et al., 2008) 

to avoid future incident obesity among adults who are currently within a healthy weight range 

(see Table 1) and prevent excess weight gain among future generations of children, 

adolescents, and young adults (Dietz, 2017; Gakidou et al., 2017). While the treatment of 

obesity will continue to be of critical importance, treatment alone cannot curb the rising 

epidemic. Moreover, the high cost and inability of these interventions to reach diverse 

demographic and socioeconomic groups prevents large-scale deployment (Dombrowski et al., 

2014; Partridge, Juan, McGeechan, Bauman, & Allman‐Farinelli, 2015; Van Dorsten & 

Lindley, 2011). Owing to the projected increases in obesity prevalence, the challenges faced 

in delivering effective treatment, and the costs associated with treatment, it will not be 

possible to deliver care for all (Dietz, 2017). To ensure sustained progress, continued research 

and evaluation is needed to inform the development of scalable interventions that can support 

large numbers of people in managing their weight (Van Dorsten & Lindley, 2011).  

1.2 Research Rationale  

This section outlines a rationale for the research presented in this thesis, including the 

need for a preventive citizen-centric approach that targets an at-risk population group and 

focuses on the concept of voluntary exchange. Following this, the role and importance of 

theory in social marketing and the need for a theory-driven social marketing approach is 

underscored. Finally, the importance of extending beyond the considered, rational individual 

and acknowledging the social and environmental determinants of behaviour is discussed.  

1.2.1 Approaches to Obesity Prevention and Treatment 

In an effort to combat the ever increasing incidence of overweight and obesity many 

countries, including Australia, have adopted population-based policies and made substantial 

investments in obesity prevention and treatment efforts (Kumanyika et al., 2008; Swinburn et 

al., 2011). Following a tripartite classification of behaviour management tools (Rothschild, 
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1999), this section provides an overview of past and current approaches to obesity prevention 

and treatment, highlighting the strengths and limitations of each.  

Strategies employed to directly or indirectly influence human behaviour have 

traditionally focused on education, marketing, and/or law (Rothschild, 1999). Law involves 

the use of coercion, or fear of punishment for non-compliance, to achieve a desired behaviour 

in a non-voluntary manner (Rothschild, 1999). Law may also be used to increase (via 

subsidies) or decrease (via taxes) the probability of transactions that might not develop as 

desired through free-market mechanisms (Rothschild, 1999). Relatedly, policy is an 

important component of the portfolio of action needed to reduce the rising obesity epidemic. 

The policy mix typically includes a combination of education and awareness raising 

campaigns; training of health professionals, school, university, and work-based initiatives; 

advertising limits or bans on unhealthy food and beverages; taxations and restrictions on sales 

of certain types of food and beverages to reduce consumption and/or subsidies to increase the 

intake of healthy foods; supply chain incentives to increase production of healthy foods; and 

re-designing built environments to promote physical activity and active transport (Badland & 

Schofield, 2005; Gill & Boylan, 2012; Hawkes et al., 2015; Kaczynski & Henderson, 2007).  

Strategic policies have the potential to reshape and restructure the information, social, 

and physical environments to collectively influence individual behaviour (Hawkes et al., 

2015). Governments are increasingly reluctant to pass laws directly curtailing the personal 

freedoms of citizens, and corporations, despite evidence that regulation is an essential part of 

the armoury of policies that governments can exercise to protect and promote the health and 

wellbeing of society (Spotswood, 2016). Consequently, education and awareness raising 

campaigns continue to dominate obesity prevention and treatment efforts, despite limited 

effectiveness (Anker, Feeley, McCracken, & Lagoe, 2016; Gill & Boylan, 2012; Grunseit, 

Bellew, Goldbaum, Gale, & Bauman, 2016).  

Education comprises messages of any type that attempt to inform and/or persuade a 

target audience to behave voluntarily in a particular manner; however, these messages on 

their own, cannot provide immediate reinforcement for behaviour (Rothschild, 1999). 

Education-based interventions tend to be short term mass media campaigns focused on 

influencing the knowledge, attitudes, and beliefs of individuals in favour of the “healthy” 

behaviour choice (Abroms & Maibach, 2008). Gill and Boylan’s (2012) review of public 

health messages found education alone is unlikely to achieve the level of behaviour change 
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necessary to address weight status. Similarly, a review of education campaigns 

communicated via mass media addressing physical activity, nutrition, and obesity in 

Australia found the majority failed to incorporate marketing elements that typify a social 

marketing approach, and as a result, failed to achieve the desired change in behaviour 

(Grunseit et al., 2016). Conversely, a meta-analytic review by Anker et al. (2016) examined 

mass-mediated education campaigns that employed a rigorous evaluation design and found 

small positive effects on behaviour change (r = .05, k = 61). Although, the 5% predicted gain 

in behaviour change must be weighed against the costs of a campaign in terms of human 

resources, media buy, message design, and production.  

Historically, efforts to affect public health have relied heavily on education and law, 

neglecting the underlying philosophy of marketing and exchange (Rothschild, 1999). 

Education can suggest an exchange but cannot deliver the benefit of exchange explicitly. 

Conversely, marketing can offer a direct, timely, and voluntary exchange by delivering 

alternatives that support the desired behaviour (Rothschild, 1999). In this way, marketing 

addresses the shortcomings of education and law by focusing on the process of voluntary 

exchange and delivering co-created solutions that are needed and wanted by individuals.  

Social marketing seeks to develop and integrate marketing concepts, combined with 

other evidence-based approaches, to influence behaviours for the benefit of individuals and 

society at large (iSMA, ESMA, & AASM, 2013). Through the systematic integration of 

evidence-based research, best practice, theory, audience and partnership insight, and 

marketing mix strategies, social marketing delivers competition sensitive and segmented 

behaviour change (or maintenance) programs that are effective, efficient, equitable, and 

sustainable (NSMC, 2012). Social marketing principles and techniques have been used (in 

varying degrees) in several obesity prevention interventions, including community-based 

programs targeting children (Evans, Christoffel, Necheles, & Becker, 2010; Gracia-Marco et 

al., 2011). Examples include: Project LEAN (McDermott et al., 2005), TrEAT Yourself Well 

(Acharya, Patterson, Hill, Schmitz, & Bohm, 2006), Energize Your Life! (Shive & Morris, 

2006), HEALTHY intervention (DeBar et al., 2009), ParticipACTION (Bauman, Cavill, & 

Brawley, 2009), VERB: It’s What You Do (Huhman et al., 2010), It’s Your Move! (Millar et 

al., 2011), Project FIT (Eisenmann et al., 2011), Change4Life (Evans, Colls, & 

Hörschelmann, 2011), and 5-4-3-2-1 Go (Evans, Christoffel, Necheles, Becker, & Snider, 

2011). Many interventions that claim to be social marketing, however, only employ 

promotional (advertising and communications) methods (Carins & Rundle-Thiele, 2014b). 
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Given emerging evidence that behaviour change is more likely when more of the social 

marketing principles are applied (Carins & Rundle-Thiele, 2014b; Xia, Deshpande, & 

Bonates, 2016), the full potential of social marketing is yet to be fully realised. To enable 

accurate assessment of social marketing’s effectiveness, complete application of social 

marketing key principles is needed, along with full reporting of the processes employed in 

intervention design, implementation, and evaluation.  

Taken together, research on obesity prevention and treatment approaches indicates 

that expenditure has been poorly directed, with traditional approaches failing to achieve 

desired outcomes (Dombrowski et al., 2014; Fildes et al., 2015; Roberto et al., 2015). In 

particular, a reluctance by government to pass laws to protect and promote public health, a 

continued and dominant focus on education and awareness raising campaigns, and expert 

rather than citizen-led interventions, are all factors likely to be impeding progress toward 

achieving sustained reductions in rates of overweight and obesity. A social marketing 

approach has the potential to overcome these challenges by focusing on the process of 

voluntary exchange and placing citizens at the heart of intervention planning, design, 

implementation, and evaluation.  

1.2.2 Weight Gain and Young Adulthood 

Targeting high-risk groups with prevention interventions and effectively managing 

weight in the early years has been acknowledged as a critical component in the portfolio of 

action required to reduce the rising prevalence of overweight and obesity (Dietz, 2017; 

Gakidou et al., 2017; WHO, 2010). Efforts to prevent obesity have mainly focused on 

children and adolescents, whereas other important age groups have been overlooked (Zheng 

et al., 2017). The most rapid weight gain in the life course has been observed during the early 

twenties to mid-thirties (Flegal et al., 2016; Zheng et al., 2017), with incident obesity at a 

younger age associated with increased risk of chronic disease and mortality in later adult life 

(Adams et al., 2014; De Mutsert, Sun, Willett, Hu, & Van Dam, 2014; Zheng et al., 2017).  

Young adulthood is a transitional life stage in which young people experience 

significant life changes, increasing independence, and adopt lasting health behaviour patterns 

(Nelson, Story, Larson, Neumark-Sztainer, & Lytle, 2008). According to the National Heart, 

Lung, and Blood Institute’s Early Adult Reduction of Weight through Lifestyle (EARLY) 

intervention trials protocol (Loria, Arteaga, Belle, Signore, & Riley, 2011), young adults are 

defined by the age range of 18–35 years. The cause of age-related weight gain during young 
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adulthood appears to be lifestyle-based, resulting from marked declines in physical activity 

(Hankinson et al., 2010; Whatnall et al., 2019), increases in sedentary behaviour (De Cocker, 

van Uffelen, & Brown, 2010), and poor dietary habits (Duffey, Gordon-Larsen, Steffen, 

Jacobs, & Popkin, 2010; Kimmons, Gillespie, Seymour, Serdula, & Blanck, 2009; Larson, 

Neumark-Sztainer, Laska, & Story, 2011; Sherwood, Jeffery, French, Hannan, & Murray, 

2000; Whatnall et al., 2019). Lifestyle-related changes likely result from the significant life 

transitions that occur during young adulthood such as moving out of the family home to live 

independently, relocating to new environments, beginning full-time work or tertiary study, 

establishing financial, residential, and employment stability (Nelson et al., 2008), and 

developing self-identity (Schwartz, Zamboanga, Luyckx, Meca, & Ritchie, 2015).  

For young adults, barriers to healthy weight maintenance exceed enablers (Greaney et 

al., 2009), with healthful eating and regular physical activity not considered high priorities 

(Strong, Parks, Anderson, Winett, & Davy, 2008). Young adults are typically less concerned 

with future health and wellbeing, and as a result, engage in more risky health behaviours 

(Gore et al., 2011). Perceived time constraints, lack of discipline, inadequate self-regulation 

skills, and a lack of environmental support for healthy eating and physical activity have all 

been cited as common barriers to healthy weight maintenance among young adults 

(Andajani-Sutjahjo, Ball, Warren, Inglis, & Crawford, 2004; Greaney et al., 2009; Sand, 

Emaus, & Lian, 2017; Strong et al., 2008). Similarly, common enablers to healthy weight 

maintenance include education and awareness (e.g. what to eat and what not to eat), self-

regulation skills (e.g. practicing moderation and portion control), and positive social and 

environmental support (Greaney et al., 2009; Sand et al., 2017; Strong et al., 2008). 

Importantly, the adoption of healthy lifestyle behaviours in young adulthood has been 

associated with a lower risk of developing chronic disease in later adult life (Spring et al., 

2014). Therefore, the establishment and maintenance of healthy behavioural patterns during 

this transitional period is critical to ensuring the future health and wellbeing of young adults.  

Previous reviews (Hebden, Chey, & Allman‐Farinelli, 2012; Hutchesson, Hulst, & 

Collins, 2013; Laska, Pelletier, Larson, & Story, 2012; Oosterveen, Tzelepis, Ashton, & 

Hutchesson, 2016; Partridge et al., 2015; Poobalan, Aucott, Precious, Crombie, & Smith, 

2010) of lifestyle interventions for obesity prevention and weight management among young 

adults have revealed a limited evidence base for successful interventions. Findings from these 

reviews were inconclusive owing to the small number of studies available (Hebden et al., 

2012), small sample sizes (Hebden et al., 2012; Poobalan et al., 2010), heterogeneity across 
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intervention designs (Hebden et al., 2012; Laska et al., 2012), differences in participant 

characteristics (Hebden et al., 2012), gender biases (Poobalan et al., 2010), and short 

intervention durations (Hebden et al., 2012; Poobalan et al., 2010). Moreover, traditional 

weight management interventions (i.e. face-to-face sessions with a trained interventionist) 

delivered in young adult samples report lower recruitment and retention rates, inferior 

attendance and compliance, and poor weight-related outcomes relative to older adult 

participants (Gokee-Larose et al., 2009), suggesting that traditional modes of delivery (i.e. 

face-to-face) do not meet the needs of the current generation of young adults.  

Young adulthood is a developmentally unique life stage (Nelson et al., 2008). 

Therefore, weight management interventions aimed at this demographic must address the 

factors known to contribute to weight gain during this developmental period, including 

rapidly shifting life circumstances related to home, work, family, and other relationships 

(Nelson et al., 2008); and work to remove the common barriers to healthy lifestyle adoption 

(Greaney et al., 2009). With the current generation of young adults among the highest users 

of digital technologies such as social media, mobile phones, and wireless information sharing 

platforms (Lenhart, Purcell, Smith, & Zickuhr, 2010), digital technology may offer a cost-

effective means of reducing barriers and engaging large numbers of young adults in weight 

management. 

Traditional weight management interventions (i.e. face-to-face sessions with a trained 

interventionist) are resource intensive in terms of the commitment required by participants 

and intervention providers, which can create barriers for full participation and adherence 

(Hutchesson et al., 2013). Moreover, the resources required to deliver face-to-face 

interventions (individual or group-based) prevent large-scale deployment to the wider 

community (Partridge et al., 2015). Interventions that encompass information and 

communication technologies (ICTs) such as internet-enabled mobile, tablets, and wearable 

devices, permit the efficient delivery of individually-tailored, context-specific health 

behaviour change interventions, with time-unlimited feedback, coaching, and support (Free et 

al., 2013). The popularity, mobility, and capability of modern ICTs allow temporal 

synchronisation of intervention delivery and allow the intervention to be delivered at a 

convenient time and place (Free et al., 2013). Of note, eHealth-based interventions have 

previously demonstrated the potential to promote healthful changes in both diet and physical 

activity behaviours (Vandelanotte et al., 2016) and have been used as a treatment option for 

obesity in adults (Hutchesson et al., 2015). However, there is limited evidence on the 
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effectiveness of eHealth-based approaches for weight loss maintenance and weight gain 

prevention (Hutchesson et al., 2015), especially among young adult populations. 

Given the limitations of current obesity prevention approaches to reach and serve the 

population masses, the potential for digital technology to deliver a scalable means of 

engaging large numbers of young adults in weight management warrants research attention. 

Defined as the use of ICTs for health (Oh, Rizo, Enkin, & Jadad, 2005; WHO, 2018a), 

electronic health (eHealth) interventions can support behaviour change and/or maintenance, 

and may include one, or a combination of technologies (Yardley, Choudhury, Patrick, & 

Michie, 2016). Thus, future research should explore the potential of an eHealth-based 

approach for engaging large numbers of young adults in weight management.  

1.2.4 The Role and Importance of Theory in Social Marketing  

Social marketing is a rapidly growing field of research and practice, attracting the 

attention of scholars and practitioners from a range of disciplines (Dibb, 2014; Truong, Dang, 

Hall, & Dong, 2015). Despite evidenced-based reviews (Firestone et al., 2017; Gordon, 

McDermott, Stead, & Angus, 2006; Stead, Gordon, Angus, & McDermott, 2007; Truong, 

2014; Truong & Dang, 2016) supporting the effectiveness of social marketing across a broad 

range of environmental, health, and social contexts, the legitimacy of the discipline continues 

to be closely scrutinised. While there are examples of successful social marketing 

interventions, there are also examples of interventions that have failed to achieve the desired 

outcomes (Wymer, 2011). The large variation in the application of social marketing, and the 

fragmented evidence resulting from this variation, is a systemic concern (Gordon, Russell-

Bennett, & Lefebvre, 2016; Lefebvre, 2013). Consequently, as social marketing increases in 

visibility and acceptability, funders and policy-makers are increasingly requesting “hard” 

evidence of its effectiveness (Gordon et al., 2008; Thaler & Helmig, 2013). Providing this 

evidence presents a significant challenge for the discipline, “not least because it is difficult to 

prove that many kinds of complex social interventions work” (Gordon et al., 2008, p. 334). 

As stated previously, education focused initiatives targeting the knowledge, attitudes, 

and beliefs of individuals remain far too common in social marketing (Truong, 2014), with 

key marketing elements that typify a social marketing approach often absent (Carins & 

Rundle-Thiele, 2014b; Kubacki, Rundle-Thiele, Pang, & Buyucek, 2015b). To differentiate 

social marketing contributions from other behavioural and social change approaches, a 

number of benchmark criteria have been proposed (Andreasen, 2002; French & Blair-
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Stevens, 2005; Lefebvre & Flora, 1988; NSMC, 2012; Robinson-Maynard, Meaton, & 

Lowry, 2013). These benchmarks characterise the core principles of social marketing and 

thus may provide a rubric for the layperson to evaluate whether an intervention has fully 

adopted and applied social marketing’s core principles. Chapter 2 provides a detailed 

overview of these five criteria (refer to Table 3).  

The majority of reviews assessing social marketing’s effectiveness draw on the six 

benchmarks outlined by Andreasen (2002) and reveal that the majority of interventions do 

not employ all six benchmark criteria (Almestahiri et al., 2017; Almosa et al., 2017; Carins & 

Rundle-Thiele, 2014b; Dietrich et al., 2016; Fujihira, Kubacki, Ronto, Pang, & Rundle-

Thiele, 2015; Kubacki, Ronto, Lahtinen, Pang, & Rundle-Thiele, 2017; Kubacki, Rundle-

Thiele, Lahtinen, & Parkinson, 2015a; Kubacki et al., 2015b). In these reviews, exchange, 

segmentation, and competition are frequently identified as the least used benchmarks. 

Importantly, interventions applying more of the social marketing benchmarks have been 

found to be more likely to achieve the desired outcomes (Carins & Rundle-Thiele, 2014b; 

Firestone et al., 2017; Xia et al., 2016).  

Of note, a rigorous assessment of theory use has been noticeably absent from reviews 

of the social marketing evidence base. Theory was not one of the six benchmark criteria 

outlined by Andreasen (2002), however, as social marketing gained popularity the National 

Social Marketing Centre revised Andreasen’s (2002) benchmark criteria outlining eight 

benchmarks that should be applied, including theory (NSMC, 2012). The inclusion of theory 

recognises that a solid theoretical grounding is needed to codify social marketing research 

and practice by identifying ‘what works, for whom, how, why, and when.’  

As will be discussed in Chapter Four and Five, there remains a distinct lack of theory-

driven social marketing interventions. Moreover, when a theoretical basis for an intervention 

is claimed, the purpose of using a particular theory or model is not stated in detail and no 

clear evidence is provided for how theory was actually applied to intervention design, 

implementation, and evaluation (Luca & Suggs, 2013; Rundle-Thiele et al., 2019; Truong, 

2014; Truong & Dang, 2016). In addition, Chapter Five reveals the common review practice 

of evaluating the theoretical basis of social marketing interventions based solely on whether a 

theory is cited in relation to an intervention (e.g. Almestahiri et al., 2017; Almosa et al., 2017; 

Dietrich et al., 2016; Firestone et al., 2017); consistently failing to critically evaluate how 

theory has been applied to the various intervention stages (Michie & Prestwich, 2010). 
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In sum, despite the recognised role and importance of theory in social marketing 

(Brennan, Binney, Parker, Aleti, & Nguyen, 2014), and in the broader behavioural sciences 

(Davis, Campbell, Hildon, Hobbs, & Michie, 2015), a lack of and/or underreporting (or 

failure to clearly report) of theory use is evident; and even when theory is applied, it is not 

always clearly reported, with the purpose of using a particular theory or model not always 

stated in detail. Moreover, reviews of the social marketing evidence base continue to evaluate 

the theoretical basis of interventions at face value only, with a lack of rigorous assessment 

regarding how theory was actually applied to the various intervention stages absent.  

1.2.5 Downstream Dominance in Social Marketing 

There has been a continued and dominant focus within social marketing on 

influencing the individual (downstream) determinants of behaviour, with social and 

environmental determinants often overlooked (Brennan, Previte, & Fry, 2016; Gordon, 2013; 

Truong, 2014; Wymer, 2011). A single emphasis on the individual determinants of behaviour 

(i.e. a micro-level, downstream approach), while necessary, may be limiting social 

marketing’s effectiveness. In many cases decisions and choices are not solely determined by 

individual preferences but are shaped by the surrounding social and environmental contexts 

(Brennan et al., 2016; Hoek & Jones, 2011). Behaviour is the result of an interplay between 

habit and automatic responses to the immediate and wider environments, conscious choice 

and calculation, and is located in complex social environments and cultures (Michie, West, 

Campbell, Brown, & Gainforth, 2014). Therefore, there is a need for a combined and 

integrated bottom-up and top-down approach with an equal emphasis on behaviour change in 

organisations, decision and policymakers, and other stakeholders that can influence 

individual behaviour (i.e. a midstream approach) if social marketing is to realise its full 

potential (Brennan et al., 2016; Hoek & Jones, 2011). 

 Resources on theories of human behaviour tend to reflect specific contexts and 

disciplines and are inevitably limited in the range of theories included (Glanz & Bishop, 

2010). Moreover, often no formative research or analyses are undertaken to guide the choice 

of theory (Davies, Walker, & Grimshaw, 2010). Furthermore, in cases where one or more 

theories are used to guide an intervention, they generally do not cover the full range of 

possible influences and exclude potentially important variables (Michie et al., 2011b). For 

example, the popular Theory of Reasoned Action/Theory Planned Behaviour (TRA/TPB) 

(Ajzen, 1991; Fishbein & Ajzen, 1975) and Health Belief Model (HBM) (Hochbaum, 

Rosenstock, & Kegels, 1952) do not address the important roles of impulsivity, habit, self-
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control, associative learning, and emotional processing (West & Brown, 2014). To maximise 

effectiveness, intervention developers are likely to benefit from drawing from a wider range 

of theories than is currently used (Brennan et al., 2014) and conducting some form of 

formative research to guide theory selection (Davies et al., 2010). 

The emergence of socio-ecological models (Brennan et al., 2016) and systems science 

(Brychkov & Domegan, 2017) highlight the explanatory limitations of many popular theories 

of behaviour (e.g. TRA/TPB) which focus on the socio-cognitive drivers of individual 

behaviour but fail to acknowledge the wider environmental influences. The Capability, 

Opportunity, Motivation, and Behaviour (COM-B) model (Michie et al., 2011b) addresses 

the limitations of these individual-focused models by distinguishing between automatic and 

reflective motivation, physical and psychological capability, and the physical and social 

environment. The COM-B model (Michie et al., 2011b) has a long history of theoretical 

grounding in behaviour change, and many variants of the model existed before its inception 

in 2011, including the Needs, Opportunities, and Abilities (NOA) model (Gatersleben & Vlek, 

1998), the Motivation, Opportunities, and Abilities (MOA) framework (MacInnis, Moorman, 

& Jaworski, 1991; Rothschild, 1999), and the later MOAB extension (Parkinson, Schuster, & 

Russell-Bennett, 2016; Willmott & Parkinson, 2017). These conceptual distinctions are 

particularly important in contexts where behaviours are not volitional and depend largely on 

automatic processes (Cohen & Farley, 2008; Gardner, de Bruijn, & Lally, 2011a; Moldovan 

& David, 2012), where the ability to act is not only dependent on physical capacity to 

perform a behaviour but psychological capability as well (West & Brown, 2014), and where 

behaviours are not completely within an individual’s control owing to a lack of 

environmental support (Michie et al., 2011b). The COM-B model was the chosen theoretical 

framework to underpin Study Three (Audience Research) of this thesis, refer to Chapter Six.  
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1.3 Overview of Research Design 

Theory has the potential to address the fragmented evidence resulting from the large 

variation in social marketing’s application by providing a structured framework in which to 

systematically identify ‘what works, for whom, how, why, and when’ and coherently organise 

the discipline’s cumulative evidence base. Accordingly, the overarching aim of this thesis is: 

To explore how a theory-driven social marketing approach may deliver a fine-grained 

understanding of the active drivers of weight-related behaviours in young adults, and 

in turn, inform the future design of an intervention that is both evidence-based and 

theory-driven. 

To achieve this overarching aim, a three-study sequential mixed-methods research 

design was employed (Leech & Onwuegbuzie, 2009). Table 2 provides a summary of the 

three studies comprising this thesis.
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Table 2 Summary of Research Design 

Study Objective Gap(s) RQs Method(s)  

One  • Assess the extent of reported theory 

use in eHealth weight management 

interventions targeting young adults. 

• Lack of rigorous assessment of theory use in 

reviews evaluating weight management interventions 

targeting young adults. 

RQ1 • Data collection: systematic review conducted in 

accordance with PRISMA guidelines (Liberati et 

al., 2009).  

• Sampling: systematic search of 14 electronic 

databases. 

• Analysis: comprehensive narrative evidence 

synthesis, with a particular focus on evaluating the 

extent of reported theory use (Michie & Prestwich, 

2010). 

Two • Improve theory application and 

reporting in social marketing by 

developing an evidence-based form of 

structured guidance. 

• Lack of rigorous assessment of theory use in social 

marketing reviews. 

• Lack of an evidence-based form of structured 

guidance to assist social marketers in the design, 

implementation, evaluation, and reporting of theory-

driven interventions.   

RQ2 

  
• Conceptual paper: critical review of the social 

marketing evidence base, scrutinising theory 

application and reporting. Subsequent development 

of a four-step theory application process (TITE).  

Three • Obtain a fine-grained understanding of 

the key drivers of weight-related 

behaviours (healthy eating and physical 

activity) in young adults. 

• Dominance of a small number of social 

psychological theories focusing on the individual 

(downstream) rational determinants of behaviour 

while ignoring the non-rational and wider 

environmental determinants of behaviour.  

• An over-reliance on the most popular theories 

without direct empirical tests or questioning of 

underlying assumptions. 

• Lack of replication and validation of theories in 

social marketing. 

RQ3 • Data collection: two cross-sectional online surveys 

(healthy eating and physical activity) developed and 

administered using LimeSurvey.  

• Sampling: convenience, purposive, and snowball 

sampling.  

• Measures: measures informed by the TDF (Cane et 

al., 2012), with domains mapped onto COM-B 

constructs (Michie et al., 2011b). 

• Analysis: data cleaning, assumption checking, 

reliability and validity testing performed in SPSS. 

Two structural equation models for each context 

specified and tested in AMOS. 

Note. Abbreviations: COM-B = capability, opportunity, motivation, and behaviour; eHealth = electronic health; PRISMA = Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses; TDF = Theoretical Domains Framework; TITE: Theory Selection, Intervention Mapping, Testing Theory, Explicit Reporting.
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The first stage of research (Study One: Systematic Review) commenced with a 

systematic review of the literature. The review was conducted in accordance with the 

Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines 

(Liberati et al., 2009). The aim of the review was to locate and synthesise the evidence on 

eHealth weight management interventions targeting young adults, with a particular focus on 

evaluating the extent of reported theory use (Michie & Prestwich, 2010). The search strategy 

was executed across 14 electronic databases. Data were extracted from studies that met the 

criteria for inclusion and a comprehensive narrative evidence synthesis was then completed. 

The four main research questions underpinning Study One were:  

RQ1a: Which theories are mentioned? 

RQ1b: How is theory applied in the design and implementation of the intervention? 

RQ1c: Is theory measured and tested in the evaluation of the intervention? 

RQ1d: Are intervention results used to further develop and/or refine theory to better 

inform the design of future interventions? 

Acknowledging the lack of theory use and/or underreporting of theory use in eHealth 

weight management interventions targeting young adults, the next stage of research (Study 

Two: Conceptual Paper) involved the development of an evidence-based form of structured 

guidance to assist social marketers in the design, implementation, evaluation, and reporting of 

theory-driven interventions. This study began with a review scrutinising social marketing’s 

application and reporting of theory before outlining a four-step theory application process 

(TITE) to assist social marketers in improving theory application across the life of an 

intervention. The research questions underpinning Study Two were: 

RQ2a: How are social marketers currently applying and assessing the use of theory 

in interventions intended to influence behaviour(s)? 

RQ2b: How can social marketers be supported in the design, implementation, 

evaluation, and reporting of theory-driven interventions? 

Informed by the TITE theory application process, the third and final stage of research 

(Study Three: Audience Research) consisted of an empirical validation of the COM-B model 

(Michie et al., 2011b) across two different, but related, behavioural contexts. Study 3a 

focused on understanding young adult’s physical activity behaviours and Study 3b focused on 



22 

healthy eating behaviours. Two cross-sectional online surveys were developed and 

administered to two convenience samples of young adults. Measures of behavioural 

determinants were informed by the Theoretical Domains Framework (TDF) (Cane et al., 

2012) and were mapped onto COM-B model constructs (Michie et al., 2011b). Following 

reliability and validity testing, data were analysed using structural equation modelling. The 

research questions underpinning Study Three were: 

RQ3a: What are the main COM drivers of young adult’s physical activity behaviours? 

RQ3b: What are the main COM drivers of young adult’s healthy eating behaviours? 

1.4 Contributions  

This PhD thesis contributes to social marketing research and practice in five main 

ways. First, this thesis provides a state-of-the-art review on eHealth weight management 

interventions targeting young adults identifying limitations of the current evidence base, 

namely a lack of optimal theory application. Second, this thesis illuminates a lack of and/or 

underreporting of theory in social marketing more broadly, and reveals a fundamental flaw in 

the discipline’s assessment of theory use when reviewing the evidence base. Third, the TITE 

theory application process developed offers a procedural contribution to social marketing 

research and practice that can be applied to improve theory application and reporting in future 

interventions, and in so doing, advance the cumulative knowledge base. Fourth, this thesis 

takes a considerable step forward by applying elements of the TITE theory application 

process to an audience research study designed to inform the future development of a weight 

management intervention targeting young adults. Finally, this thesis shifts social marketing 

research and practice beyond the pre-dominant individual (downstream) focus with an 

empirical validation of the COM-B model across two different, but related, behavioural 

contexts (physical activity and healthy eating). Taken together, this research demonstrates 

how a theory-driven social marketing approach can deliver a fine-grained understanding of 

the active drivers of weight-related behaviours in young adults, thereby informing the future 

design of an intervention that is both evidence-based and theory-driven. 
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1.5 Thesis Structure 

This thesis comprises seven chapters, including a series of published and unpublished 

papers that are bookended by an introduction, literature review, research design, and 

discussion and conclusions chapter (see Figure 2 for an overview).  

Figure 2 Overview of Thesis Structure  

 

  

Chapter One: Introduction 

Overview of contextual background, research rationale, research design, and contributions. 

Chapter Two: Literature Review 

Critique and synthesis of relevant literature, identification of research gaps, and subsequent 

development of research questions. 

Chapter Three: Research Design 

Explanation of the research paradigm, theoretical perspective, and research design. 

Chapter Four: Systematic Review 

Willmott, T., Pang., B., Rundle-Thiele, S., & Badejo, A. (2019). Reported theory use in electronic 

health weight management interventions targeting young adults: A systematic review. Health 

Psychology Review (published). 

Chapter Five: Conceptual Paper 

Willmott, T., & Rundle-Thiele, S. (2019). Marketing for a better world: A theory application process 

to advance contributions. Journal of Marketing Management (under review). 

Chapter Six: Audience Research 

Willmott, T., Pang, B., & Rundle-Thiele, S. (2019). A general or specific theory? An across contexts 

empirical validation of the COM-B model. Journal of Consumer Psychology (under review). 

Chapter Seven: Discussion and Conclusions 

Integration of results to address stated research questions, theoretical and practical implications of the 

research program, limitations, and future research directions. 
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As outlined in Figure 2, Chapter One, Introduction, provides an overview of the 

research program presented in this thesis, including a description of the contextual 

background, research rationale, research design, and contributions. Chapter Two, Literature 

Review, provides a critical review and synthesis of the relevant literature underpinning the 

research program, identifies research gaps, and outlines the subsequent research questions 

designed to address these gaps. Chapter Three, Research Design, explains the research 

paradigm and theoretical perspective, and outlines the three-study mixed-methods sequential 

research program completed. Chapter Four, Systematic Review, reports on the systematic 

review conducted to locate and synthesise the evidence on eHealth weight management 

interventions targeting young adults, with a particular focus on evaluating the extent of 

reported theory use in included studies. Chapter Five, Conceptual Paper, reviews social 

marketing theory application and reporting, and subsequently proposes a reciprocal four step 

theory application process (TITE) with the aim of improving theory application in the design, 

implementation, evaluation, and reporting of social marketing interventions. Chapter Six, 

Audience Research, reports on an empirical validation study that explored the explanatory 

potential of the COM-B model across two different, but related, behavioural contexts 

(physical activity and healthy eating behaviour). Chapter Seven, Discussion and Conclusions, 

integrates the results of the previous three chapters and discusses findings in relation to the 

aforementioned research questions. The theoretical and practical implications of the overall 

program of research are then discussed, as well as the strengths and limits of this research. 

Potential avenues for future research are outlined and overall conclusions presented.  

1.6 Conclusion 

Chapter One has provided an introduction to the program of research presented in this 

thesis. The chapter began by outlining the contextual background underpinning the social 

problem addressed in this thesis. The research rationale was then presented highlighting the 

need for a theoretically-grounded citizen-centric approach to promote weight management in 

young adults. Following this, an overview of the research design was provided including 

study objectives, research gaps and questions, and methodology. A summary of the 

theoretical and practical contributions of the program of research completed were then 

delineated, and finally, an overview of the thesis structure was provided.  

  



25 

2. Chapter Two: Literature Review 

Chapter Two provides a comprehensive review of the literature pertaining to this 

thesis, synthesising evidence from a broad range of fields including behavioural economics, 

behavioural science, consumer behaviour, health psychology, implementation science, and 

social marketing. Extending on the discussion provided in Chapter One, this chapter begins 

(Section 2.1) by reviewing past and current approaches to obesity prevention and treatment 

with the aim of illuminating factors likely to be impeding progress toward achieving 

sustained reductions in rates of overweight and obesity. This review follows Rothchild’s 

(1999) tripartite classification of behaviour management tools, highlighting the strengths and 

limitations of each tool. Following this, a review of social marketing’s history and application 

is provided (Section 2.2), situating the thesis within the broader disciplinary focus of the 

program of research completed. This section also includes an explanation of the role and 

importance of theory in understanding and influencing behaviour; a review of theory 

application in social marketing, revealing several deficiencies in the discipline’s application 

and reporting of theory; and a discussion on the downstream dominance that continues to 

permeate social marketing research and practice, despite the known impact of the wider 

environment on individual behaviour. The theoretical framework underpinning the third stage 

of research is subsequently introduced (Section 2.3). Finally, identified research gaps and 

consequent research questions developed are delineated (Section 2.4). 

2.1 Approaches to Obesity Prevention and Treatment 

The development of preventive interventions targeting behaviour change for healthy 

weight maintenance was identified in Chapter One (Section 1.2.1) as a critical area for future 

research to reduce the rising economic, social, and health burden associated with overweight 

and obesity. The complexity of overweight and obesity continues to challenge researchers 

and complicate the prioritisation of resources (Wolfenden et al., 2019). To distil this 

complexity, Chapter One (Section 1.2.1) employed a tripartite classification of behaviour 

management tools (Rothschild, 1999) to summarise past and current approaches to obesity 

prevention and treatment. This big picture perspective enabled the identification of three 

factors likely to be impeding progress toward achieving sustained reductions in rates of 

overweight and obesity. These factors included a reluctance by government to pass laws to 

protect and promote public health, a continued and dominant focus on education and 

awareness raising campaigns, and expert rather than citizen-led interventions. Chapter One 
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(Section 1.2.1) introduced the potential for social marketing to further assist in overcoming 

these challenges by focusing on the process of voluntary exchange and placing citizens at the 

heart of program planning, design, implementation, and evaluation. This section elaborates 

further on the strengths and limitations of law, education, and marketing as tools to directly, 

or indirectly, influence weight-related behaviours.   

2.1.1 Law 

Law is acknowledged as a powerful tool for public health (Gostin, 2008). This 

approach to behaviour management posits that law may be used to create conditions that 

allow people to lead healthier lives and that the government has both the power and the duty 

to regulate private behaviour in order to promote public health (Gostin, 2008). According to 

Magnusson’s (2008) typology, law may be used to improve public health across four main 

classes: (1) health infrastructure and governance; (2) informational, economic, environmental 

and social policies; (3) command and control strategies; (4) and legal claims pursued through 

courts and tribunals. From a policy-instrumentation perspective, law may be used to manage 

behaviour via direct or indirect coercion (Rothschild, 1999). Direct coercion manages 

behaviour in a non-voluntary manner by enforcing consequences for non-compliance or 

inappropriate behaviour (Mello, Studdert, & Brennan, 2006), whereas indirect coercion 

manages behaviour with policies such as subsidies or taxes that either increase or decrease 

the probability of market transactions, or alter the decision environment and nudge people 

toward healthier decisions (Van Deun, van Acker, Fobé, & Brans, 2018).  

Obesity has been labelled the new frontier of public health law following some 

important public health victories demonstrating the capacity of law to combat threats to 

public health (Mello et al., 2006). For example, reduced rates of smoking, improvements in 

workplace and motor vehicle safety, and increased vaccination rates, have been a result of 

new legislation, heightened regulatory enforcement, litigation, or a combination of all three 

(Mello et al., 2006). In Australia, policy and legislation have been used in varying degrees to 

tackle the obesity epidemic. For example, an inquiry into obesity has been commissioned (see 

Weighing it up: Obesity in Australia), advertising limits and bans on unhealthy food have 

been imposed, and nutrition labelling initiatives have been funded (e.g. the Health Star 

Rating) (Gill & Boylan, 2012). In addition, federal and state governments have allocated 

resources to support education and awareness raising mass media campaigns such as the 

Healthy Weight Guide, Eat for Health, Healthy Workers Initiative, LiveLighter, My Health 

for Life, Swap It Don’t Stop It, Rethink Sugary Drink, and the national obesity awareness 
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campaign A Healthy and Active Australia. Despite research indicating that a combination of 

taxes and subsidies on foods and drinks could save Australia $3.4 billion in healthcare costs 

and result in up to 1.2 additional years of healthy life per 100 Australians (Veerman, Sacks, 

Antonopoulos, & Martin, 2016), the Australian government is unlikely to follow the lead of 

France, Mexico, and the United Kingdom in developing policies for taxing and subsiding 

certain foods and drinks (Clark, 2018).  

A qualification for successful public policy is favourable social mores (Magnusson, 

2008; Mello et al., 2006). In both the public and private sectors, the political and institutional 

will to take action to tackle the obesity epidemic is often absent and is unlikely to emerge 

without greater citizen demand for policy adoption and implementation (Huang et al., 2015). 

Governments are increasingly reluctant to pass laws directly curtailing the personal freedoms 

of citizens despite evidence that regulation is an essential component of the armoury of 

policies that governments can and should exercise to protect and promote public health 

(Spotswood, 2016). The role of the law in responding to the rising burden of overweight and 

obesity remains heavily contested (Gostin, 2007; Kirkland, 2008; Magnusson, 2008; Mello et 

al., 2006; Reynolds, 2010). Questions of free choice, ethics and antidiscrimination, and social 

stigmatism have all led to a reluctance on the part of policy makers to pass laws directly 

addressing the structural drivers of obesity (Kirkland, 2008; Magnusson, 2008). Moreover, 

the link between obesity and the overconsumption of energy dense foods has created a public 

relations crisis for the processed food industry; and with large profits at stake, there is an 

ongoing struggle for regulatory control (Magnusson, 2008).  

There are many varied views on the role of law in public health, however, in the 

context of obesity these views generally reflect perceptions of responsibility. Some (e.g. the 

media and processed food industry) believe obesity is an issue of personal responsibility. 

Indeed, the media coverage of obesity (e.g. “war on fat”) in Australia has tended to frame the 

issue as an individual problem (Previte & Gurrieri, 2015), rather than a system-wide problem 

(Bonfiglioli, Smith, King, Chapman, & Holding, 2007). Others (e.g. public health advocates) 

support the notion of collective responsibility, recognising that dietary and physical activity 

patterns in a population are the outcome of a broader and more complex system of 

determinants, many of which are beyond the control of individuals (Briggs, Black, Lucas, 

Siewers, & Fairfield, 2019; Mayne, Auchincloss, & Michael, 2015). Hence, the former group 

opposes legislative action while the latter recognises the important role legislation plays in 

protecting and promoting public health. What is clear is that the continued debate impedes 
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progress by detracting attention away from the multifactorial response required to 

successfully combat the obesity epidemic (Seidell & Halberstadt, 2015).  

There is a perception that the use of the law to manage the rising obesity epidemic 

denies both personal and economic freedom (Magnusson, 2008). As a consequence, the 

political rhetoric surrounding obesity has struggled to move beyond the view that weight 

management is a matter of personal responsibility (Magnusson, 2008). This political rhetoric 

has been reflected in mainstream media coverage and inadvertently given rise to the “fat 

acceptance movement.” Proponents of the fat acceptance movement frequently call out media 

outlets and policy makers for “the mass cultural production of the unhealthy and morally 

decrepit fat person” (Kirkland, 2008). They argue that the public’s perception of the 

“normalised standard” needs to change, not the individuals with obesity, and implementing 

policies that restrict the free choice rights of these individuals is discriminatory and unjust 

(Gurrieri, Gordon, Barraket, Joyce, & Green, 2018). Yet, no matter where, when, how, or 

with whom you intervene, successfully preventing or controlling obesity requires a sustained 

change in individual-level behaviours (Robinson, 2010). A fact that is true for environmental 

and policy interventions as much as it is for interventions targeting individuals (Robinson, 

2010). Population-level prevention of obesity will only be achieved when many individual 

members of the population move toward balancing energy intakes and expenditures 

(Robinson, 2010), including developing the necessary capabilities to engage in healthy eating 

and regular physical activity (Plotnikoff et al., 2015), and ensuring equal access to 

environments that support these behaviours (Storr, Carins, & Rundle-Thiele, 2019).  

An approach which supports collective responsibility and addresses the complex 

system of determinants offers the most potential for reducing the obesity epidemic. A 

collective approach recognises the importance of personal responsibility but also holds 

industry and government accountable for their role in protecting and promoting public health 

(Lean, Gruer, Alberti, & Sattar, 2006; Nestle & Jacobson, 2000). Specifically, a collective 

approach will also ensure the food industry is held accountable for its manufacturing and 

marketing practices (Magnusson, 2008), retailing and food service environments are held 

accountable for the healthful provision of food environments (Carins et al., 2017a), and local 

authorities ensure built environments facilitate physical activity (Kaczynski & Henderson, 

2007). Moreover, changes in public policy have the potential to support a shift in social 

mores so that healthy lifestyle behaviours are seen as the new “normalised standard” 

(Robinson, 2010). Thus, a potential new strategy for obesity prevention may be identifying 
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existing social movements, from across the ideological spectrum, with behavioural goals that 

align (rather than oppose) with the goals of obesity prevention and treatment to create a new 

set of allies, resources, and strategies (Robinson, 2010).  

Taken together, regulatory approaches have an important role to play in obesity 

prevention and treatment; however, policy change may only be expected to occur 

incrementally as social mores become sufficiently favourable, as was the case for tobacco 

control regulation over thirty years ago (Magnusson, 2008; Mello et al., 2006). Given 67% of 

the Australian population are overweight or obese (ABS, 2019) and future projections 

indicate this figure could rise to 72% by 2025 (Haby et al., 2012; Walls et al., 2012), more 

immediate solutions are required. Education and marketing offer more immediate solutions 

which may be used to build the social support needed for future regulatory action. 

2.1.2 Education  

In the context of behaviour management, education refers to the development and 

diffusion of messages that attempt to inform and/or persuade a target audience to behave 

voluntarily in a particular manner (Rothschild, 1999). Governments tend to favour 

population-level interventions that require individuals to use a high level of agency to benefit 

as opposed to interventions that require a low level of agency to benefit and are more likely 

to be effective and equitable (Adams, Mytton, White, & Monsivais, 2016). Consequently, 

many governments have responded to the obesity epidemic with education-based strategies 

that focus on advice, guidance, and encouragement (Adams et al., 2016).  

The wide reach and cost-effectiveness of knowledge and awareness raising campaigns 

have given rise to their dominance in public health (Randolph & Viswanath, 2004). Typically 

disseminated via mass media, new media, or at point-of purchase, these campaigns focus on 

developing and diffusing messages to specific target audiences to influence their knowledge, 

attitudes, and beliefs in favour of the “healthy” behaviour choice (Gill & Boylan, 2012). For 

example, the National Health Service’s Change4Life program (Wrieden & Levy, 2016) in 

England uses mass media and other avenues to inform and educate the public about the harms 

of excess weight to health and the benefits of being more active and eating healthfully. 

Similar programs include MangerBouger in France (Reckinger & Régnier, 2017) and Let's 

Move in the United States (Obama, 2012). In Australia, mass media awareness campaigns 

have been used to address a range of public health issues including: tobacco-related harm 

(e.g. Quit for Life and Every Cigarette is Doing Damage), drug-related harm (e.g. National 
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Drugs Campaign), skin cancer (e.g. Slip. Slop. Slap. Dark Side of Tanning, Skin Cells in 

Trauma), breast and cervical cancer screening, vaccination, drink driving (e.g. Only a Little 

Bit Over? You Bloody Idiot.), speeding (e.g. Speeding. No One Thinks Big of You.), road 

traffic accident prevention (e.g. Take a Break, Fatigue Kills), and healthy lifestyle/obesity 

prevention campaigns (e.g. LiveLighter, Swap It, Don’t Stop It, Rethink Sugary Drink). 

Although these campaigns were education focused, many were supported by legislation, 

enforcement, and community programs (Grunseit et al., 2016).  

Evidence for the effectiveness of knowledge and awareness raising campaigns is 

mixed (Abroms & Maibach, 2008; Anker et al., 2016), particularly in the context of obesity 

prevention (Carins et al., 2017a; Gill & Boylan, 2012; Grunseit et al., 2016; Morley et al., 

2016). Evaluations indicate that in the early stages of implementation these campaigns have 

more impact on proximal variables such as message awareness and understanding than on 

intermediate impacts such as belief, attitudes and intentions, or on distal impacts such as 

behaviour or weight change (Morley et al., 2016). Education alone cannot deliver the benefit 

of an exchange explicitly and thus resultant knowledge from education-based campaigns may 

have value for long run behaviour change if an individual chooses to voluntarily pursue the 

perceived or actual benefits communicated (Rothschild, 1999). A recent meta-analytic review 

of mass-mediated health campaigns reported small positive effects on behaviour (r = .05, k = 

61), however, the 5% predicted gain in behaviour change is unlikely to outweigh the cost of 

these campaigns in terms of human resources, media buy, and message design/production 

(Anker et al., 2016). Gill and Boylan (2012) conclude education alone is unlikely to achieve 

the level of behavioural change necessary to address weight status at the population-level.  

The underlying assumption of these programs is that advice, guidance, and 

encouragement is enough to change an individual’s diet and physical activity behaviours. The 

evidence suggests, however, that this is unlikely to be the case with education the least 

effective type of public health intervention (Frieden, 2010). Education can teach and create 

awareness about the existing benefits or consequences of a given behaviour but cannot 

deliver direct or immediate reinforcement for a change in behaviour (Rothschild, 1999). The 

simple provision of information does not make people change existing and often ingrained 

behaviours (Kelly & Barker, 2016). Many know they should be eating a healthy diet and 

exercising regularly but a host of other factors prevent them from doing so (Kelly & Barker, 

2016). If changing behaviour was simply about making common sense simple changes and 

good choices then we would all be able to make whatever changes we wanted, whenever we 
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wanted, but we do not (Kelly & Barker, 2016). Behaviour is determined by a complex array 

of individual, social, and environmental factors that are interrelated and interdependent 

(Michie et al., 2014). Moreover, the behaviours often targeted for change are sustained and 

nurtured by highly profitable industries selling products that are known to cause ill-health 

(e.g. energy dense foods and drinks) (Kelly & Barker, 2016). Thus, not only do these 

awareness raising campaigns have to capture the attention of the public in a crowded 

environment filled with competing messages, but they must also motivate individuals to 

change behaviours that are often entrenched, or to initiate habits that may be new or difficult 

(Randolph & Viswanath, 2004; Wakefield, Loken, & Hornik, 2010). Changing behaviours in 

unsupportive environments is difficult and requires sustained motivation and support (Kelly 

& Barker, 2016). Most education and awareness raising campaigns are delivered once off or 

in short term waves, while competing messages constantly remain in the environment 

(Abroms & Maibach, 2008; Morley et al., 2016; Wakefield et al., 2010). Thus, education and 

awareness raising campaigns repeatedly result in ineffective interventions delivered at great 

cost in terms of money, resources, and lost opportunities (Kelly & Barker, 2016). 

In sum, education-focused campaigns may be effective when applied consistently and 

repeatedly (Anker et al., 2016; Frieden, 2010); however, they are but one part of a total suite 

of strategies. Behaviour change (or maintenance) is about more than simple messaging that 

appeals to common sense (Kelly & Barker, 2016). More effort is required to develop, 

implement, and evaluate population-level interventions that require lower levels of agency for 

individuals to benefit (Adams et al., 2016). While education can only inform and attempt to 

persuade a target to act within the set of choices that already exist, marketing can create 

choice in the environment and deliver a specific and timely exchange (Rothschild, 1999). 

2.1.3 Marketing  

Marketing attempts to assess and meet the needs of a target in light of competing 

offerings and then continues by creating a direct free-market exchange between one or more 

parties with the greatest efficiency for each party (Rothschild, 1999). Marketing offers 

incentives or identifies opportunity costs in an environment that invites voluntary exchange 

(Rothschild, 1999). The environment is made favourable for the desired behaviour through 

the development of choices with comparative advantages (products and services), favourable 

cost-benefit relationships (price), persuasive dissemination of product or service benefits 

(promotion), and time and place utility enhancement (distribution) (Rothschild, 1999). 
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The concept of exchange is the crux of marketing (Kotler & Levy, 1969b) and 

distinguishes marketing from other approaches (e.g. law) which are criticised for denying 

personal freedoms or not being able to deliver an exchange (e.g. education), see Figure 3. 

According to Rothschild (1999, p. 31) the generic concept of marketing represents: 

“a voluntary exchange between two or more parties in which each is trying to further 

its own perceived self-interest while recognising the need to accommodate the 

perceived self-interest of the other to achieve its own ends.”  

Traditional economic exchange theory postulates that in order for an exchange to take 

place, the target must perceive benefits equal to, or greater than, perceived costs (Kotler, 

1972). Kotler and Levy (1969a) were among the first to suggest that exchange theory can 

apply to more than the purchase of tangible good and services, and that it may also involve 

intangible or symbolic products, and that payments are not limited to financial ones. Bagozzi 

(1978) broadened this framework by adding several ideas, including that more than two 

parties may be involved in the transaction and the primary beneficiary of an exchange may 

actually be a third party. Social marketing was founded on the core principles of marketing 

and thus the concept of exchange is one of the defining features of social marketing. 

Although single domain short term transactional interventions (restricted exchange) rather 

than multi-domain long-term relational interventions (complex exchange) have dominated 

social marketing research and practice (Duane, Domegan, McHugh, & Devaney, 2016), the 

concepts of exchange, value co-creation, and mutually beneficial relationships remain the 

distinguishing characteristics of social marketing (French & Russell-Bennett, 2015).  

Figure 3 Behaviour Management Tools and the Presence of Exchange  

 
Note. Adapted from: “Carrots, sticks, and promises: A conceptual framework for the management of public 

health and social issue behaviors,” by M. L. Rothschild, 1999, Journal of Marketing, 63(4), pp. 24-37. 
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Through the use of marketing principles and techniques, combined with other 

evidence-based approaches, social marketers are able to design citizen-centric interventions 

that are theoretically derived, competitively minded, and offer value that consumers will 

readily exchange for (Lee & Kotler, 2019). Key features of social marketing include: a focus 

on voluntary behaviour rather than direct or indirect coercion (Rothschild, 1999); eliciting 

behaviour via the principle of exchange—value is created once an initial transaction occurs 

and when the transaction continues to occur (Rothschild, 1999); the use of marketing 

techniques such as audience research, segmentation, and the marketing mix (Andreasen, 

2002); an external orientation with careful attention paid to the competition (Andreasen, 

2002); and a principal aim of improving individual and societal welfare (Lee & Kotler, 2019).  

Social marketing has been used by researchers, policy makers, and health 

professionals to successfully tackle a diverse range of social issues addressing some of 

society’s most pressing issues such as tobacco and alcohol-related harm, reproductive health, 

chronic illness, poor diet and physical inactivity, vaccination, HIV and AIDS, organ and 

blood donation, environmental protection, and more (Firestone et al., 2017; Gordon et al., 

2006; Stead et al., 2007; Truong, 2014; Truong & Dang, 2016). Social marketing has been 

applied (in varying degrees) in obesity prevention initiatives, including community-based 

programs targeting younger audiences (refer to Chapter One, Section 1.2.1 for examples). 

Reviews of obesity prevention interventions incorporating social marketing reveal an over 

focus on promotion and messaging (Evans et al., 2010), with a lack of studies applying all 

social marketing benchmark criteria (Gracia-Marco et al., 2011; Kubacki et al., 2017). In 

Section 2.2, Table 3 provides an overview of social marketing benchmark criteria.  

Despite its growing popularity and influence, an incomplete understanding of social 

marketing remains evident, owing to a lack of formal training in marketing (Grier & Bryant, 

2005). Communications focused initiatives dominate (Truong, 2014) and key marketing 

elements that typify a social marketing approach are often absent from interventions (Carins 

& Rundle-Thiele, 2014b; Kubacki et al., 2015b). Several evidence-based reviews 

(Almestahiri et al., 2017; Almosa et al., 2017; Carins & Rundle-Thiele, 2014b; Dietrich et al., 

2016; Firestone et al., 2017; Fujihira et al., 2015; Kubacki et al., 2017; Kubacki et al., 2015a; 

Kubacki et al., 2015b; Luca & Suggs, 2013; Truong, 2014) have revealed much of what has 

been called social marketing has neglected the key concepts of exchange, theory, 

segmentation, and competition in the design and delivery of interventions; further 

compounding misconceptions (Donovan, 2011). Calls have been made (Carins & Rundle-
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Thiele, 2014b; Kubacki et al., 2015b) for more complete application of social marketing 

benchmark criteria to ensure the true potential of social marketing is realised. Nonetheless, 

social marketing, when applied to its fullest extent, has the potential to overcome the 

shortcomings of education and law by delivering a compelling exchange that is valued by the 

target audience and entered into on a voluntary basis.  

2.2 Social Marketing: History and Application  

Since the notion of broadening the generic marketing concept to social causes was 

first introduced by Wiebe (1951), and later elaborated by Kotler and Levy (1969a) and Kotler 

and Zaltman (1971), social marketing has evolved as a legitimate approach to tackling some 

of society’s most pressing issues (see Section 2.1.3). Although social marketing has firmly 

found a place of respectability in the overall paradigm of marketing, since inception the 

discipline has been frequently criticised and met with significant resistance from scholars and 

practitioners alike. Luck (1969) blatantly rejected the notion of broadening the concept of 

marketing put forward by Kotler and Levy (1969a), insisting marketing be limited to business 

processes and activities that result in a market transaction. Luck (1969) maintained the view 

that marketing was principally concerned with markets, and markets must be characterised by 

buying-and-selling; thus, social causes were considered “out of bounds.” Kotler and Levy 

(1969b, p. 57) countered this argument asserting that “the crux of marketing lies in a general 

idea of exchange rather than the narrower thesis of market transactions.”  

Much of the later criticisms directed at social marketing continued to stem from its 

commercial marketing origins. Extending the bounds of marketing to incorporate social 

causes was belligerently queried as it entailed confusing ideas inherent in the very concept of 

marketing (Luck, 1974). Some (Laczniak, Lusch, & Murphy, 1979) feared the power of 

marketing, misconceiving its potential for social control and propaganda. Brenkert (2002) 

questioned the ethicality of social marketing, asserting that the concept of societal welfare is 

contentious, value-laden and predisposed to be perceived differently by different people. 

While debates continue (Spotswood, French, Tapp, & Stead, 2012; Szablewska & Kubacki, 

2019), the social marketing discipline has evolved significantly and is considered a legitimate 

approach to achieving beneficial behavioural and social change (Lefebvre, 2013). According 

to French and Russell-Bennett (2015), social marketing will continue to be a contested 

concept well into the future owing to its ideological, moral, and philosophical foundations.  
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Perspectives surrounding how social marketing should be applied are many and 

varied. Some (Andreasen, 2003) portray social marketing using the traditional marketing mix 

(4Ps) offered by McCarthy (1960), which has been met with some dissent (Peattie & Peattie, 

2003; Wood, 2008). Others look beyond the domain of commercial marketing to apply 

complementary tools and techniques from a variety of disciplines (Peattie & Peattie, 2003; 

Wood, 2008). More recently, scholars have advocated for a conception of social marketing 

that reflects contemporary marketing theory and focuses on exchange, value co-creation, and 

mutually beneficial relationships (Domegan, 2008; Gordon, 2012; Russell-Bennett, Wood, & 

Previte, 2013). The key contribution of social marketing remains the marketing lens (bottom 

up, citizen-centric) that it brings to social challenges (French & Russell-Bennett, 2015). Thus, 

while social marketers may draw upon and integrate principles from other related disciplines 

such as behavioural economics, community engagement, psychology, and health promotion, 

a fundamental focus on understanding consumer needs in light of competing forces to 

develop a valued exchange distinguishes the discipline from other behavioural and social 

change approaches (French & Russell-Bennett, 2015). When applied to its fullest extent, 

social marketing brings together all understanding, data and insights, to assist in the 

development, implementation, and evaluation of effective, efficient, and ethical behaviour 

change (or maintenance) programs (French & Gordon, 2015).  

As briefly discussed in Chapter One (Section 1.2.1), confusion over what constitutes 

social marketing has resulted in the widespread misapplication, mislabelling, and inaccurate 

valuations of the discipline’s effectiveness (Lee & Kotler, 2019; Wood, 2012). To address 

this confusion the International Social Marketing Association (iSMA), European Social 

Marketing Association (ESMA) and Australia Association of Social Marketing (AASM) 

initiated a process to develop a consensus definition of social marketing with the aim of 

building a common narrative that may be used to promote the discipline. The iSMA et al. 

(2013) consensus definition reads:   

“Social marketing seeks to develop and integrate marketing concepts with other 

approaches to influence behaviours that benefit individuals and communities for 

the greater social good. Social marketing practice is guided by ethical principles. 

It seeks to integrate research, best practice, theory, audience and partnership 

insight, to inform the delivery of competition sensitive and segmented social 

change programs that are effective, efficient, equitable, and sustainable”  
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In addition to building a common narrative to promote social marketing, several 

scholars and practitioners (Andreasen, 2002; French & Blair-Stevens, 2005; Lefebvre & 

Flora, 1988; NSMC, 2012; Robinson-Maynard et al., 2013) have proposed frameworks of 

social marketing benchmark criteria to differentiate social marketing from other behavioural 

and social change approaches. Table 3 provides a summary of these benchmark criteria. 

Table 3 Overview of Social Marketing Benchmark Criteria 

  Lefebvre 

and Flora 

(1988) 

Andreasen 

(2002) 

French and 

Blair-

Stevens 

(2005) 

NSMC 

(2012) 

Robinson-

Maynard et al. 

(2013) 

Total 

No. of criteria proposed 8 6 8 8 19   

Audience research  ✓    1/5 

Behaviour/behaviour 

change  
 ✓ ✓ ✓  3/5 

Biases and flaws     ✓ 1/5 

Channel analysis ✓     1/5 

Clear and measurable 

benefits  
    ✓ 1/5 

Competition 
 ✓ ✓ ✓  3/5 

Customer orientation 
✓  ✓ ✓  3/5 

Exchange ✓ ✓ ✓ ✓  4/5 

Formative research ✓    ✓ 2/5 

Incentives/disincentives      ✓ 1/5 

Insight   ✓ ✓  2/5 

Management process ✓     1/5 

Analysis of own results      ✓ 1/5 

Marketing mix ✓ ✓   ✓ 3/5 

Methods mix   ✓ ✓  2/5 

Multimedia initiatives      ✓ 1/5 

Peer-reviewed     ✓ 1/5 

Piloting     ✓ 1/5 

Pre-testing     ✓ 1/5 

Process tracking ✓     1/5 

Surveys/in-depth interviews     ✓ 1/5 

Relationship building     ✓ 1/5 

Segmentation and targeting ✓ ✓ ✓ ✓ ✓ 5/5 

Sustainability     ✓ 1/5 
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  Lefebvre 

and Flora 

(1988) 

Andreasen 

(2002) 

French and 

Blair-

Stevens 

(2005) 

NSMC 

(2012) 

Robinson-

Maynard et al. 

(2013) 

Total 

Theory   ✓ ✓  2/5 

Understanding the target 

audience’s environment 
    ✓ 1/5 

Note. Formative research and audience research are distinct; however, formative research may involve an 

element of audience research. The marketing mix and methods mix are distinct; however, the methods mix may 

incorporate elements of the marketing mix. 

Although these frameworks are not exhaustive, common themes are observable across 

the criteria including: the process of exchange; a behaviour/behavioural change focus; 

customer orientation and conducting formative research to obtain consumer insights; external 

orientation and consideration of the competition; and creating a persuasive mix of methods or 

strategies (via a marketing or intervention mix) to aid program delivery. Evidence reviews 

examining application of Andreasen’s (2002) six benchmark criteria reveal that a majority of 

social marketing interventions do not apply all six benchmarks (Almestahiri et al., 2017; 

Almosa et al., 2017; Carins & Rundle-Thiele, 2014b; Dietrich et al., 2016; Fujihira et al., 

2015; Kubacki et al., 2017; Kubacki et al., 2015a; Kubacki et al., 2015b; Xia et al., 2016), 

with exchange, segmentation, and competition among the least used criterions. Given there is 

evidence to suggest social marketing interventions are more likely to achieve the desired 

outcomes when more of the benchmark criteria are employed (Carins & Rundle-Thiele, 

2014b; Xia et al., 2016), the absence of complete benchmark application is likely to be 

limiting social marketing’s effectiveness (Carins & Rundle-Thiele, 2014b; Kubacki et al., 

2015b). 

Of note, a rigorous assessment of theory use has been noticeably absent from reviews 

of the social marketing evidence base. Theory was not one of the six benchmark criteria 

outlined by Andreasen (2002) (see Table); however, as social marketing gained popularity 

the National Social Marketing Centre revised Andreasen’s (2002) benchmark criteria 

outlining eight benchmarks that should be applied, including theory (NSMC, 2012). The 

inclusion of theory recognises that a solid theoretical grounding is needed to codify social 

marketing research and practice by identifying ‘what works, for whom, how, why, and when.’ 

The following section outlines the role and importance of theory in social marketing. 
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2.2.1 The Role and Importance of Theory in Social Marketing 

Lifestyle-related behaviours such as smoking, alcohol use, low levels of physical 

activity, partial breastfeeding, and poor diets are among the leading preventable causes of 

morbidity and mortality (Forouzanfar et al., 2016). As these largely preventable behavioural 

risks grow in dominance, an understanding of how to effectively change behaviours at the 

individual and population level becomes increasingly relevant (Forouzanfar et al., 2016). 

Even small changes in these behaviours could have substantial effects on individual and 

population health outcomes (Forouzanfar et al., 2016; Forouzanfar et al., 2015; Gakidou et 

al., 2017). Understanding behaviours and the contexts in which they occur is critical for 

developing effective behaviour change (or maintenance) programs (Davis et al., 2015).  

The application of theory is advocated as an integral step in the design, 

implementation, and evaluation of behaviour change (or maintenance) interventions; and in 

evidence syntheses (Glanz & Bishop, 2010). The foundation of any effective social marketing 

intervention should be a solid theoretical grounding; and “if the theoretical input is either 

incorrect, of low quality, or irrelevant to the problem at hand, the result is going to be 

ineffective regardless of the quality of the intervention” (Brennan et al., 2014, p. 331). There 

are several known benefits of explicit theory use. Theory enables the antecedents of 

behaviour and the causal determinants of change (mechanisms of action; MOA) to be 

appropriately identified and targeted by the intervention (Michie & Prestwich, 2010). By 

identifying relevant MOAs (theoretical constructs) to target, theory provides a means for 

selecting component behaviour change techniques (BCTs) (Michie, Johnston, Francis, 

Hardeman, & Eccles, 2008), and for refining or tailoring BCTs (Noar, Benac, & Harris, 

2007). Moreover, theory-based interventions provide an opportunity to test theory, thereby 

assisting in the development of more useful theories which, in turn, supports future 

intervention optimisation and knowledge advancement (Rothman, 2004). Theoretically 

identified MOAs can be investigated to gain a further understanding of how an intervention 

elicits (or fails to elicit) effects (Michie & Abraham, 2004; Rothman, 2009). For example, 

there is evidence for the effectiveness of behaviour change (or maintenance) interventions 

(Firestone et al., 2017; Michie, Fixsen, Grimshaw, & Eccles, 2009; Truong, 2014); however, 

there are also examples of interventions that have failed to achieve the desired outcomes 

(Firestone et al., 2017; Michie et al., 2009; Wymer, 2011). Theory application allows 

researchers to determine whether an unsuccessful intervention has failed because the 

intervention has had no effect upon the hypothesised mediator or because the hypothesised 



39 

(and successfully influenced) mediator has had no effect on behaviour (Rothman, 2009), 

thereby facilitating the more efficient refinement of future interventions. Furthermore, theory 

provides structured frameworks in which the cumulative knowledge of how to change 

behaviour across different population, behaviours, and contexts may be coherently organised 

(Davis et al., 2015; Michie & Prestwich, 2010).  

There is evidence to suggest that behaviour change interventions may be enhanced by 

applying theory (Craig et al., 2018; Davis et al., 2015; Glanz & Bishop, 2010). Several 

reviews indicate that using theory as a basis for developing interventions generates larger 

effects than interventions which do not use theory at all (Avery, Donovan, Horwood, & Lane, 

2013; Black, Mullan, & Sharpe, 2016; Bluethmann, Bartholomew, Murphy, & Vernon, 2017; 

Protogerou & Johnson, 2014; Taylor, Conner, & Lawton, 2012; Webb, Joseph, Yardley, & 

Michie, 2010). There are, however, other reviews that provide equivocal or inconsistent 

support (Ayling, Brierley, Johnson, Heller, & Eiser, 2015; Bhattarai et al., 2013; Dalgetty, 

Miller, & Dombrowski, 2019; Diep, Chen, Davies, Baranowski, & Baranowski, 2014; Lara et 

al., 2014; McEwan et al., 2019; Prestwich et al., 2014). For example, findings from the 

McEwan et al. (2019) review suggest that although the overall effects on physical activity do 

not differ significantly between theory-based and no-stated-theory interventions, these 

interventions often differ in their composition of BCTs. Moreover, for interventions utilising 

certain BCT clusters, theory may be necessary to derive significant effects. Some reviews 

suggest theory-based interventions are less effective than interventions that do not apply 

theory at all (Gardner, Wardle, Poston, & Croker, 2011b; Mehtälä, Sääkslahti, Inkinen, & 

Poskiparta, 2014; Portnoy, Ferrer, Bergman, & Klein, 2014). Scholars have provided several 

explanations for this mixed picture including: limited and/or poor application of theory to 

intervention design, implementation, and evaluation (Painter, Borba, Hynes, Mays, & Glanz, 

2008; Prestwich et al., 2014); lack of reporting links between BCTs and theoretical constructs 

and vice versa (Michie & Prestwich, 2010); inappropriate selection of theory and/or 

combining multiple theories with no conceptual justification; poor reporting of theory use; 

and confounds (Prestwich, Webb, & Conner, 2015). In the absence of clear guidance from 

scholars, a lack of theory and/or sub-optimal application of theory will continue to undermine 

intervention effectiveness (refer to Chapters Four and Five for further discussion).  
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2.2.2 Use of Theory in Social Marketing 

The large variation in the application of social marketing research and practice, and 

the fragmented evidence resulting from this variation is concerning (Gordon et al., 2016; 

Lefebvre, 2013). As social marketing increases in visibility and acceptability funders and 

policy-makers are increasingly requesting “hard” evidence of its effectiveness (Gordon et al., 

2008; Thaler & Helmig, 2013). Providing this evidence presents a significant challenge for 

the discipline, “not least because it is difficult to prove that many kinds of complex social 

interventions work” (Gordon et al., 2008, p. 334). Theory has the potential to overcome this 

challenge and assist social marketers in building a robust evidence base.  

Chapter Five (Section 5.3.1) provides a detailed discussion regarding the state of 

theory application and reporting in social marketing. In short, there remains a distinct lack of 

theory-driven social marketing interventions (Lefebvre, 2000; Luca & Suggs, 2013; 

Thackeray & Neiger, 2000; Truong, 2014; Truong & Dang, 2016), and behaviour change 

interventions more generally (Davies et al., 2010; Prestwich et al., 2014). Despite the 

recognised importance of theory in social marketing (Brennan et al., 2014), and in the 

broader behavioural sciences (Davis et al., 2015), interventions are often designed without 

reference to, or rigorous application of, theory (Davies et al., 2010; Prestwich et al., 2014). 

Moreover, when a theoretical basis for an intervention is claimed, the purpose of using a 

particular theory is not stated in detail and no clear evidence is provided for how theory was 

actually applied to intervention development, implementation, and evaluation (Luca & Suggs, 

2013; Truong, 2014; Truong & Dang, 2016). For example, in Truong’s (2014) review of 

social marketing interventions theories were reportedly used to inform audience research, 

segmentation, message formation, promotion, intervention development, and evaluation; 

however, the details surrounding exact application of theory were insufficient and/or unclear. 

Similarly, in Truong and Dang’s (2016) later review theories were reportedly used to develop 

formative research approaches and questions, guide message development, or gain insights 

into the factors affecting target audience behaviour(s). Details concerning how theory was 

actually applied to the various intervention stages were again insufficient and/or unclear.   

In addition, Chapter Five (Section 5.3.1) reveals the common review practice (e.g. 

Almestahiri et al., 2017; Almosa et al., 2017; Dietrich et al., 2016; Firestone et al., 2017) of 

evaluating the theoretical basis of social marketing interventions based on whether a theory is 

cited in relation to the intervention. These reviews consistently fail to critically evaluate how 

theory has been applied to the various intervention stages (Michie & Prestwich, 2010). For 
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example, Dietrich et al. (2016) noted whether theory was mentioned (or not) but details 

surrounding how or why a cited theory was used were not outlined. Similarly, Almosa et al. 

(2017) and Almestahiri et al. (2017) noted whether theory was mentioned but did not 

examine how theory was applied to the various intervention stages. Firestone et al. (2017) 

reported theory to be the least used benchmark, indicating that a majority of the social 

marketing interventions assessed did not have clear pathways to behaviour change. The lack 

of theory application suggests that social marketers may need further support in applying 

behavioural theories to intervention design, implementation, and evaluation. The loose 

application of social marketing’s core principles makes it difficult to trace the theoretical 

pathways by which social marketing achieves (or fails to achieve) the desired outcomes 

(Firestone et al., 2017).  

In sum, a lack of and/or underreporting (or failure to clearly report) of theory is 

evident in social marketing. Moreover, when theory is applied, it is not always clearly 

reported, and the purpose of using a particular theory is not stated in detail. Furthermore, 

evidence reviews have considered the theoretical base of interventions at face value only. In 

other words, if an author simply states that an intervention was theory-based, then the 

intervention is considered as such without rigorous assessment as to how theory was applied 

to intervention design, implementation, and evaluation. The lack of theory application and/or 

insufficient reporting of theory use in social marketing is likely to be impeding the 

advancement of the discipline’s cumulative knowledge base and, in turn, limiting the 

efficiency and effectiveness of interventions.  

2.2.3 Downstream Dominance in Social Marketing 

A downstream dominance has been identified in social marketing research and 

practice (Brennan et al., 2016). According to Lefebvre (2013), there are three levels where 

behaviour may be observed: macro which represents the societal level (upstream), meso 

which represents the organisational or institutional level (mid-stream focus), and micro which 

represents the individual level (downstream focus). In Truong’s (2014) review of social 

marketing research, 76.2% (521/684 articles) of studies were implemented at the micro level. 

Conversely, 14.5% (99/684 articles) of studies focused on influencing the behaviours of 

wider stakeholders such as professional organisations and policymakers (upstream); and only 

9.3% (64/684 articles) addressed both micro and macro levels (midstream). These findings 

reflect the fact that the majority of social marketing discourse has attached importance to the 

promotion of individual behaviour change, overlooking other important sources of influence 
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(Gordon, 2013). A downstream approach focuses on the individual determinants of behaviour 

and ignores the wider social, environmental, and structural factors that influence individual 

behaviour (Brennan et al., 2016). The downstream dominance observed in social marketing 

research and practice may be attributed to its commercial marketing origins. When the need 

to use more than education to elicit behaviour change was identified, social marketing 

emerged, though its individual (consumer) focus remained (French & Russell-Bennett, 2015). 

For example, Kotler and Zaltman’s (1971, p. 5) seminal definition of social marketing—the 

design, implementation, and control of programs calculated to influence the acceptability of 

social ideas and involving considerations of product planning, pricing, communication, 

distribution, and marketing research—did not explicitly indicate the potential of social 

marketing to impact behaviour at multiple levels of influence.  

Despite early calls (Goldberg, 1995, p. 347) for social marketing to not only address 

behaviour at the individual level but to also address “the negative or constraining social 

structural influences on individual behaviour, particularly those that originate as a function of 

marketing activities,” relatively little research has been published concerning upstream social 

marketing (Gordon, 2013). Historically, behaviour change interventions have emphasised 

individual factors rather than the broader social and environmental determinants of behaviour 

(Brennan et al., 2016; Glanz & Bishop, 2010; Truong, 2014). Research indicates, however, 

that interventions are more effective if they simultaneously consider determinants at multiple 

levels (e.g. individual, community, and population) (Davis et al., 2015).  

The need for social marketing interventions to focus on the environmental and social 

determinants of behaviour has been acknowledged (Gordon, 2013; Wymer, 2011). For 

example, Hoek and Jones (2011) called for the collaborative integration of upstream and 

downstream approaches that focuses more on consumer’s choice environments. Brennan et 

al. (2016) explicitly demonstrated how this may be achieved in practice, with examples 

slowly emerging which demonstrate social marketing’s capacity to influence behaviour at 

multiple levels (see Venturini, 2016) and effect change through environmental modifications 

(Carins, Rundle-Thiele, & Parkinson, 2017b). Influencing behaviour at multiple levels 

requires theories that are capable of capturing the full range of potential levers of change 

(Michie et al., 2014). As shown in Table 4, however, the most commonly used theories in 

social marketing are social psychological theories of behaviour which fail to account for the 

wider social and environmental influences on behaviour.  
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Table 4 Theories of Behaviour Change Used in Social Marketing 

Type Theory Individual Social 

environment 

Physical 

environment 

G
en

er
al

 t
h

eo
ri

es
 

Health Belief Model (Hochbaum 

et al., 1952) 

Perceived susceptibility 

and severity, perceived 

benefits and barriers, and 

self-efficacy 

- - 

Information-Motivation-

Behavioural-Skills Model (Fisher, 

Fisher, & Harman, 2009) 

Information, motivation, 

skills - - 

Protection Motivation Theory 

(Rogers, 1975, 1983) 

Perceived severity, 

perceived likelihood 

(vulnerability), perceived 

response efficacy, self-

efficacy, rewards, and 

costs 

- - 

Elaboration Likelihood Model 

(Petty & Cacioppo, 1986) 

Central and peripheral 

routes of persuasion and 

cognitive responses 

(elaboration) 

- - 

P
ro

ce
ss

 t
h

eo
ri

es
 

Transtheoretical Model/Stages of 

Change (Prochaska & 

DiClemente, 1986, 1992) 

Conscious movement 

through processes of 

change, decisional 

balance, self-efficacy 

- - 

Diffusion of Innovation (Rogers, 

1962) 

Relative advantage, 

compatibility, complexity, 

trialability, and 

observability  

- - 

S
o

ci
al

 p
sy

ch
o

lo
g

ic
al

 t
h

eo
ri

es
 

Theory of Reasoned 

Action/Planned Behaviour (Ajzen, 

1991; Fishbein & Ajzen, 1975) 

Attitudes, perceived 

behavioural control, 

intentions, and behaviour 

Subjective 

norms 
- 

Model of Goal Directed 

Behaviour (Perugini & Bagozzi, 

2001) 

Attitudes, perceived 

behavioural control, 

intentions, and behaviour 

desire, and perceived 

anticipated emotional 

consequences 

Subjective 

norms 

- 

Theory of Interpersonal Behaviour 

(Triandis, 1977) 

Attitudes, affect, intention, 

frequency of past 

behaviour, habits, 

behaviour 

Social factors  

- 

Social Learning/Cognitive Theory 

(Bandura, 1986b; Bandura & 

Walters, 1977) 

Behavioural capability, 

outcome expectations, 

self-control, self-efficacy 

Observational 

learning, 

reinforcement - 

Self-Determination Theory (Deci 

& Ryan, 2000) 

Autonomy and 

competence 

Relatedness 

- 
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Type Theory Individual Social 

environment 

Physical 

environment 
S

y
st

em
s 

th
eo

ri
es

 

Behavioural and Social Ecological 

Models (Brennan et al., 2016; 

Bronfenbrenner, 1977) 

Individual factors Social factors Environmental 

factors 

Motivation/Needs, Opportunity, 

and Ability, and Behaviour 

Models (Gatersleben & Vlek, 

1998; MacInnis et al., 1991; 

Parkinson et al., 2016; Rothschild, 

1999) 

Motivation and ability Opportunity Opportunity 

Note. Adapted from “Social marketing and behaviour change: Models, theory and applications” by Brennan et 

al., 2014, Cheltenham, UK: Edward Elgar Publishing Ltd.  

A small number of social psychological theories dominate social marketing research 

and practice. For example, Luca and Suggs’s (2013) review of theory use in social marketing 

found the Transtheoretical Model (TTM) (Prochaska & DiClemente, 1986, 1992) and the 

TRA/TPB (Ajzen, 1991; Fishbein & Ajzen, 1975) to be the most frequently cited theories. 

Similarly, Truong’s (2014) social marketing review reported the most commonly referenced 

theories to be: Social Cognitive Theory (SCT) (Bandura, 1986a), HBM (Hochbaum et al., 

1952), TRA/TPB (Ajzen, 1991; Fishbein & Ajzen, 1975), and Diffusion of Innovation (DOI) 

Theory (Rogers, 1962). Other less commonly mentioned theories were: Social Learning 

Theory (SLT) (Bandura & Walters, 1977), Protection Motivation Theory (Rogers, 1975), and 

the Hierarchy of Effects Model (Lavidge & Steiner, 1961). A more recent review by Truong 

and Dang (2016) found the most commonly mentioned theories to be: TRA/TPB (Ajzen, 

1991; Fishbein & Ajzen, 1975), TTM (Prochaska & DiClemente, 1986, 1992), HBM 

(Hochbaum et al., 1952), and SCT (Bandura, 1986a). Other less commonly mentioned 

theories were: DOI theory (Rogers, 1962), Social Ecological Model (SEM) (Bronfenbrenner, 

1977), and SLT (Bandura & Walters, 1977). Of note, Davis et al.’s (2015) scoping review of 

theories in the social and behavioural sciences found 63% of the 276 articles reviewed related 

to just four theories: TTM (Prochaska & DiClemente, 1986, 1992) (33%), TPB (Ajzen, 1991; 

Fishbein & Ajzen, 1975) (13%), SCT (Bandura, 1986a) (11%), and the Information-

Motivation-Behavioural-Skills Model (Fisher et al., 2009) (7%). A further four theories 

accounted for 12% articles reviewed: HBM (Hochbaum et al., 1952) (3%), Self-determination 

Theory (SDT) (Deci & Ryan, 2000) (3%), Health Action Process Approach (Schwarzer, 

1992) (3%), and SLT (Bandura & Walters, 1977) (2%). The remaining theories (N=70) were 

applied fewer than six times, with most applied once or twice only.  
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Taken together, a single emphasis on individual behaviour change, while necessary, 

may be limiting social marketing’s effectiveness given behavioural choices are not solely 

determined by the individual, but are shaped by the surrounding social and environmental 

contexts (Brennan et al., 2016; Hoek & Jones, 2011; Michie et al., 2011b). To maximise 

intervention efficiency and effectiveness, social marketers are likely to benefit from drawing 

from a wider range of theories than is currently being used in downstream approaches to 

behaviour change (Brennan et al., 2014). Research is needed to identify and test theories 

capable of capturing the multiple sources of influence on behaviour (see Chapter Six).  

2.3 Theoretical Framework: The COM-B Model  

Many of the popular theories of behaviour do not capture the full range of possible 

influences on behaviour and exclude potentially important variables (Michie et al., 2011b; 

Michie et al., 2014). For example, the popular TRA/TPB (Ajzen, 1991; Fishbein & Ajzen, 

1975) and HBM (Hochbaum et al., 1952) do not address the important roles of impulsivity, 

habit, self-control, associative learning, and emotional processing (West & Brown, 2014). 

The Behaviour Change Wheel (BCW) developed by Michie et al. (2011b) provides a useful 

method for characterising interventions and policies that cover all intervention types; a 

system for matching these features to a behavioural target, a target population, and a context 

in which an intervention will be delivered; and a model of behaviour that underpins all the 

potential factors of influence on behaviour. The COM-B model (Michie et al., 2011b) forms 

the centre of the BCW and defines an interacting system of behaviour in which the minimum 

number of additional factors needed to account for whether a change in the behavioural target 

will occur, given sufficient motivation, are delineated as capability and opportunity (see 

Figure 4 for a visual depiction of the COM-B model).  
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Figure 4 The COM-B Model and Sub-Determinants 

  

Note. Reprinted from: “The behaviour change wheel: A new method for characterising and designing behaviour 

change interventions,” by S. Michie et al., 2011, Implementation Science, 6(1) p.42.  

As illustrated in Figure 4, capability, opportunity, motivation, and their associated 

sub-determinants, interact to generate behaviour that in turn may influence these components 

(Michie et al., 2011b). In the COM-B model, capability is defined as the individual’s 

psychological and physical capacity to engage in the activity concerned (Michie et al., 

2011b). Physical capability refers to whether an individual possesses the necessary 

knowledge and skills to act, whereas psychological capability refers to an individual’s 

capacity to engage in the necessary thought processes, comprehension, and reasoning to 

perform a given behaviour (Michie et al., 2011b). Opportunity is defined as all the factors 

that lie outside the individual that make behaviour possible and prompt it (Michie et al., 

2011b). A distinction is made between the physical opportunity afforded by the built 

environment and social opportunity afforded by the cultural milieu that dictates the way that 

we think about things (Michie et al., 2011b). Motivation is defined as all the brain processes 

that energise and direct behaviour, not just goals and conscious decision-making (Michie et 

al., 2011b). A distinction is made between reflective processes (involving evaluations and 

plans) and automatic processes (involving emotions and impulses that arise from associative 

learning and/or innate dispositions) (Michie et al., 2011b).  

As will be discussed in Chapter Six (Section 6.2.1), the COM-B model shares 

similarities with other related, yet distinct theories of behaviour, including: the Needs, 

Opportunities, and Abilities (NOA) model (Gatersleben & Vlek, 1998), the Motivation, 

Opportunities, and Abilities (MOA) framework (MacInnis et al., 1991; Rothschild, 1999), and 

Capability 

Motivation 

Opportunity 

Behaviour 

Reflective 

Psychological 

Automatic 

Physical 

Physical 

Social 
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the later MOAB extension (Parkinson et al., 2016; Willmott & Parkinson, 2017). Figure 5 

provides an overview of the related theories.  

Figure 5 Comparison of Theoretical Models 

 

The four theories outlined in Figure 5 are examples of socio-ecological theories of 

behaviour that incorporate social and environmental influences on behaviour as well as 

individual response factors. These theories propose motivation (or needs) to be a product of 

an individual’s capabilities (or abilities) and the opportunities provided by the surrounding 

environment. The COM-B model is distinct in that it distinguishes between physical and 

psychological capability, physical and social opportunity, and automatic and reflective 

motivation. These nuances are particularly important in the context of weight management 

for several reasons. First, there is a large body of research that indicates dietary choice and 

physical activity patterns are assigned to automatic processes (Cohen & Farley, 2008; 

Gardner et al., 2011a; Moldovan & David, 2012). Second, ability to act is not only dependent 

on an individual’s physical capability (e.g. knowledge and skills) to perform a behaviour but 

also their psychological capability. That is, their ability to engage in the necessary thought 

processes, comprehension and reasoning to solve problems, manage the stresses that can 

undermine the adoption of a new behaviour, or break out of well-formed addictive habits 

(West & Brown, 2014). In the context of weight management this relates to behavioural 

regulation and coping strategies (Brug, 2008; Stubbs et al., 2011; Stubbs & Lavin, 2013). All 

COM-B 
(Michie et al., 2011) 

NOA 
(Gatersleben & Vlek, 1998) 

MOA 
(Rothschild, 1999) 

MOAB 
(Parkinson et al., 2016) 
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of which are important factors in the development of new habits and adoption of healthier 

weight-related behaviours (Willmott & Parkinson, 2017). Third, opportunity is not only 

influence by availability and accessibility within the built environment but is also influenced 

by the cultural milieu that dictates the way that we think about things such as behavioural 

patterns and lifestyles (Michie et al., 2011b).  

In sum, the COM-B model captures the minimum number of additional factors 

(capability and opportunity) needed to account for whether a change in a behavioural target 

will occur given sufficient motivation. Importantly, the model incorporates context very 

naturally by considering “what conditions internal to individuals and in their social and 

physical environment need to be in place for a specified behavioural target to be achieved?” 

(Michie et al., 2011b, p. 9). There is a general recognition that context is key to the effective 

design, implementation, and evaluation of interventions, but it remains under-theorised and 

under-investigated (Michie et al., 2011b). The opportunity component of the framework is 

the context, so behaviour can be understood in relation to context (Michie et al., 2011b). 

Thus, the COM-B model was the chosen theoretical framework to underpin Study Three, 

Audience Research. Refer to Chapter Six for a detailed discussion on the COM-B model.  

2.4 Research Gaps and Questions  

The literature review presented in this chapter reveals several important gaps in social 

marketing research and practice. This section explicitly outlines these gaps and delineates the 

research questions developed to address them. The core proposition in this thesis is that the 

efficiency and effectiveness of social marketing interventions may be enhanced with rigorous 

theory application and reporting. Accordingly, the overarching aim of this thesis is: 

To explore how a theory-driven social marketing approach may deliver a fine-grained 

understanding of the active drivers of weight-related behaviours in young adults, and 

in turn, inform the future design of an intervention that is both evidence-based and 

theory-driven. 

In line with this aim, three fundamental gaps impeding the advancement of social 

marketing’s cumulative evidence base are addressed by the three studies reported in this 

thesis. The first gap addressed is the lack of rigorous assessment of theory use in reviews 

evaluating weight management interventions targeting young adults. Previous reviews of the 

evidence base (e.g. Hebden et al., 2012; Oosterveen et al., 2016) have focused primarily on 
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pooling primary outcome results to obtain one overall estimate of effectiveness. As a result, 

there exists little knowledge of the active drivers of change (MOAs) within interventions; 

impeding the refinement and tailoring of future interventions and limiting the efficiency and 

effectiveness of interventions (Michie & Abraham, 2004; Rothman, 2009). To address this 

gap four main research questions were developed for Study One (Systematic Review):  

RQ1a: Which theories are mentioned? 

RQ1b: How is theory applied in the design and implementation of the intervention? 

RQ1c: Is theory measured and tested in the evaluation of the intervention? 

RQ1d: Are intervention results used to further develop and/or refine theory to better 

inform the design of future interventions? 

Study One provides a comprehensive narrative evidence synthesis of eHealth weight 

management interventions targeting young adults, with a rigorous assessment of reported 

theory use completed using a detailed, objective, and reliable method (Michie & Prestwich, 

2010). Study Two (Conceptual Paper) reviews theory application and reporting in social 

marketing more broadly and offers an evidence-based procedure to guide improved theory 

application and reporting. Two research questions were developed for Study Two: 

RQ2a: How are social marketers currently applying and assessing the use of theory in 

interventions intended to influence behaviour(s)? 

RQ2b: How can social marketers be supported in the design, implementation, 

evaluation, and reporting of theory-driven interventions? 

Study Two centered on the development of a reciprocal four-step theory application 

process (TITE). Findings from both Study One and Study Two confirmed a downstream 

dominance in social marketing and an over-reliance on a small number of popular theories, 

most of which, focus on the rational psychosocial determinants of individual behaviour and 

ignore the non-rational and wider environmental determinants of behaviour. Given research 

that suggests interventions are more effective if they simultaneously consider target variables 

at different levels (Davis et al., 2015), social marketers are likely to benefit from drawing 

from a wider range of theories than is currently being used (Brennan et al., 2014). Many of 

the popular theories of behaviour do not capture the full range of possible influences on 

behaviour (Michie et al., 2011b). Moreover, a large number of theories exist; however, few 
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have been subjected to wide-scale rigorous empirical evaluation (Davis et al., 2015). The 

COM-B model (Michie et al., 2011b) has the potential to overcome some of the identified 

limitations of these dominant theories of behaviour. Accordingly, Study Three (Audience 

Research) comprised an empirical validation of the COM-B model across behavioural 

contexts. The two research questions developed for Study Three were: 

RQ3a: What are the main COM drivers of young adult’s physical activity behaviour? 

RQ3b: What are the main COM drivers of young adult’s healthy eating behaviours? 

Study Three provides thought-provoking findings regarding the explanatory potential 

of the COM-B model across two behavioural contexts; elucidates challenges faced in testing 

general theories of behaviour; and offers actionable insights regarding the key behavioural 

determinants of young adult’s physical activity and healthy eating behaviours that can be 

used to inform the future development of a weight management intervention targeting young 

adults that is both evidence-based and theory-driven.  

2.5 Conclusion 

Chapter Two has provided a review of the literature pertaining to the program of 

research presented in this thesis. The chapter began with a review of past and current 

approaches to obesity prevention and treatment revealing several factors likely to be 

impeding progress toward achieving sustained reductions in rates of obesity. Following this, a 

review of social marketing’s history and application was provided, situating the thesis within 

the broader disciplinary focus of the program of research completed. This section included an 

explanation of the role and importance of theory in social marketing, a review of theory 

application and reporting in social marketing, and a discussion on the downstream dominance 

in social marketing research and practice. The theoretical framework (COM-B model) 

underpinning Study Three (Audience Research) was subsequently introduced. The chapter 

concluded by outlining the research gaps arising from the review and the subsequent research 

questions developed to address these gaps.  

  



51 

3. Chapter Three: Research Design 

Chapter Three outlines the research paradigm adopted in this thesis and describes the 

three-study sequential mixed-methods research program completed. The chapter begins with 

a discussion of the philosophical foundation underpinning the research program, including a 

justification for the pragmatic philosophical perspective employed (Section 3.1). Next, an 

overview of the research design comprising three sequential mixed-method studies (Section 

3.2) is presented. Finally, ethical considerations of the research are discussed (Section 3.3).  

3.1 Philosophical Foundations 

Social science research seeks to understand the complexity of human behaviour and 

experience (Tashakkori & Teddlie, 2010). In particular, social marketing focuses on the 

exploration of social and behavioural change (or maintenance) (Brennan, Voros, & Brady, 

2011). Owing to its interdisciplinary origins, social marketers have frequently borrowed 

methodologies and approaches from other disciplines (Brennan et al., 2011). In addition, 

social marketers have adapted these borrowed methodologies to their specific contexts with 

limited consideration for the appropriateness and/or validity of the adaption (Brennan et al., 

2011). The extent to which an adaptation may be considered right or wrong depends on a 

researcher’s conception of validity and this depends entirely on their philosophical beliefs 

(Brennan et al., 2011). According to (Brennan et al., 2011, pp. 102-103): 

“…research cannot be properly or even competently undertaken in the absence of a 

solid understanding of the philosophical foundations underpinning it…because each 

methodological approach has an implicit philosophical basis, it is necessary for 

researchers and practitioners to be fully aware of just what this basis is and whether 

it is appropriate to the form, domain, and purpose of the inquiry.” 

Questions surrounding different social phenomena arise from different conceptions 

and interpretations of social reality and these assumptions ultimately determine the approach 

to knowledge inquiry (or paradigm) adopted by the researcher (Blaikie & Priest, 2019). The 

term, paradigm, was first described by Kuhn (1962, p. 32) as “an integrated cluster of 

substantive concepts, variables, and problems attached with corresponding methodological 

approaches and tools.” Many variations and connotations of what constitutes a paradigm have 

emerged since Kuhn’s (1962) initial conception. For example, Guba and Lincoln (1994, p. 

107) state that “a paradigm represents a worldview that defines, for its holder, the nature of 
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the world, the individual’s place in it, and the range of possible relationships to that world 

and its parts.” Conversely, Blaikie (2009, p. 9) define a paradigm as “a set of ontological and 

epistemological assumptions made about the nature of reality and the way in which we can 

come to know this reality.” In essence, a paradigm represents a set of beliefs regarding the 

nature of reality, the nature of possible forms of knowledge about that reality, and the types 

of methods which can be used to generate that knowledge (Brennan et al., 2011).  

For every paradigm there exists a set of assumptions or beliefs that stipulate the types 

of methodology that are considered to be acceptable, appropriate, and/or valid (Brennan et 

al., 2011). These basic assumptions or beliefs, which are central to the logic of inquiry, may 

be categorised into three classes: ontology, epidemiology, methodology, and axiology (Guba 

& Lincoln, 1994; Guba & Lincoln, 2005). Ontology relates to the nature of reality and what 

is knowable in the world. Ontological assumptions determine whether there is a real and 

knowable world or whether it is socially constructed and subject to individual interpretation. 

Epistemology relates to the nature of knowledge and the relationship between the would-be 

knower and what can be known in the world. Epistemological assumptions reflect the level of 

objectivity and/or subjectivity inherent in knowledge generation. Methodology relates to the 

process of generating knowledge about the world; that is, how the would-be knower uncovers 

what can be known in the world. Axiology relates to what is intrinsically worthwhile to know 

about the world and is concerned with the nature of value and how the value of things in the 

world can (or should) be evaluated. 

A number of approaches to knowledge inquiry exist, each with their own set of 

ontological, epistemological, methodological, and axiological assumptions. Several 

paradigms have evolved to guide the selection and definition of problems requiring research 

inquiry (Brennan et al., 2011; Lincoln, Lynham, & Guba, 2011). These approaches to 

knowledge inquiry may be broadly categorised into one of five paradigms (see Table 5).  
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Table 5 Philosophical Paradigms  

Paradigm  Positivism  Critical Realism/ Post Positivism Critical 

Theory/Postmodern/Transformative 

Constructivism/Interpretivism Participatory 

Ontology  Naive realism; reality is real 

and apprehensible. 

Critical realism; external reality 

exists but is only knowable through 

the human mind and socially 

constructed meanings. Thus, reality 

is only probabilistically 

apprehensible and triangulation is 

required to know it. 

Historical realism; virtual reality shaped 

by social, economic, ethnic, political, 

cultural, and gender values; crystallised 

over time. 

Relativism; socially constructed 

realities from the interactions 

between the object and the subject. 

  

Participatory reality; 

subjective-objective 

reality, co-created by 

mind and given 

cosmos.  

Epistemology  Dualist/objectivist; findings 

are true. 

Modified dualist/objectivist; 

findings probably true.  

 

Transactional/subjectivist; value 

mediated findings; researcher is a 

transformative intellectual who changes 

the social world within which 

participants live. 

 

Transactional/subjectivist; co-

created findings; the researcher is 

an active participant within the 

world being investigated; context 

dependent, ideographic, and 

relativist. 

 

Critical subjectivity 

in participatory 

transaction with 

cosmos; extended 

epistemology of 

experiential, 

presentational, 

propositional, and 

practical knowing; 

co-created findings.  

Methodology  Experimental/manipulative; 

verification of hypotheses 

using primarily quantitative 

methods. 

  

Modified 

experimental/manipulative; critical 

multiplism; falsification of 

hypotheses; may involve 

qualitative methods for 

triangulation. Interpretation of 

research issues using quantitative 

methods. 

Dialogic/dialectical. Hermeneutical/dialectical; in-depth 

interviews, participant observation, 

and dialectic.  

 

Political participation 

in collaborative 

action inquiry; 

primary of the 

practical; use of 

language grounded in 

shared experiential 

context.  

Axiology Propositional knowing about the world is an end in itself, is 

intrinsically valuable.  

Propositional, transactional knowing is instrumentally valuable as a means to 

social emancipation, which is an end in itself, is intrinsically valuable.  

Practical knowing 

how to flourish with 

a balance of 

autonomy, 

cooperation, and 

hierarchy in a culture 

is an end in itself, is 

intrinsically valuable.  

Note. Adapted from “Paradigmatic controversies, contradictions, and emerging confluences, revisited” by Y. S. Lincoln, S.A. Lynham, and E. G. Guba, 2011, In N. K. Denzin & Y. S. Lincoln 

(Eds.), The SAGE handbook of qualitative research (4 ed., pp. 97-128). Thousand Oaks, CA: Sage Publications. And “Paradigms at play and implications for validity in social marketing 

research” by L. Brennan, J. Voros, and E. Brady, 2011, Journal of Social Marketing, 1(2), 100-119.  
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For more than a century, the two dominant research paradigms in social science 

research have been the positivist and the constructivist/interpretivist philosophies. Positivists 

believe that social observations should be treated as entities in much the same way that 

physical scientists treat natural phenomena (Johnson & Onwuegbuzie, 2004). They contend 

that the observer is independent from the entities that are subject to observation and maintain 

inquiry should be objective and unbiased (Lincoln et al., 2011). Positivists believe time and 

context free generalisations are desirable and possible; and real causes of social scientific 

outcomes can be determined reliably and validly (Lincoln et al., 2011). Thus, positivists 

primarily use quantitative methods to eliminate biases, remain objective, and verify 

hypotheses using empirical data (Lincoln et al., 2011). In contrast, constructivists reject the 

positivist philosophy and argue for the superiority of interpretivism, hermeneutics, and social 

constructionism (Schwandt, 2000). They contend that multiple socially constructed realities 

exist, time and context free generalisations are neither desirable nor possible, research is 

value-bound, it is impossible to completely differentiate causes and effects, logic flows from 

specific to general, and the knower and known cannot be separated because the subjective 

knower is the source of reality (Johnson & Onwuegbuzie, 2004).  

Purists of the two historically dominant philosophical stances (positivism and 

interpretivism) view their paradigms as the ideal for research and advocate for the 

incompatibility thesis (Howe, 1988). They contend that the positivist and interpretivist 

paradigms, including their associated quantitative and qualitative methods, cannot and should 

not be mixed owing to purportedly competing epistemological and ontological assumptions 

(Johnson & Onwuegbuzie, 2004). Others have argued that incompatibility does not exist at 

either the level of practice, or that of epistemology; and that researchers should instead be 

more concerned with “what works” (Howe, 1988). A non-purist or compatibilist position 

allows researchers to mix design components that offer the best chance of answering their 

specific research questions (Johnson & Onwuegbuzie, 2004). In particular, a pragmatic 

philosophical perspective advocates for a practical and outcome-oriented approach to inquiry 

wherein the methods that offer the greatest opportunity for answering the proposed research 

questions are selected (Johnson & Onwuegbuzie, 2004). According to pragmatism, 

knowledge is a tool for action and as such the methods used to obtain knowledge should be 

selected according to whether they serve the desired interests (Cornish & Gillespie, 2009). 

Lay people and scientists alike construct knowledge in the context of action—knowledge 

guides action and action feeds back into knowledge construction. Thus, for pragmatists, the 
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only sensible “yardstick” by which to judge a piece of knowledge is whether that knowledge 

is useful for a given interest (Cornish & Gillespie, 2009).  

Pragmatism follows “a dynamic homeostatic process of belief, doubt, inquiry, 

modified belief, new doubt, new inquiry…in an infinite loop, where the person or researcher 

(and research community) constantly tries to improve upon past understandings in a way that 

fits and works in the world in which he or she operates” (Johnson & Onwuegbuzie, 2004, p. 

18). As the researcher aims to generate knowledge and an understanding of what works, and 

ascertain the functional consequences of knowledge as mechanism of actions, different 

methods will be required (Cornish & Gillespie, 2009). Consequently, objective and subjective 

viewpoints are relevant at different stages of knowledge inquiry process (Tashakkori & 

Teddlie, 2010). Pragmatism embraces many perspectives, recognising the existence of a 

natural or physical world and the presence of social and psychological entities such as 

language, culture, and subjective thoughts (Johnson & Onwuegbuzie, 2004). Thus, in a 

pragmatist’s world there is both a single real world as well as multiple constructed realities 

that arise as individuals form unique interpretations of that world (Morgan, 2007).  

Although purists have historically perceived epistemology and methodology to be 

synonymous (Howe, 1992), the logic of inquiry does not necessarily dictate what specific 

data collection and analysis methods researchers must use; and the previously mentioned 

incompatibility thesis has been said to be a consequence of a very narrow definition of 

science (Johnson & Onwuegbuzie, 2004). Epistemological and methodological pluralism is 

inherent in all logics of inquiry with subjectivism and intersubjectivism evident in 

quantitative research, and realism and objectivism evident in qualitative research (Johnson & 

Onwuegbuzie, 2004). Pragmatism adopts a pluralistic perspective through the considered 

integration of methods to serve a research purpose (Morgan, 2007). The use of multiple 

methods allows the strengths of different philosophical stances to be leveraged, minimises the 

weaknesses of a single perspective (or methodology), and provides a more inclusive approach 

to understanding a given research problem (Johnson & Onwuegbuzie, 2004). A pluralistic 

perspective results in stronger inferences, the ability to answer research questions a single 

method could not, and an allowance for more diverse findings (Denzin, 2010). Accordingly, 

this thesis adopts a pragmatic philosophical perspective, acknowledging the implicit 

philosophical basis of the methodologies employed. 
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3.2 Research Design Overview 

This section presents an overview of the three-study sequential mixed-methods 

program of research reported in this thesis. Following an overview of the overarching 

research design employed, more detailed descriptions regarding the specific methodologies 

employed in each study are provided. Further details on methodology are provided in the 

relevant chapters of this thesis (Chapter Four: Systematic Review; Chapter Five: Conceptual 

Paper; and Chapter Six: Audience Research).  

3.2.1 Research Design 

Social marketing is a rapidly growing field of theory, research, and application; 

attracting the attention of scholars and practitioners from a range of disciplines (Dibb, 2014; 

Truong et al., 2015). Knowledge in the social marketing field may, however, be limited by a 

narrow view of acceptable practice in research and related confusion over what constitutes 

valid research (Brennan et al., 2011). According to Brennan et al. (2011), examining social 

marketing problems in a meaningful manner requires an integrative approach in which a 

variety of viewpoints are used to inform the method of research inquiry. There have been 

calls for social marketers to extend and deepen the field by examining multiple sources of 

influence on behaviour and embracing new perspectives or methods of inquiry (Brennan et 

al., 2016; Carins, Rundle-Thiele, & Fidock, 2016; Dibb, 2014; Gordon & Gurrieri, 2014; 

Lefebvre, 2012; Spotswood & Tapp, 2013). To permit continued growth in social marketing 

research and practice, researchers have been encouraged to take methodological risks, 

bearing in mind that research must remain valid and rigorous (Brennan et al., 2011). 

Accordingly, this thesis employed a three-study sequential mixed-methods research design 

(Leech & Onwuegbuzie, 2009), leveraging the benefits of three different methodologies. 

Specifically, this thesis employed a “partially mixed sequential equal status design” 

which involves conducting a study with two or more phases that occur sequentially, with the 

quantitative and qualitative phases having equal weight (Leech & Onwuegbuzie, 2009). As 

shown in Figure 6, the research program reported in this thesis comprised three studies that 

were completed in sequential order. Study One involved a systematic review of eHealth 

weight management interventions targeting young adults. Study Two included a review of 

theory application and reporting in social marketing and the subsequent development of a 

reciprocal four-step theory application process (TITE). Study Three consisted of an audience 

research study. This study employed a cross-sectional survey research design, with two 
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surveys developed and administered online to two convenience samples of young adults. The 

sequential nature of the research design enabled insights from each study to inform specific 

areas of focus for subsequent studies (see Figure 6).   

Figure 6 Flowchart of Sequential Mixed-Methods Research Design 

 

The popularity of mixed methods research has expanded in recent years (Creswell & 

Plano Clark, 2018). Mixed methods research involves the collecting, analysing, and 

interpreting of quantitative and qualitative data in a single study, or in a series of studies, that 

investigate the same underlying phenomenon (Leech & Onwuegbuzie, 2009). In the field of 

social marketing, the prevalence of mixed methods research increased from 11% in 1998-

2002 to 15% in 2008-2012 (Truong, 2014). Similar frequencies have been observed in the 

wider social and behavioural sciences, with 11% of articles in 2005 employing mixed 

methods research (Alise & Teddlie, 2010). Notwithstanding this growth, mixed methods 

research still remains in the minority in social marketing research, despite its potential for 

advancing social marketing research and practice (Carins et al., 2016).  

Study Three: Audience Research 

• Two cross-sectional surveys developed and administered online. 

• Theoretical framework: COM-B model (Michie, van Stralen, et al., 2011). 

• Measures informed by the TDF (Cane et al., 2012). 

• Models analysed using structural equation modelling.  

Study One: Systematic Review 

• Systematic review conducted in accordance with PRISMA guidelines (Liberati et al., 2009). 

• Methodological quality assessment (Thomas et al., 2008). 

• Thematic analysis of eHealth intervention components and outcomes (Michie et al., 2008). 

• Rigorous assessment of extent of reported theory use (Michie & Prestwich, 2010). 

 

Study Two: Conceptual Paper 

• Critical review of theory application and reporting in social marketing. 

• Development of a reciprocal four-step theory application process (TITE) to assist social 

marketers in the design, implementation, evaluation, and reporting of interventions.  

Insight 

Insight 
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The increasingly complex, dynamic, and interdisciplinary nature of social marketing 

research requires an understanding of, and competencies in, multiple methods of research to 

facilitate communication, promote collaboration, and deliver superior research outcomes. 

Both quantitative and qualitative research methods provide different perspectives on social 

research phenomena, with each uniquely suited to answering particular types of questions. 

Combining the two methods allows researchers to broaden the scope of inquiry (Carins et al., 

2016). In doing so, the researcher is able to obtain a more complete picture of human 

behaviour and experience than if only one specific method was used (Carins et al., 2016). The 

goal of mixed methods research is not to replace either approach (quantitative or qualitative) 

but to draw from the strengths and minimise the weaknesses of both (Carins et al., 2016).  

In sum, a sequential mixed-methods research design was deemed most appropriate for 

the form, domain, and purpose of inquiry outlined in this thesis. As stated previously, 

different perspectives and methods are relevant at different stages of knowledge inquiry 

process and a mixed methods research approach permits the accumulation of collective 

insight to address an identified research problem in the most comprehensive way possible.  

3.2.2 Study One: Systematic Review 

Systematic reviews, arguably one of the most popular methods of research synthesis 

(Littell, Corcoran, & Pillai, 2008), collate relevant evidence from individual studies to answer 

a specific research question(s) (Hartling, Vandermeer, & Fernandes, 2014). Researchers have 

recognised the need to appraise, summarise, and bring together findings from individual 

studies in a single place (Smith, Devane, Begley, & Clarke, 2011). In most fields of research, 

there are too many studies for key stakeholders to identify and consider when making 

decisions (Smith et al., 2011). End users of cumulative evidence do not often have the 

capacity, and in particular the time, to critically review findings from numerous individual 

studies (Hartling et al., 2014). In addition, conclusions derived from individual studies are not 

always definitive on their own (Hartling et al., 2014). Cumulative evidence is often greater 

than the sum of its parts and the synthesis of findings from individual studies has the potential 

to provide more definitive conclusions, answer questions not previously asked or successfully 

answered to date (Hartling et al., 2014). Thus, the use of a systematic review methodology 

can provide comprehensive and definitive cumulative evidence to inform future decision 

making (Hartling et al., 2014). 
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Methods for synthesising and integrating research evidence from individual studies 

have been evolving over several decades (Grant & Booth, 2009; Hartling et al., 2014). 

Systematic reviews use explicit, methodical procedures in an effort to be as comprehensive as 

possible and to minimise bias in the results and conclusions (Egger, Smith, & Altman, 2008). 

According to Petticrew and Roberts (2008, p. 2) systematic reviews are “a method of making 

sense of a large body of information, and a means of contributing to the answer to questions 

about what works and what does not.” Systematic reviews allow the boundaries of the 

existing literature to be charted—effectively mapping out areas of uncertainty and identifying 

where little or no relevant research has been done (Petticrew & Roberts, 2008). Moreover, 

systematic reviews reveal where spurious certainty abounds via the identification of 

generalisations and the limits of those generalisations (Petticrew & Roberts, 2008). 

Study One employed a systematic review methodology. A systematic review was 

deemed most appropriate for answering the questions posed in Study One (see Section 2.4) as 

this methodology produces results that are as comprehensive as possible, ensures any 

potential biases in results and conclusions are minimised, and effectively informs future 

decision making by collating a large body of evidence to identify what works and what does 

not in (or across) specific contexts. The aim of Study One’s systematic review was to locate 

and synthesise the evidence on electronic health (eHealth) weight management interventions 

targeting young adults, with a particular focus on evaluating the extent of reported theory use 

(Michie & Prestwich, 2010). An overview of the systematic review process employed is 

provided below, with further details available in Chapter 4 and Appendix C. 

According to Truong and Dang (2016, p. 214) the most important component of a 

systematic review is a “clear understanding of the process, systematic selection, and synthesis 

of appropriate studies.” The systematic literature search conducted for Study One was 

completed in accordance with PRISMA guidelines5 (Liberati et al., 2009) in September 2018. 

Smith et al. (2011) assert that in a systematic review of individual studies, the search should 

be as wide as possible to maximise the likelihood of capturing all relevant data and 

minimising the effects of reporting biases. As such, a systematic search of a wide variety of 

electronic databases was completed. The search strategy6 developed for Study One was 

executed across 14 electronic databases including: Cumulative Index to Nursing and Allied 

Health Literature, Cochrane Library, EBSCO, EMBASE, Emerald, Education Resources 

 
5 Refer to Appendix C (Multimedia Appendix 1) for the 27 item PRISMA checklist completed. 
6 Refer to Appendix C for the full search strategy employed. 
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Information Center, Medical Literature Analysis and Retrieval System Online, Ovid, 

ProQuest, PsycINFO, PubMed, Science Direct, Scopus, and Web of Science. The reference 

lists of all included papers (backward search) and pertinent systematic reviews (Hebden et al., 

2012; Hutchesson et al., 2013; Laska et al., 2012; Oosterveen et al., 2016; Partridge et al., 

2015; Poobalan et al., 2010) were also hand searched to identify additional studies for 

inclusion. Google Scholar was used to screen papers citing included studies (forward search).  

Studies were assessed for eligibility via title and abstract by two independent 

reviewers, with data extracted from studies that met inclusion criteria. A comprehensive 

narrative evidence synthesis was then completed, including a thematic analysis of 

intervention components and outcomes (Michie et al., 2011a), assessment of methodological 

quality (Thomas, Ciliska, Dobbins, & Micucci, 2004), and evaluation of the extent of 

reported theory use (Michie & Prestwich, 2010). Study One focused on the extent of reported 

theory use; the thematic analysis and quality assessment are reported in an additional paper 

(see Appendix C). Narrative systematic reviews are useful for exploring the development of 

specific ideas and for advancing our knowledge of a particular intervention, problem, or field 

of research (Gurevitch, Koricheva, Nakagawa, & Stewart, 2018). To describe the variation in 

study findings, eligible studies were qualitatively examined rather than combined into one 

overall estimate of effectiveness (Thomas et al., 2004). Each study was of intrinsic interest on 

its own and combining such complex interventions was likely to yield a meaningless result 

that would not provide actionable insights for improving future interventions (Higgins & 

Green, 2008). Furthermore, with only 24 eligible studies retrieved from the systematic search, 

any meta-regressions would have been insufficiently powered to reliably detect modest 

associations (Hempel et al., 2013). Moreover, considerable heterogeneity was observed 

across study designs, behaviours, and outcomes; thus, a narrative evidence synthesis was 

deemed most appropriate (Liberati et al., 2009). Of note, a large proportion of studies did not 

rigorously apply theory; consequently, any meta-analytic comparisons between theory use 

and intervention effectiveness were considered premature. Refer to Chapter 4 and Appendix 

C for further details regarding Study One’s methodology.  
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3.2.3 Study Two: Conceptual Paper 

The lack of optimal theory application and reporting identified in Study One informed 

the design of Study Two. The limited number of eHealth weight management interventions 

targeting young adults explicitly reporting optimal levels of theory use indicated that 

researchers may need further support in applying theory to enhance the efficiency and 

effectiveness of interventions. Accordingly, Study Two centered on the development of an 

evidence-based form of structured guidance to assist social marketers in the design, 

implementation, evaluation, and reporting of theory-driven interventions (see Section 2.4 for 

the research questions underpinning Study Two).  

First, a critical review of theory application and reporting in social marketing was 

performed, scrutinising the discipline’s assessment of theory use in reviews of the social 

marketing evidence base. There are subtle variations in the structure and methodology 

employed in different forms of review that distinguish one review type from another (Grant 

& Booth, 2009). A critical review methodology lacks the systematicity, formal quality 

assessment, and requirement to present methods of the search, synthesis, and analysis 

explicitly present in other forms of review (e.g. systematic review); however, an emphasis on 

critical analysis is often overlooked in such rigid forms of review and an original conceptual 

contribution is seldom achieved (Grant & Booth, 2009). Thus, critical reviews may not serve 

to aggregate all the available literature on a topic but the critical aspect of the review 

contributes to the existing body of work in a way that other forms of review cannot.  

A critical review goes beyond mere description of identified articles and includes a 

degree of analysis and conceptual innovation (Grant & Booth, 2009). According to Grant and 

Booth (2009, p. 93) “an effective critical review presents, analyses and synthesises material 

from diverse sources.” Therefore, an author of a critical review must extensively research the 

literature and have expertise to critically evaluate its quality. In accordance with the Search, 

Appraisal, Synthesis, and Analysis (SALSA) framework (Grant & Booth, 2009), Study Two 

began by identifying the most significant items in the social marketing field using the 

principal investigator’s expertise and knowledge. A synthesis of peer reviewed systematic 

review articles evaluating social marketing interventions was then conducted to elucidate 

how researchers were examining the application of social marketing’s core principles, 

namely, theory. Findings from this critical review were then used to inform the development 

of a four-step theory application process (TITE) to improve levels of theory application and 

reporting in social marketing.  
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A critical review methodology was deemed most appropriate for Study Two as this 

form of review provides a unique opportunity to take stock, identify and resolve competing 

schools of thought, and in so doing, provides a launch pad for a new phase of conceptual 

development (Grant & Booth, 2009). Critical reviews offer a starting point for further 

evaluation, not an endpoint in itself (Grant & Booth, 2009). Conceptual innovation develops 

through a process of evolution or accretion, with each successive version adding to its 

predecessors (Grant & Booth, 2009). The product of a critical review is typically identifiable 

by a proposition, framework, or model (Grant & Booth, 2009); all of which, contribute to the 

existing body of work by synthesising existing models or schools of thought, or by providing 

completely new interpretations of existing data and deriving new conceptual innovations.  

A decline in conceptual contributions to marketing research and thought has been 

noted (Belk, MacInnis, & Yadav, 2019; Maclnnis, 2011; Yadav, 2010) and is detailed in 

Chapter Five. This decline is concerning given the important role conceptual contributions 

play in the knowledge development process (Yadav, 2010). According to Maclnnis (2011), 

conceptual advances can be made with respect to six entities: constructs, relationships or 

theories, procedures, domains, disciplines, and science. Study Two offers a procedural 

contribution to social marketing research and practice with the development of an evidence-

based form of structured guidance intended to improve theory application and reporting.  

Conceptual advances related to procedures may involve identifying a new procedure 

(e.g. TITE process), describing its implementation and/or the nature and range of the 

problems it solves, indicating how it solves the problems inherent in other procedures; and 

revealing the novel insights it can generate, the assumptions it makes and the conditions 

under which it is most or least likely to be functional (Maclnnis, 2011). Conceptual articles 

detailing a new procedure contribute to knowledge advancement by articulating best practices 

for executing an activity (or strategies/tactics), often with the goal of solving problems (e.g. 

lack of optimal theory use) (Maclnnis, 2011). Such procedures are typically based on implicit 

or explicit theories about what will work (e.g. logic model) (Maclnnis, 2011). Therefore, 

conceptual contributions at the procedure level can be of particular value to social marketing 

researcher and practitioners who seek input on evidence-based best practice(s).  

Maclnnis (2011) provides a typology of conceptual contributions that can guide 

academic research in marketing, along with a detailed description of the different types of 

conceptual contributions (refer to Table 6). Conceptual contributions can be in the form of (1) 
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envisioning new ideas, (2) relating ideas, (3) explicating ideas, or (4) debating ideas. Within 

these four broad types of conceptual contributions, there exists different subtypes (see Table 

6) that reflect contributions to the process of discovery, or contributions to the process of 

justification. Study Two encompasses a conceptual contribution that primarily involves, 

debating. Specifically, Study Two advocates or endorses a particular way of seeing theory 

application. Advocacy involves argumentation to justify or support a given conclusion (e.g. 

theory may enhance intervention efficiency and effectiveness when applied optimally) 

(Maclnnis, 2011). With advocacy, the researcher recommends or pushes for something (e.g. 

optimal theory application and explicit reporting), or speaks in support of a particular view 

(Maclnnis, 2011). Advocacy and refutation are similar in that they both involve an action 

orientation designed to convert belief systems to be in line with one’s own (Maclnnis, 2011). 

While advocacy is designed to enhance confidence in an idea, refutation is designed to 

undermine such confidence. Therefore, advocacy and refutation may be conceptualised as 

opposite sides of a persuasive debate, with advocacy involving a proponent who puts forward 

a set of ideas and refutation involving a respondent who rebuts the argument by identifying 

weaknesses that undermine the validity of a particular idea or premise (Maclnnis, 2011). 

In sum, Study Two employed a critical review methodology to serve as a launch pad 

for a new phase of conceptual development: the TITE theory application process. With the 

development of an evidence-based form of structured guidance, Study Two seeks to improve 

theory application and reporting procedures in the design, implementation, evaluation, and 

reporting of theory-driven social marketing interventions by advocating for a particular way 

of viewing theory application and reporting. Study Two outlines a new procedure (e.g. TITE 

process), provides recommendations for implementation, describes how the new procedure 

solves problems inherent in other approaches, and discusses advancements that may be 

achieved from adopting and implementing the new procedure. 

  



64 

Table 6 Detailed Description of Types of Conceptual Contributions 

General 

Conceptual  
Goal 

 

Envisioning Explicating Relating Debating 

Specific 

Conceptual 
Goal 

Identifying Revising Delineating Summarising Differentiating Integrating Advocating Refuting 

Meaning To see that 

something 

exists; to 

apprehend, 
notice, or 

behold.  

To see 

something that 

has been 

identified in a 
new way; to 

reconfigure, 

shift 
perspectives, or 

change. 

To detail, chart, 

describes, or 

depict an entity 

and its 
relationship to 

other entities. 

To see the forest for 

the trees; to 

encapsulate, digest, 

reduce, or 
consolidate. 

To see types of things and 

how they are different; to 

discriminate, parse, or see 

prices or dimensions that 
comprise a whole.  

To see previously 

distinct prices as 

similar, often in 

terms of unified 
whole whose 

meaning is different 

from its constituent 
parts; to synthesise, 

amalgamate, or 

harmonise.  

To endorse a way 

of seeing; to 

support, justify or 

suggest an 
appropriate path. 

To rebut a way of seeing; to 

challenge, counterargue, contest, 

dispute, or question.  

Metaphorical 
role of the 

researcher 

The astronomer The artist The cartographer  The astronaut The naturalist The architect The guide The prosecutor  

Metaphorical 

tool  

The telescope The paintbrush The map The space ship The magnifying glass Architectural plans The compass The evidence  

Common name 

applied to 

contribution 

Novel 

framework; 

new perspective 

Revised 

perspective; 

alternative 
view 

Conceptual 

framework; 

structural 
framework; 

propositional 

inventory 

Review paper Typological/taxonomic 

framework; classification 

scheme 

Integrative 

framework 

Position paper Critique/rejoinder/commentary 

Evaluative 
criteria based 

on execution 

Make us aware 
of what we 

have been 

missing and 
why it is 

important; 

reveal what 
new questions 

can be 

addressed from 
identifying the 

entity.  

Identify why 
revision is 

necessary; 

reveal the 
advantages of 

the revised 

view and what 
novel insights 

it generates; 

maintain 
parsimony.  

Describe what 
the entity is, why 

it should be 

studied, and how 
it works (e.g. its 

antecedents 

processes 
moderating 

factors); provide 

a roadmap for 
future research. 

Circumscribe what 
falls within and 

outside the scope of 

the summary; 
develop an 

organising 

framework; 
comprehensive in 

article inclusion; 

provide clear, 
accurate, and 

relevant 

conclusions; 
simplify through 

reduction; develop 

research priorities.  

Indicate how entities are 
different and why 

differentiation matters; 

indicate what novel 
insights can be gleaned or 

what findings can be 

reconciled from 
differentiation. 

Accommodate 
extent knowledge; 

explain puzzling or 

inconsistent 
findings; reveal 

novel insights; 

create parsimony.  

Clearly state the 
issue and one’s 

perspective on 

that issue; state 
premises and 

assumptions; 

provide credible 
and unambiguous 

evidence; draw 

conclusions that 
support 

advocated view; 

avoid fallacious 
reasoning errors. 

Clearly state the issue and one’s 
perspective on that issue; state 

premises and assumptions; 

[provide credible and unambiguous 
evidence; draw conclusions that 

are consistent with the refuted 

view; avoid fallacious reasoning 
errors.  
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General 

Conceptual  

Goal 
 

Envisioning Explicating Relating Debating 

Specific 
Conceptual 

Goal 

Identifying Revising Delineating Summarising Differentiating Integrating Advocating Refuting 

Evaluative 

criteria based 
on 

interestingness, 

suggest that… 

What is unseen 

is seen; what is 
unobservable is 

observable; 

what is 
unknown is 

known; what 

does not matter, 
matters a great 

deal. 

What is seen, 

known, 
observable, or 

known can be 

seen 
differently. 

What is simple is 

complex; what is 
micro is macro; 

what is unrelated 

is related; what is 
holistic is 

particularistic.  

What is complex is 

simple; what is 
macro is micro; 

what is unrelated is 

related; what is 
particularistic is 

holistic.  

What is similar is 

different; what 
is inseparable, is 

separable; what 

is organized is 
disorganized; 

what is one dimensional is 

multidimensional; what is 
homogeneous 

is heterogeneous.  

What is different 

is similar; what 
is separable is 

inseparable 

what is disorganized 
is organized; what is 

multidimensional is 

one dimensional; 
what is 

heterogeneous is 

homogeneous 

What is false is 

true; what is 
unacceptable is 

acceptable; 

what is wrong is 
right; what is 

inappropriate is 

appropriate.  

What is true is 

false; what is 
acceptable is 

unacceptable; 

what is right is 
wrong; what is 

appropriate is 

inappropriate 

Similarities in 
thinking skills 

and facilitating 

tools 

Divergent thinking: facilitated by 
search for metaphors; questioning 

assumptions, look for hidden 

events and outliers, engage in 
introspection 

Logical reasoning: facilitated by 
mapping 

Comparative reasoning: facilitated 
by Venn diagrams and comparison matrices 

  

Differences in 

thinking skills 
and facilitating 

tools 

Beginner’s 

mind: 
facilitated 

through “taking 

a hike,” 
immersion in 

other 

people’s views 

Expert’s mind 

and a 
beginner’s 

mind: 

facilitated by 
finding 

anomalies, 

questioning 
assumptions, 

heuristic 

references 

Deductive 

reasoning: 
facilitated by 

theories in use 

Inductive 

reasoning: 
facilitated by 

outlines 

Analytical 

reasoning: 
facilitated by 

analogies and 

metaphors 

Analogical 

resoning 
facilitated by 

analogies and 

metaphors 

Syllogistic reasoning: facilitated by 

argument diagrams, argument 
schemes, and awareness of persuasion tactics 

Note. Reprinted from “A framework for conceptual contributions in marketing” by D. J. MacInnis, 2011, Journal of Marketing, 4(75), 136-154.  
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3.2.4 Study Three: Audience Research 

Informed by the newly developed TITE theory application process, Study Three 

employed a cross-sectional survey research design in an endeavour to empirically validate the 

COM-B model (Michie et al., 2011b) across two different, but related, behavioural contexts. 

Study 3a focused on understanding young adult’s physical activity behaviour and Study 3b 

focused on healthy eating behaviours. For several reasons, a survey research design was 

deemed most appropriate for answering the questions posed in Study Three (see Section 2.4)  

First, survey research provides a structured approach to quantitative data collection 

and analysis which enables the methods and procedures used to be visible and accessible to 

others, thereby permitting an assessment of scientific rigour (Robson, 2011; Zikmund, 

D'Alessandro, Winzar, Lowe, & Babin, 2017). Second, survey research is adaptable to a wide 

range of contexts in which generalisable information may be obtained from broad populations 

(Robson, 2011). Third, survey research facilitates an understanding of the latent factors (e.g. 

knowledge, attitudes, and beliefs) underlying certain behaviour(s) among specific populations 

(Basil, 2016). Fourth, surveys can include multiple response formats including both open and 

closed-ended questions; and they can be administered in a wide variety of ways permitting 

access to sensitive information among hard-to-reach groups (Basil, 2016; Robson, 2011). 

Online surveys, in particular, offer a cost-effective and efficient means of information 

retrieval from a large sample of the population, with the capacity to standardise data to 

facilitate statistical analysis and subsequent inferences (Robson, 2011). Importantly, online 

surveys can support respondent anonymity and encourage forthrightness when sensitive areas 

such as weight management are involved (Robson, 2011; Zikmund et al., 2017). Finally, 

survey research is a widely used and accepted method of data collection among the social 

sciences (de Vaus, 2014; Robson, 2011; Zikmund et al., 2017), including social marketing 

(Basil, 2016). Thus, evidence-based guidance is available to support survey design, minimise 

biases, and enhance data quality (Kelley, Clark, Brown, & Sitzia, 2003).  

For Study Three, two cross-sectional surveys were developed and administered online 

using LimeSurvey. The target population was young Australian adults aged 18-35 years. This 

target population was chosen as the most rapid weight gain in the life course has been 

observed during the early twenties to mid-thirties (Flegal et al., 2016; Zheng et al., 2017). To 

recruit eligible participants, Study Three employed a combination of non-probability 

sampling techniques including convenience, purposive, and snowball sampling. Convenience 

sampling involves drawing samples that are both easily accessible and willing to participate 
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in a study (Teddlie & Yu, 2007). University students are largely representative of the target 

population (Edwards & van der Brugge, 2012). Thus, two convenience samples (Study 3a 

and 3b) were drawn from six large Australian universities via staff and student broadcast 

emails. Purposive sampling involves recruiting or selecting participants based on a specific 

purpose (Tashakkori & Teddlie, 2010). Purposive sampling involved clearly specifying 

participant eligibility criteria on the survey landing page and manually screening out 

participants who did not meet these criteria. Snowball sampling involves encouraging initial 

respondents (known as the “source” or “seed”) who have the desired characteristics to share 

invites with their personal social networks to recruit similar participants in a multistage 

process (Baltar & Brunet, 2012). After the initial source helps recruit respondents, the 

respondents then recruit others themselves, effectively rolling the figurative snowball down 

the hill (Baltar & Brunet, 2012; Sadler, Lee, Lim, & Fullerton, 2010). Snowball sampling was 

initiated by encouraging initial respondents to share the survey link via their social media 

networks. The combined use of multiple sampling techniques was expected to increase 

response rates (Barlett, Kotrlik, & Higgins, 2001). In addition, a prize draw was used to 

incentivise participation. Respondents who completed the survey were given the option to 

enter a random draw to win one of 10 $50 gift vouchers. Monetary incentives have been 

shown to increase survey response across all modalities, including online surveys, and in 

cross-sectional and panel studies (Cho, Johnson, & VanGeest, 2013; Singer & Ye, 2013). 

Following guidance outlined in the first two steps of the TITE process, measures of 

behavioural determinants for Study Three were informed by the TDF (Cane et al., 2012) and 

were mapped onto COM-B model constructs. Acknowledging the potential for bias to impact 

survey research data quality (see Table 7), a variety of techniques were used in the design of 

Study Three’s surveys to limit the likelihood of several biases. There are various ways to 

control or minimise bias in survey research (Podsakoff, MacKenzie, Lee, & Podsakoff, 

2003). Several procedural techniques were employed in Study Three’s survey designs 

including obtaining pre-validated measures of the predictor and criterion variables from 

different sources; assuring respondents that their responses would be anonymous and that 

there are no right or wrong answers; and improving scale items. Specifically, scale items 

were carefully constructed ensuring ambiguous or unfamiliar terms were defined; vague 

concepts were avoided or examples were provided when such concepts were pertinent; 

questions were kept simple, specific, and concise; double-barrelled questions were avoided; 

and questions relating to more than one possibility were decomposed into simpler, more 
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focused questions; and complicated syntax was avoided. In addition, different response 

formats and anchors were used. Furthermore, stringent data collection and systematic 

reporting procedures, including pilot testing among experts, were employed (Basil, 2016; 

Podsakoff et al., 2003; Zikmund, 2011).  

Table 7 Limitations of Survey Research 

Limitation Description Error/Bias 

Reliance on researcher 

proficiency in survey 

design. 

The method in which questions are constructed directly affects 

the type and accuracy of responses received (Brace, 2008; 

Bradburn, Wansink, & Sudman, 2004; Podsakoff et al., 2003). 

Non-random: 

common method 

bias. 

Reliance on 

respondent aptitude. 

Quality of data depends on respondents’ aptitudes such as their 

memory, knowledge, experience, motivation, personality, and 

mood (Robson, 2011). 

Non-random: 

response bias. 

Ways in which the 

questions themselves 

are answered. 

Bias from the ways in which the questions themselves are 

answered (Podsakoff et al., 2003; Sax, Gilmartin, & Bryant, 

2003). For example, respondents may answer in a socially 

desirable way (social desirability bias), repeatedly endorse 

items regardless of content (acquiescence bias), use (extremity 

bias) or avoid extremes (central tendency bias), and/or 

exaggerate their answers (over-claiming). 

Non-random: 

response bias. 

Low response rates. Non-response bias results when respondents who complete the 

survey differ from those who did not respond (Sax et al., 2003). 

Non-random: 

non-response 

bias (total and 

item). 

Self-selection. Self-selection bias refers to the tendency among some 

individuals to respond to an invitation to participate in a survey 

due to their interest in the research area, while others ignore it 

(Zikmund et al., 2017). 

Non-random: 

self-selection 

(systematic) 

bias. 

Misrepresentation. Respondents may misrepresent their age, gender, level of 

education, and a host of other variables (Robson, 2011). 

Non-random: 

response bias. 

Nature of surveys. The pre-determined structured nature of surveys prevents 

probing and follow-up (Basil, 2016). 

Non-random: 

method bias. 

Data cleaning, assumption checking, reliability, and validity testing were all 

performed in SPSS v25. Exploratory factor analyses were performed in SPSS to uncover the 

underlying structure of the measures selected to capture the latent constructs delineated in the 

COM-B model. Confirmatory factor analyses, measurement models, and structural equation 

models (SEM) were all conducted using AMOS v25. Anderson and Gerbing’s (1988) two-

step approach to SEM was followed. SEM was the analysis technique of choice given the 

significant advantages the approach holds over first-generation multivariate techniques. SEM 

is capable of one simultaneous analysis of multiple interdependent relationships (Byrne, 

2013; Hair, 2010), referred to as an integrative function by Bagozzi and Yi (2012). Other 

multivariate techniques do not enable inferential analysis and are predominantly descriptive 

by nature; and thus, hypothesis testing is difficult (Byrne, 2013). SEM enables researchers to 

be more precise in their specification of hypotheses and operationalisation of constructs, 
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including the estimation of error variance (random and measurement error); whereas, 

traditional multivariate techniques are incapable of assessing or correcting for measurement 

error (Bagozzi & Yi, 2012; Byrne, 2013; Hair, 2010; Raykov & Marcoulides, 2000). 

Systematic and measurement error can be represented, therefore, hypothesised relations are 

eliminated from associated bias and error in statistical inferences may be avoided (Bagozzi & 

Yi, 2012). Moreover, traditional multivariate techniques are based on observed measurements 

only; SEM allows both unobserved (latent) and observed variables to be examined (Byrne, 

2013; Hair, 2010). Finally, there are no widely and easily applied alternative methods of 

modelling multivariate relations, or for estimating direct or indirect effects (Bagozzi & Yi, 

2012; Byrne, 2013). All of these features differentiate SEM from first-generation approaches 

to multivariate analysis. A detailed description of the methodology employed in Study Three 

including sampling, measures, and data analysis are provided in Chapter 6.  

3.3 Ethical Considerations 

All research reported in this thesis was conducted in accordance with the National 

Statement on Ethical Conduct in Human Research. Ethical clearance for the relevant research 

(Study Three) was granted by Griffith University’s Human Research Ethics Committee in 

May 2017 (GU Ref No: 2017/308). A copy of the ethical clearance obtained can be found in 

Appendix A. Participation in the audience research study was voluntary and respondents 

could withdraw from the survey at any point. At the beginning of the survey, participants 

were informed about the aims and purpose of the study, nature of participation, and any 

potential risks involved in participation. A link to the study’s information sheet was available 

and participants were encouraged to contact the research team if they had any questions or 

concerns regarding participation. The privacy and confidentiality of participants was 

safeguarded at all times. Data were de-identified immediately following collection and 

participants are not identifiable in any publication or reporting of study findings. De-

identified data has been stored electronically with authorised access only. Study One and 

Two did not involve collecting human data; therefore, ethical clearance was not required.  
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3.4 Conclusion 

Chapter Three has explained the research paradigm adopted in this thesis and outlined 

the three-study sequential mixed-methods research program completed. The chapter began 

with a discussion of the philosophical foundations underpinning the research program, 

including a justification for the pragmatic philosophical perspective adopted. Next, an 

overview of the research design comprising three sequential mixed-method studies was 

presented, with further details on methodology provided in the relevant chapters of this thesis 

(Chapter Four: Systematic Review; Chapter Five: Conceptual Paper; and Chapter Six: 

Audience Research). Lastly, ethical considerations of the research were discussed.  

  



71 

4. Chapter Four (Study 1): Systematic Review 
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4.1 Abstract 

This review assesses the extent of reported theory use in electronic health weight 

management interventions targeting young adults aged 18–35 years. Twenty-four eligible 

studies were identified. Two independent reviewers extracted data and coded for theory use 

using the Theory Coding Scheme. Overall, the mean total use of theory score was 6/23 (SD = 

5; Min. = 0, Max. = 17); 17 studies were classified as having weak application of theory, five 

as moderate, and two as strong. The majority (N = 18) of studies mentioned theory, however, 

most (N = 14) did not report how intervention techniques related to theoretical base. No study 

used theory to select intervention recipients and only four used theory to tailor intervention 

techniques to recipients. Limited studies reported theory testing (N = 6) and no study used 

intervention results to build and/or refine theory. Results indicate that weight-related 

outcomes may be enhanced when at least one or more theoretical constructs are explicitly 

linked to an intervention technique and when theoretical constructs are included in 

evaluations. Increases in theory application and reporting are needed to assist the scientific 

research community in systematically identifying which theories work, for whom, how, why, 

and when; thereby delivering an advanced understanding of how best to apply theory to 

enhance intervention outcomes. 

Keywords: behaviour change; electronic health; theory; weight management; young adults 
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4.2 Introduction 

Worldwide, the prevalence of overweight and obesity has been exponentially 

increasing since 1975 (NCD Risk Factor Collaboration, 2016). In 2016, more than 1.9 billion 

adults were overweight or obese, and of these, over 650 million were obese (NCD Risk 

Factor Collaboration, 2016). Alarmingly, experts have warned that obesity is far more 

common than the NCD Risk Factor Collaboration (2016) study suggests, owing to the 

conservative nature of body mass index (BMI) based estimates (Reilly, El-Hamdouchi, 

Diouf, Monyeki, & Somda, 2018). As a result of the established health risks of excess weight 

(Ng et al., 2014) and substantial increases in prevalence (NCD Risk Factor Collaboration, 

2016), overweight and obesity have become a major public health challenge (Dobbs et al., 

2014); and rates of overweight and obesity highlight that overweight is the new normal. The 

causes, prevention, and management of overweight and obesity are complex (Swinburn et al., 

2011); and include a myriad of social, cultural and environmental factors, industry practices 

and public policies, personal attitudes and behaviours, and human biology (McGlashan et al., 

2018). Targeting high-risk groups with prevention interventions forms a fundamental 

component of the comprehensive programme of action required (WHO, 2011). 

Young adults are particularly vulnerable with the most rapid weight gain in the life-

course observed during the early twenties to mid-thirties (Flegal, Kruszon-Moran, Carroll, 

Fryar, & Ogden, 2016; Zheng et al., 2017). Population trends in adults indicate that obesity 

develops as a result of gradual weight gain during early adulthood (McTigue, Garrett, & 

Popkin, 2002), with most obese individuals becoming so before the age of 35 (Sheehan, 

DuBrava, DeChello, & Fang, 2003). Moreover, incident obesity at a younger age carries an 

increased risk of chronic disease and mortality in later adult life (Adams et al., 2014; de 

Mutsert, Sun, Willett, Hu, & van Dam, 2014; Zheng et al., 2017). Therefore, interventions 

aimed at promoting effective weight management have the potential to prevent the early 

onset of obesity and associated chronic disease in young adults (Spring et al., 2014). 

4.2.1 The Potential of Electronic Health to Deliver Prevention Strategies 

Despite the recognised importance of prevention measures (Dobbs et al., 2014), 

recruiting and engaging young adults in weight management interventions has proven to be a 

particularly difficult task (Partridge, Balestracci, et al., 2015). Given the current generation of 

young adults are among the highest users of digital technologies such as social media, mobile 

phones, and wireless information sharing platforms (Lenhart, Purcell, Smith, & Zickuhr, 
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2010), an electronic health (eHealth) based approach offers considerable potential for 

engaging large numbers of young adults in weight management. Known as the ‘digital 

natives,’ Generation Y actively contributes, shares, searches for, and consumes content online 

(Bolton et al., 2013). eHealth refers to the use of information communication technologies 

(ICTs) to deliver, or support the delivery of, health services (WHO, 2018). eHealth 

interventions typically ascend from behaviour change interventions which have been 

operationalised and transformed for delivery via an Internet-enabled device (Michie, Yardley, 

West, Patrick, & Greaves, 2017). The popularity, mobility, and capability of modern ICTs 

enables the delivery of individually-tailored, context-specific behaviour change interventions, 

with time-unlimited feedback, coaching, and support (Free et al., 2013; Vandelanotte et al., 

2016). Although, it should be noted that not all eHealth-based interventions are adaptive, with 

varying levels of technological sophistication (Riley, Serrano, Nilsen, & Atienza, 2015). 

4.2.2 Previous Research 

Previous reviews (Hebden, Chey, & Allman-Farinelli, 2012; Hutchesson, Hulst, & 

Collins, 2013; Laska, Pelletier, Larson, & Story, 2012; Oosterveen, Tzelepis, Ashton, & 

Hutchesson, 2017; Partridge, Juan, McGeechan, Bauman, & Allman-Farinelli, 2015; 

Poobalan, Aucott, Precious, Crombie, & Smith, 2010) of obesity lifestyle prevention 

interventions (in-person and technology-supported) targeting young adults point to limited 

effectiveness. Limitations identified within these reviews include: small sample sizes 

(Hebden et al., 2012; Poobalan et al., 2010); differences in participant characteristics (Hebden 

et al., 2012) including gender bias (Poobalan et al., 2010); varied intervention durations 

(Hebden et al., 2012; Poobalan et al., 2010); risk of bias or low methodological quality 

(Hutchesson et al., 2013; Partridge, Juan, et al., 2015); and large heterogeneity across 

intervention design and outcomes (Hebden et al., 2012; Laska et al., 2012; Oosterveen et al., 

2017; Poobalan et al., 2010). These reviews focused primarily on pooling primary outcome 

results to obtain one overall estimate of effectiveness. Currently, our knowledge of the extent 

that theory is reported and applied in eHealth weight management interventions targeting 

young adults is limited. 

4.2.3 Review Rationale and Aim  

To better understand how interventions are (or are not) achieving the desired 

outcomes it is necessary to unpack the ‘black box’ (Tate et al., 2016). Theory is a critical 

aspect of being able to deconstruct interventions and theory can identify the underlying 

mechanisms of action – that is, the mediators and moderators of change (Davis, Campbell, 
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Hildon, Hobbs, & Michie, 2015; Tate et al., 2016). Theory provides a framework within 

which to identify appropriate intervention targets (i.e., theoretical predictors of behaviour) 

and component behaviour change techniques (BCTs) (Hardeman et al., 2005; Michie & 

Abraham, 2004; Michie & Prestwich, 2010; Michie, Johnston, Francis, Hardeman, & Eccles, 

2008; Michie, Carey, et al., 2017); enables hypothesis testing and accumulation of evidence 

(Michie et al., 2008; Rothman, 2004, 2009); informs the refinement and/or tailoring of theory 

and component BCTs to enhance intervention efficiency (Michie & Abraham, 2004; 

Rothman, 2004, 2009); and facilitates the advancement of the cumulative knowledge base 

(Michie & Prestwich, 2010). 

Some researchers suggest that behaviour change interventions may be enhanced by 

applying theory (Craig et al., 2008; Davis et al., 2015; Glanz & Bishop, 2010). Several 

reviews indicate that using theory as a basis for developing interventions generates larger 

effects than interventions which do not use theory at all (Avery, Donovan, Horwood, & Lane, 

2013; Bluethmann, Bartholomew, Murphy, & Vernon, 2017; Protogerou & Johnson, 2014; 

Taylor, Conner, & Lawton, 2012; Webb, Joseph, Yardley, & Michie, 2010). There are, 

however, other reviews that provide equivocal or inconsistent support (Ayling, Brierley, 

Johnson, Heller, & Eiser, 2015; Bhattarai et al., 2013; Black, Mullan, & Sharpe, 2016; 

Dalgetty, Miller, & Dombrowski, 2019; Diep, Chen, Davies, Baranowski, & Baranowski, 

2014; Lara et al., 2014; McEwan et al., 2019; Prestwich et al., 2014); some even suggest 

theory-based interventions are less effective than interventions that do not apply theory at all 

(Gardner, Wardle, Poston, & Croker, 2011; Mehtälä, Sääkslahti, Inkinen, & Poskiparta, 2014; 

Portnoy, Ferrer, Bergman, & Klein, 2014). 

Scholars have provided several explanations for this mixed picture including: limited 

and/or poor use of theory; inappropriate selection of theory and/or combining multiple 

theories with no conceptual justification; poor reporting of theory use; and confounds 

(Prestwich, Webb, & Conner, 2015). Reviewers often deem an intervention as ‘theory-based’ 

if the authors simply mention a theory in relation to the intervention, with little consideration 

given to exactly how theory has informed the intervention (Michie & Prestwich, 2010). Given 

very few authors explicitly explain how theory is applied in sufficient detail (Michie & 

Prestwich, 2010; Painter, Borba, Hynes, Mays, & Glanz, 2008), discussions regarding the 

potential role of theory in enhancing intervention effectiveness may be premature. 
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eHealth interventions aim to change behaviours (e.g., sleep, eating, physical activity, 

alcohol use and more) linked to an outcome (e.g., weight management) by using information 

(data) about a person and their environment to adapt and tailor the delivery of intervention 

content to the changing needs of the individual and their environment (Hekler et al., 2016a). 

Theories are key to effectively organising this information (data) in a meaningful way that 

accounts for what is known about the causal mechanisms and moderators of behaviour and 

behavioural change within the individual context (Hekler et al., 2016b). eHealth interventions 

offer a basis for the development of precise theories that take into account variations over 

time in individual characteristics and contexts (Hekler et al., 2016a). For example, just-in-

time adaptive interventions (JITAI) quickly collect and compute data on an individual’s 

current state, situational context, and prior intervention experiences to deliver the most 

appropriate intervention at the most optimal time (Intille, Kukla, Farzanfar, & Bakr, 2003; 

Riley et al., 2011). While further research is needed to establish exactly how current 

behaviour and behavioural change theories can be applied and used to evaluate such dynamic 

types of interventions (Riley et al., 2011), theoretical underpinnings remain critical for 

understanding the complexity of real-world behaviour and behavioural change (Hekler et al., 

2016b; Michie, Yardley, West, Patrick & Greaves, 2017). 

This review evaluates the extent that theory use is reported in eHealth weight 

management interventions targeting young adults using a previously validated Theory Coding 

Scheme (TCS) (Michie & Prestwich, 2010). The TCS is used to assess the reported use of 

theory in intervention design, implementation, and evaluation (Michie & Prestwich, 2010). 

The TCS was developed to inform evidence syntheses and has been applied previously 

(Black et al., 2016; Garnett et al., 2018; Prestwich et al., 2014; Webb et al., 2010). The four 

research questions underpinning the review were: 

RQ1: Which theories are mentioned? 

RQ2: How is theory applied in the design and implementation of the intervention? 

RQ3: Is theory measured and tested in the evaluation of the intervention? 

RQ4: Are intervention results used to further develop and/or refine theory to better 

inform the design of future interventions? 
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4.3 Methods 

Studies used in this comprehensive assessment of reported theory use were identified 

through a systematic search strategy and review that are reported in detail elsewhere 

(Willmott, Pang, Rundle-Thiele, & Badejo, 2019). The aim of the previously published 

review was to locate and synthesise the evidence on eHealth weight management 

interventions targeting young adults, with a particular focus on eHealth intervention 

components and outcomes. The systematic search strategy and review were conducted in 

accordance with the Preferred Reporting Items for Systematic Reviews and Meta-analyses 

(PRISMA) guidelines (Liberati et al., 2009) and the completed PRISMA checklist is 

available as supplementary material (see Willmott et al., 2019). The present study assesses 

the extent of reported theory use in eHealth weight management interventions targeting 

young adults using the TCS (Michie & Prestwich, 2010) and examines how theory may be 

applied to enhance weight-related outcomes in interventions. 

4.3.1 Information Sources and Search Strategy 

The systematic literature search was completed in September 2018 and executed 

across 14 electronic databases (reported in Willmott et al., 2019). The reference lists of all 

included papers and pertinent systematic reviews (Hebden et al., 2012; Oosterveen et al., 

2017; Partridge, Juan, et al., 2015) were hand searched to identify additional studies for 

inclusion and Google Scholar was used to screen papers citing included studies. 

4.3.2 Study Selection 

All retrieved records were downloaded to EndNote Version X8, duplicates were 

removed, and the remaining studies were assessed for eligibility by two independent 

reviewers. The results were categorised by title and abstract into (i) papers appearing to meet 

study selection criteria; (ii) papers that should be retrieved for further examination; and (iii) 

excluded papers (see Figure 1). In cases where there were several publications from the same 

cohort, the study with the longest follow-up was selected; if the follow-up was equivalent, the 

most recent study was selected. The full text of potentially relevant papers was then obtained 

and assessed for eligibility by two independent reviewers. At all stages, any discrepancies 

were discussed and resolved by consensus. 

4.3.3 Eligibility and Inclusion Criteria  

To be eligible for this review, studies had to be (i) published in the English language; 

(ii) peer-reviewed; (iii) report evaluations of eHealth weight management interventions 
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targeting young adults (aged 18–35 years old), including randomised controlled trials 

(RCTs), controlled clinical trials (CCTs), and cohort studies (pretest-posttest and post-test 

only); (iv) include participants who were healthy and free of acute illness or chronic disease, 

and not pregnant; and (v) report a measure of weight pre- and post-intervention. 

In the present review, eHealth referred to behaviour change interventions which were 

operationalised and transformed for delivery via ICTs including computers, tablets, mobiles, 

smartphones, wearable and non-wearable tracking devices, and digital games. To be eligible, 

eHealth had to form the primary means of intervention delivery in at least one treatment arm 

in the prevention-focused study. The technology could be used as both a tool to enable a 

process, function or service, or as the embodiment of eHealth itself (Oh, Rizo, Enkin, & 

Jadad, 2005). For the purposes of the present review, weight management was defined as the 

prevention of weight gain via the maintenance of a healthy body weight and/or the reversal of 

small gains in order to maintain a healthy body weight (Gill, King, & Webb, 2005). Studies 

which evaluated weight loss and/or weight loss maintenance interventions among the obese 

(mean BMI > 30 kg/m2) were excluded as weight gain prevention (i.e., management) was the 

focus of this study and participants who have lost significant amounts of weight do not 

represent the general young adult population (AIHW, 2017). 

The published literature indicates that approaches to weight gain prevention differ 

from those aiming to treat individuals who are already obese (Nguyen & Lau, 2012). The 

prevention of weight gain relies on the behavioural modification of diet and activity patterns 

(WHO, 2011). The treatment of obesity (via weight loss) after it has fully developed is much 

more complex. Although weight loss can also be achieved through dietary restriction and/or 

increased physical activity, such conservative approaches have demonstrated limited 

effectiveness among the obese (de Zwaan, 2012), with the overwhelming majority of people 

regaining the weight lost over the long-term (Dombrowski, Knittle, Avenell, Araujo-Soares, 

& Sniehotta, 2014; Fildes et al., 2015; Sumithran & Proietto, 2013). The physiological 

adaptions experienced during weight loss are thought to be responsible for weight regain 

(Sumithran & Proietto, 2013). As a result, conservative approaches promoting healthy eating 

and regular physical activity are unlikely to impact the weight status of overweight and obese 

individuals in the long term (Proietto, 2011). Therefore, adjunctive measures are sought such 

as pharmacotherapy and bariatric surgery (Nguyen & Lau, 2012). Currently, there are no non-

surgical treatments available with demonstrated long-term safety and efficacy to circumvent 

physiological changes and assist weight-reduced people with obesity who are unable to 
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maintain weight loss (Sumithran & Proietto, 2013). Obesity is associated with significantly 

increased morbidity and mortality risk, which rises with increasing BMI, and further 

complicates treatment. A BMI > 35 kg/m2 with obesity-associated co-morbidities is a 

traditional indication for bariatric surgery (the most effective method for weight loss), 

particularly when attempts at conservative treatment have failed (de Zwaan, 2012). 

Conservative approaches are rarely successful among the obese and surgical weight loss 

options are currently the only weight loss methods with medium- and long-term success (de 

Zwaan, 2012). The extremely high somatic and mental comorbidity, and the significantly 

increased mortality in the morbidly obese, necessitate effective methods to reduce weight and 

rule out conservative approaches (de Zwaan, 2012). Given secondary prevention is extremely 

difficult to achieve, a primary prevention focus among children and young adults is required 

(Proietto, 2011; Spring et al., 2014; Zheng et al., 2017). 

In the present review, the age range of 18–35 years was selected based on the protocol 

included in the National Heart, Lung, and Blood Institute’s Early Adult Reduction of Weight 

through Lifestyle (EARLY) intervention trials (Loria, Arteaga, Belle, Signore, & Riley, 

2011). Weight gain is most rapid during these years (Flegal et al., 2016; Zheng et al., 2017) 

and increasing BMI in young adulthood increases the risk of developing metabolic syndrome 

over the subsequent 15 years almost 20-fold (Lloyd-Jones et al., 2007). 

Studies were excluded on the basis of the following criteria: (i) not peer-reviewed; (ii) 

not published in the English language; (iii) not related to eHealth and weight management; 

(iv) not an intervention evaluation; (v) inclusion of participants who had a mean BMI > 30 

kg/m2, a chronic or acute illness, self-disclosed mental illness, or were pregnant; (vi) did not 

report a measure of weight pre- and post-intervention; or (vii) did not specifically target 

young adults (aged 18–35 years). Studies that did not report an age range, the mean age of the 

sample, or the percentage of the sample who were within a given age range, were also 

excluded (see Figure 1). 

4.3.4 Data Collection Process 

A PRISMA-informed data extraction spreadsheet was developed for abstracting study 

characteristics in Excel. Data included: study details (author, year of publication, and 

country); study design; theory use; participants (sample size, characteristics, setting, 

retention, and blinding); intervention and comparator details; duration; data collection 
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methods, measures, and outcomes; and conclusions. Summary tables were thoroughly and 

independently reviewed by all authors for accuracy and relevance. 

4.3.5 Extent of Theory Use 

Extent of theory use was assessed using the 19-item TCS (Michie & Prestwich, 2010). 

The scheme assesses: (i) mentioning/referencing of theory; (ii) application of theory; (iii) 

measurement and testing of theory; and (iv) building and refining theory. For the purposes of 

the present review, Items 14 and 16 of the TCS were not assessed. Item 14 relates to 

randomisation and is not directly relevant to theory use; and Item 16 was considered 

superfluous to Item 15. The remaining 17 items were coded and used in the analysis reported 

in this review (see Supporting Information Table S1 for TCS item descriptions). 

The TCS is a comprehensive tool that can be applied by researchers to identify the 

extent that theory is reported in behaviour change interventions (Michie & Prestwich, 2010). 

The TCS was the chosen method of theory assessment for this review as it provides a 

‘detailed, objective, and reliable method’ for assessing the extent to which behavioural 

interventions are reporting theory use in behavioural intervention design, implementation, 

and evaluation (Michie & Prestwich, 2010, p. 2). To permit objective assessment, the TCS 

provides a clear description for each item. Specifically, each item requires a ‘yes,’ ‘no,’ or 

‘don’t know’ response and supporting evidence (e.g. page number). Moreover, a glossary of 

terms (e.g., theory, theory-relevant constructs, predictor, and intervention technique) is 

provided to guide assessments of reported theory use. In the present review, two independent 

researchers assessed theory use in included studies to ensure reliability of coding, with a 

high-level of agreement (95%) reached. For any discrepancies, a third independent researcher 

acting as an arbitrator was consulted. Where applicable, development, feasibility, and/or 

protocol papers referenced in the included studies were also assessed to ensure the most 

comprehensive assessment of theory use was obtained. 

Consistent with previous reviews (Garnett et al., 2018), an overall use of theory score 

was calculated as a sum of the total, with a maximum possible score of 23 (17 primary items 

plus six subitems). To ensure the representativeness of the composite scores, any item coded 

as present for detailing ‘all’ (Items 7, 10, 13a and 13c) was also coded as present for the 

equivalent item detailing ‘at least one’ (Items 8, 11, 13b and 3d). Lastly, each study was 

categorised as having weak, moderate, or strong levels of theory use based on total TCS 

scores (weak = 0–7; moderate = 8–15; and strong = 16–23). 
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4.3.6 Data Synthesis 

A narrative approach to data analysis was employed in this review. Narrative 

systematic reviews are useful for exploring the development of particular ideas (e.g., 

theoretical application) and for advancing our knowledge of a particular intervention, 

problem, or field of research (Gurevitch, Koricheva, Nakagawa, & Stewart, 2018). In order 

for systematic reviews to incorporate quantitative meta-analyses to assess the magnitude of 

outcome(s) across relevant primary studies, and to analyse the sources of variation among 

study outcomes, sufficient and appropriate quantitative data is needed from the studies that 

are being summarised (Gurevitch et al., 2018). Meta-regression requires a sufficient level of 

power to reliably detect effect size. Specifically, research indicates that more than 200 studies 

are required for 80% power to detect modest associations in meta-regressions (Hempel et al., 

2013). With only 24 eligible studies retrieved from our systematic search, any meta-

regressions would have insufficient power to reliably detect modest associations. 

Furthermore, considerable heterogeneity (clinical and methodological) across study designs, 

behaviours, and outcomes measured was evident. For example, the behavioural focus of the 

24 included studies varied across nine different combinations: three focused on self-weighing, 

one focused on diet only, three focused on PA only, 10 focused on diet and PA, two focused 

on diet, PA, responsible drinking, and not smoking, one focused on diet, PA, and stress, two 

focused on diet, PA, and self-weighing, one focused on diet, PA, sleep and stress, and one 

focused on stress, nutrition, alcohol, and physical activity. In such cases, it is considered 

more appropriate to undertake a narrative systematic review as opposed to a meta-analysis 

(Liberati et al., 2009). Moreover, a large proportion of studies in this review did not 

rigorously apply theory. Specifically, 17 studies reported weak levels of theory use, five 

moderate, and two strong. Consequently, any meta-analytic comparisons between theory use 

and intervention effectiveness are premature. As such, this review focuses on describing the 

extent of reported theory use in included studies. This study aims to illuminate the need to 

increase levels of theory reporting and/or application to ensure the scientific research 

community can progress current knowledge of how best to apply theory to enhance 

intervention outcomes by systematically identifying which theories work, for whom, how, 

why, and when. 
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4.4 Results 

Overall, 3280 records were retrieved from the initial search and following the removal 

of duplicates, 1301 records were assessed for eligibility via title and abstract. Following the 

application of exclusion criteria, 1237 records were excluded. Eleven additional records were 

identified from other sources, resulting in a total of 75 full-text articles retained and assessed 

for eligibility. Of these, twenty-four studies met the criteria for inclusion (refer to Figure 1). 

Figure 1.  

PRISMA flowchart of review process 
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4.4.1 Study Characteristics 

Table 1 provides a summary of individual study characteristics for the 24 included 

studies. Further detail on intervention (eHealth) components and outcomes is reported 

elsewhere (Willmott et al., 2019). The exclusive focus of this paper is on describing the 

extent of reported theory use in included studies. In terms of behavioural focus, 10 studies 

focused on both healthy eating and physical activity, seven focused on multiple behaviours 

(e.g. healthy eating, physical activity, stress management, sleep, etc.), three focused on self-

weighing, three focused on physical activity only, and one focused on healthy eating only 

(refer to Table 1). Overall, 12 out of the 24 studies did not report any significant weight-

related changes compared with control groups, 8 reported positive weight-related outcomes 

(e.g. prevention of weight gain and/or reversal of small gains), and four reported mixed 

effects (see Table 1). 



85 

Table 1  

Summary of individual study characteristics 

Author/Year Country 
Study 

Type 
Sample  Retention Outcome Behavioural focus 

eHealth 

Component(s) 
Duration 

Outcome 

Effect 

EPHPP 

Rating 

TCS 

Rating 

Levitsky et al., 

2006a 

USA CCT N = 32  

 

81%  

 

Weight 

management  

Self-weighing Email 12 wks. + Weak Weak 

Levitsky et al., 

2006b 

USA 

 

CCT 

 

N = 41 78%  Weight 

management  

 

Self-weighing Email 12 wks.  + Weak Weak 

Gow et al., 2010 USA 

 

RCT N = 159 

 

69%a Weight 

management  

 

Diet & PA eLearning website  

Email 

6 wks.  +/- Weak Weak 

Wadsworth & 

Hallam, 2010  

USA 

 

CCT N = 91 

  

78% Weight 

management  

 

PA eLearning website 

Email 

6 wks. NIL Weak Strong 

Dennis et al., 2012 USA 

 

CCT N = 45 

 

87% 

 

Weight 

management  

 

Diet & PA eLearning website 14 wks.  NIL Weak Moderate 

Greene et al., 2012 USA 

 

CCT 

 

N = 1689 

 

67%  Weight 

management  

 

Diet & PA eLearning website 10 wks.  NIL Weak Weak 

LaChausse et al., 

2012 

USA 

 

CCT 

 

N = 320 

 

98% Weight 

management  

 

Diet & PA eLearning website 12 wks.  NIL Weak Weak 

Harvey-Berino et 

al., 2012  

USA 

 

Cohort 

study 

N = 336 

 

98% Weight 

management  

 

Diet & PA eLearning website  

Online 

synchronous chat  

12 wks.  + Weak Weak 

Kattelmann et al., 

2014 

USA 

 

CCT  

 

N = 1639 

 

59%  Weight 

management  

 

Diet, PA & stress eLearning website 

Email 

10 wks.  NIL Weak Moderate 

Muñoz et al., 2014 USA 

 

RCT N = 201 57% Weight 

management  

 

PA Wearable tracking 

device  

Text messages 

16 wks.  NIL Weak Weak 

Hebden et al., 

2014 

 

AUS 

 

RCT N = 51 

 

90%  Weight 

management  

 

Diet & PA Text messages 

Emails 

Smartphone 

application 

Internet forum 

12 wks. NIL Moderate Weak 
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Author/Year Country 
Study 

Type 
Sample  Retention Outcome Behavioural focus 

eHealth 

Component(s) 
Duration 

Outcome 

Effect 

EPHPP 

Rating 

TCS 

Rating 

Epton et al., 2014 

 

UK 

 

RCT 

 

N = 1445 
 

63% 

 

 

Weight 

management 

Diet, PA, responsible 

drinking & not smoking 

eLearning website 

Smartphone 

application  

12 mo.  NIL Weak Moderate 

Bertz et al., 2015 USA 

 

CCT N = 167 
 

78% 

 

Weight 

management  

 

Self-weighing Email 

Wi-Fi scale 

12 mo.  + Weak Weak 

Cameron et al., 

2015 

 

UK 

 

RCT 

 

N = 2621 

 

42% Weight 

management 

 

Diet, PA, responsible 

drinking & not smoking 

eLearning website 

 

6 mo.  NIL Moderate Moderate 

Nikolaou et al., 

2015 

USA 

 

RCT N = 20975 

 

83%  

 

Weight 

management  

 

Diet & PA eLearning website  

Electronic 

forums/mail 

19 wks.  + Weak Weak 

Allman-Farinelli 

et al., 2016 

 

 

 

 

AUS 

 

CCT 

 

N = 250 

 

81% Weight 

management  

 

 

  

Diet & PA Telephone 

counselling  

Text messages 

Email 

Website 

Smartphone 

applications 

12 wks.  + Moderate Weak 

Schweitzer et al., 

2016  

USA 

 

CCT 

 

N = 148 

 

72% 

 

Weight 

management  

 

Diet & PA eLearning website 

Email 

24 wks.  NIL Weak Weak 

Wing et al., 2016 USA 

 

CCT 

 

N = 599 

 

87% 

 

Weight 

management  

 

Diet, PA & self-weighing Website  

Email 

24 mo.  + Moderate Moderate 

Kerr et al., 2016 AUS 

 

RCT 

 

N = 247 

 

89% Weight 

management  

  

Diet Text messages 6 mo.  +/- Weak Weak 

West et al., 2016 

 

 

USA 

 

CCT N = 58 

 

 

97% 

 

 

Weight 

management  

 

Diet, PA & self-weighing eNewsletter 

SNS  

Wi-Fi scale 

Wearable tracking 

device 

9 wks.  NIL Weak Weak 

Lytle et al., 2017 USA 

 

CCT 

 

N = 441 

 

83% Weight 

management  

 

Diet, PA, sleep & stress eLearning website 

SNS 

24 mo.  NIL Weak Weak 

Ashton et al., 2017  

 

AUS 

 

RCT 

 

N = 50 

 

94% 

 

Weight 

management  

Stress, nutrition, alcohol 

& PA 

Website 3 mo.  + Moderate Weak 
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Author/Year Country 
Study 

Type 
Sample  Retention Outcome Behavioural focus 

eHealth 

Component(s) 
Duration 

Outcome 

Effect 

EPHPP 

Rating 

TCS 

Rating 

   Wearable tracking 

device 

Application  

SNS 

Chung et al., 2017 

 

USA 

 

Cohorte 

 

N = 12  

 

N/G Weight 

management  

 

 

Diet & PA Wearable tracking 

device  

Application 

SNS 

2 mo.  NIL Weak Weak 

Simons et al., 

2018 

Belgium  RCT N = 130 92% Weight 

management 

 

PA Smartphone 

application 

Wearable tracking 

device  

9 wks.  NIL  Moderate Strong 

Table footnotes:  

Weight related outcomes: + = positive effect; - = negative effect; +/- = mixed effect; NIL = no effect. 
aAnalyses of follow-up data were not conducted owing to high attrition (89%). 
eSingle arm intervention – owing to the small sample size, tests of difference between the groups were not examined. 

Cut offs for TCS ratings – weak = 0-7; moderate = 8-15; and strong = 16-23 

Note: further detail on intervention components, outcomes, and methodological quality assessments (EPHPP QA Tool) is reported elsewhere (Willmott et al., 2018). 

Abbreviations: CCT (controlled clinical trial); Effective Public Health Practice Project (EPHPP); PA (physical activity), N/G (not given); RCT (randomised controlled trial); SMS (short 

message service); SNS (Social Network Sites); TCS (Theory Coding Scheme) 
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4.4.2 Extent of Theory Use 

Out of the 24 included studies in this review, the mean total use of theory score was 

6/23 (SD 5; Min. = 0, Max. = 17); 17 studies were classified as having weak application of 

theory, five as moderate, and two as strong. Total use of theory scores suggests studies are 

not rigorously applying theory to intervention design, implementation, and evaluation, and/or 

are failing to explicitly report theory use in sufficient detail. The following section describes 

the results of the comprehensive theory use assessment in terms of (i) mentioning of theory; 

(ii) application of theory; (iii) testing of theory; and lastly (iv) building and refining of theory. 

Table 2 provides a high-level summary of the TCS results. 
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Table 2  

Theory Coding Results  

 Item No.1 

Study 1 2 3 4 5 6 7 8 9 10 11 12a 12b 13a 13b 13c 13d 13e 13f 14 15 16 17 Score 

Levitsky et al., 2006a  – – – – – – – – – – – – – – – – – – – – – – 0 

Levitsky et al., 2006b  – – – – – – – – – – – – – – – – – – – – – – 0 

Gow et al., 2010 ✓  ✓           – – – – – – –  – – 2 

Wadsworth & Hallam, 2010 ✓ ✓ ✓  ✓   ✓ ✓  ✓ ✓ ✓  ✓ ✓ – ✓ ✓ ✓ ✓ ✓  16 

Dennis et al., 2012 ✓  ✓  ✓  ✓ +  ✓ + ✓ ✓  ✓  ✓ ✓ ✓     13 

Greene et al., 2012 ✓    ✓   ✓ ✓  ✓   – – – – – – –  – – 5 

LaChausse et al., 2012  – – – – – – – – – – – – – – – – – – – – – – 0 

Harvey-Berino et al., 2012 ✓  ✓  ✓ ✓  ✓ ✓     – – – – – – –  – – 6 

Kattelmann et al., 2014 ✓  ✓  ✓ ✓  ✓   ✓ ✓ ✓     ✓ ✓ ✓ ✓   12 

Munoz et al., 2014  – – – – – – – – – – – – – – – – – – – – – – 0 

Hebden et al., 2014 ✓ ✓ ✓  ✓   ✓   ✓   – – – – – – –  – – 6 

Epton et al., 2014 ✓ ✓   ✓   ✓   ✓ ✓ ✓     ✓ ✓ ✓
2 ✓   11 

Bertz et al., 2015  – – – – – – – – – – – – – – – – – – – – – – 0 

Cameron et al., 2015 ✓ ✓   ✓   ✓   ✓ ✓ ✓     ✓ ✓ ✓
2 

✓   11 

Nikolaou et al., 2015 ✓    ✓         – – – – – – – ✓ – – 3 

Allman-Farinelli et al., 2016 ✓ ✓   ✓ ✓  ✓ ✓  ✓   – – – – – – –  – – 7 

Schweitzer et al., 2016 ✓    ✓   ✓ ✓  ✓   – – – – – – –  – – 5 

Wing et al., 2016 ✓ ✓ ✓  ✓  ✓ +  ✓ +   – – – – – – –  – – 8 

Kerr et al., 2016 ✓  ✓  ✓   ✓   ✓   – – – – – – –  – – 5 

West et al., 2016 ✓ ✓   ✓   ✓ ✓  ✓   – – – – – – –  – – 6 

Lytle et al., 2017 ✓ ✓   ✓   ✓ ✓  ✓   – – – – – – –  – – 6 

Ashton et al., 2017 ✓    ✓  ✓ + ✓ ✓ +   – – – – – – –  – – 7 

Chung et al., 2017  – – – – – – – – – – – – – – – – – – – – – – 0 

Simons et al., 2018 ✓ ✓   ✓ ✓ ✓ + ✓ ✓ + ✓ ✓ ✓ + ✓ + ✓ ✓     17 

✓ = Yes;  = No; – = unable/inappropriate to score; + = scored ALL for previous item; N/G = none given. 
1Refer to Supporting Information 3 for item descriptions.  
2Intervention had a mixed effect on social cognitive (TPB) variables.  
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Mention of Theory (Items 1-2) 

Most studies (N = 18) mentioned a theory or model (Item 1, Table 2), however, only 

nine studies (Item 2, Table 2) referred to the referenced theory as a predictor of behaviour 

and presented evidence of the relationship between the theoretical constructs in the 

theoretical model cited and the behaviour of interest (see Table 3). Of the studies referencing 

a theory (or theories), Social Cognitive Theory (SCT) was most mentioned (N = 10), 

followed by the Transtheoretical Model (TTM) (N = 6), the Theory of Planned 

Behaviour/Reasoned Action (TRA/TPB) (N = 2), and Self-Determination Theory (SDT) (N = 

2). References were also made to Self-affirmation Theory, Model of Action Phases, Stealth 

Model, Rational Model, Control Theory, the Health Belief Model, Social Learning Theory, 

Social Network Theory (SNT), and Ecological Theory. Table 3 provides a summary of the 

theories mentioned, along with the location and evidence provided for the nine studies 

referring to (or explaining) the chosen theory as a predictor of the target behaviour(s) (Item 2, 

Table 2). 
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Table 3 

Theories mentioned 

Study Theory/Model Mentioned  Location and Evidence 

Levitsky et al., 

2006a 
N/G 

– 

Levitsky et al., 

2006b 
N/G 

– 

Gow et al., 

2010 
Social Cognitive Theory 

N/G 

Wadsworth & 

Hallam, 2010 
Social Cognitive Theory 

p. 61 “[SCT] provides a comprehensive theoretical framework for understanding exercise behaviour as it relates to these 

determinants and can be adapted to a website delivery." 

Dennis et al., 

2012 
Social Cognitive Theory 

N/G 

Greene et al., 

2012 

Social Cognitive Theory; Transtheoretical 

Model 

N/G 

LaChausse et 

al., 2012 
N/G 

– 

Harvey-Berino 

et al., 2012 
Social Cognitive Theory 

N/G 

Kattelmann et 

al., 2014 
Transtheoretical Model 

N/G 

Munoz et al., 

2014 
N/G 

– 

Hebden et al., 

2014 
Transtheoretical Model 

p. 324 “Text messages were tailored to the processes of change identified in the Transtheoretical Model, and moved from 

addressing cognitive to behavioural processes to facilitate movement through stages of change.” 

Epton et al., 

2014 

Self-Affirmation Theory; Theory of 

Planned Behaviour; Model of Action 

Phases 

p. 2 “… included three theory-based techniques to promote health behaviour change… self-affirmation manipulation was 

included to reduce defensive processing of health messages… theory-based (TPB) messages were designed to increase 

motivation to adopt healthy behaviours…and participants were prompted to form implementation intentions to help them to 

translate their intentions to change into behaviour.” 

Bertz et al., 

2015 
N/G 

– 

Cameron et al., 

2015 

Self-affirmation Theory; Theory of Planned 

Behaviour; Model of Action Phases  

p. 2 “… used three theory-based techniques to target the four health behaviours… a self-affirmation manipulation was used 

to reduce defensive processing of health messages… theory-based (TPB) messages were developed to target the key beliefs 

underlying the four health behaviours… implementation intention tasks were included to help translate good intentions into 

healthy behaviour.”  

Nikolaou et al., 

2015 
Stealth Model; Rational Model 

N/G 
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Study Theory/Model Mentioned  Location and Evidence 

Allman-

Farinelli et al., 

2016 

Control Theory; Transtheoretical Model 

[Methods] "Goal setting and review were included in the coaching and modelled on Control Theory with their intake (input 

function) compared with recommended (comparator)…” AND “For each of the 4 key behaviours addressed, a staging 

algorithm based on the Transtheoretical Model was completed as part of the baseline survey by all participants 

[20,25]…Messages were stratified by sex and whether the participant was in pre-contemplation, contemplation, 

preparation, action, or maintenance stages for each of the 4 behaviours.”  

Schweitzer et 

al., 2016 

Health Belief Model; Theory of Reasoned 

Action; Social Cognitive Theory; Social 

Learning Theory; Transtheoretical Model1 

N/G 

Wing et al., 

2016 
Control Theory2 

p. 756 “Both interventions were based on a self-regulation model shown previously to be effective in preventing weight 

regain [15]; both emphasised frequent self-weighing and changes in eating and activity to prevent weight gain.” 

Kerr et al., 

2016 
Self-Determination Theory 

N/G 

West et al., 

2016 
Social Cognitive Theory  

 

Lytle et al., 

2017 

Ecological Theory; Social Cognitive 

Theory; Social Network Theory3 

p. 70 “The CHOICES conceptual model (Fig. 1) is informed by ecological theories of health behaviour, Social Cognitive 

Theory, and Social Network Theory. The model posits that weight-related factors are most proximately influenced by 

mutable behaviours including energy intake, energy expenditure, and other health-related behaviours. These behaviours 

occur within the context of individual factors, the home environment, and the social environment.” 

Ashton et al., 

2017 

Social Cognitive Theory/Self-

Determination Theory 

N/G 

Chung et al., 

2017 
N/G 

– 

Simons et al., 

2018 

Attitude–Social Influence–Self-Efficacy 

Model; Self-Determination Theory 

[Feasibility Paper – Methods] “The content of the app was developed to incorporate an autonomy-supportive 

communication style, based on the Self-Determination Theory. Self-Determination Theory suggests that the content of goals 

(ie, intrinsic vs extrinsic) and the way goal contents are communicated (ie, autonomy-supportive vs controlling) explain 

variance in people’s motivation and performance.” 

N/G = none given 
1Based on a previous intervention (ALIVE) which was grounded in the several theories listed.  
2Authors reportedly adopt Carver and Scheier’s (1982) control theory approach.  
3Based on several theories and formative research the authors created their own conceptual framework 
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Application of Theory (Items 3-11) 

Of those studies mentioning a theory, 50% (N = 9) were reportedly based on a single 

theory (Item 3, Table 2) such as SCT or SDT, while the other 50% (N = 9) were reportedly 

based on a combination of predictors from multiple theories. For example, the CHOICES 

conceptual model was informed by ecological theories of health behaviour, SCT, and SNT. 

No study reported using theory/predictors to select recipients for the intervention (Item 4, 

Table 2). That is, no study screened/selected participants based on achieving a particular 

score/level on a theory-relevant construct/predictor (Michie & Prestwich, 2010). Seventeen 

studies used theoretical predictors to select/develop intervention techniques (Item 5, Table 2). 

Four studies reported using theory/predictors to tailor intervention techniques to recipients; 

that is, the intervention differed for different sub-groups that varied on a psychological 

construct or predictor at baseline (Item 6, Table 2). For example, in the TXT2BFiT 

intervention (Allman-Farinelli et al., 2016) survey data collected from participants at baseline 

were used to create a staging algorithm based on the TTM to generate a personalised set of 

text messages tailored to whether the participant was in the pre-contemplation, 

contemplation, preparation, action, or maintenance stage of change. More cognitive messages 

were sent if a participant was in the early stages of change (pre-contemplation, 

contemplation, and preparation stages) and more behavioural messages were sent if the 

participant was in the later stages of change (action or maintenance stages). 

In terms of linking intervention techniques with theoretical constructs, only four 

studies explicitly linked all intervention techniques to at least one theory-relevant 

construct/predictor (Item 7, Table 2); with a further 12 (Item 8, Table 2) explicitly linking at 

least one, but not all, of the intervention techniques to at least one theory-relevant 

construct/predictor. Conversely, nine studies (Item 9, Table 2) linked a group or cluster of 

techniques to a group or cluster of constructs/predictors. Only four studies explicitly linked 

all theory-relevant constructs/predictors to at least one intervention technique (Item 10, Table 

2), with a further 11 (Item 11, Table 2) explicitly linking at least one, but not all, theory-

relevant constructs/predictors to at least one intervention technique. For example, many 

interventions that were based on SCT focused their intervention techniques on developing 

self-regulation behaviours (via self-monitoring and goal setting) but neglected other key 

concepts such as observational learning (i.e. social influences or reinforcements), outcome 

expectations (i.e. anticipated consequences of performing a behaviour), and self-efficacy (i.e. 

individual perceptions of confidence to successfully perform a behaviour). Therefore, these 
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studies only partially utilised the full predictive (or explanatory) power of the stated 

theoretical model. 

Testing of Theory (Items 12-14) 

Out of those studies reportedly based on a theory, only six studies measured theory-

relevant constructs pre and postintervention (Items 12a and 12b, Table 2), and only three 

(Items 13a–13d) reported the reliability and/or validity of the psychometric scales used to 

measure theory-relevant constructs/predictors. In contrast, measures of behaviour generally 

had some evidence of their reliability and/or had been previously validated in the studies 

reporting pre and postintervention measurement of theory-relevant constructs (Items 13e and 

13f, Table 2). Among the six studies measuring theory-relevant constructs pre- and post-

intervention, four reported that the intervention led to a significant change in at least one 

theory-relevant predictor (construct) in favour of the intervention (Item 14, Table 2). For 

example, Wadsworth and Hallam’s (2010) intervention focused on six self-regulation skills 

(self-monitoring, goal setting, social support, reinforcements, time management, and relapse) 

and reported a successful increase (p = .002) in participant’s self-regulation skills post-

intervention. 

Building and Refining of Theory (Items 15-17) 

Out of those studies reporting a theory (or a combination of theories), five discussed 

study findings in relation to the theory mentioned (Item 15, Table 2), and one provided 

appropriate support for the theory (Item 16, Table 2). That is, theory-relevant constructs were 

reported to significantly mediate the relationship between the intervention and observed 

behavioural change. Namely, Wadsworth and Hallam (2010) reported a significant 

meditation between self-regulation and frequency of self-reported moderate physical activity 

postintervention. Conversely, an appropriate refutation of the theory would be based on 

obtaining null effects (i.e. changing behaviour without changing theory-relevant constructs). 

No study reported using intervention results to build and/or refine the theory upon which the 

intervention was based, or formulate suggestions for future refinement (Item 17, Table 2). 
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4.4.3 Post-Hoc Tests 

Following TCS coding, the authors ran a series of non-parametric post-hoc tests to 

examine any potential associations between theory use and weight-related outcomes in 

included interventions. Pearson chi-square and Fisher’s exact tests were performed in SPSS 

v25 with two binary variables: TCS item (present = yes/no) and outcome (effect = yes/no). 

Pearson chi-square tests are used to compare the distribution of a categorical variable in a 

sample or a group with the distribution of another to establish whether the categorically 

coded variables are statistically independent or associated with each other (Gravetter & 

Wallnau, 2016; Kim, 2017). While the chi-square test relies on an approximation, Fisher’s 

exact test is an exact test and is therefore considered to be a more appropriate measure of 

independency when working with small samples (e.g. more than 20% of cells have expected 

frequencies < 5) (Kim, 2017). Crammer’s V was used to gauge the strength of the significant 

associations identified (Gravetter & Wallnau, 2016). 

Statistically significant (p < .05) associations were identified between TCS Items 11, 

12a and 12b, and the binary outcome variable. Note: Items 14–23 did not have sufficient 

numbers (cell counts) to run chi-square tests. The association between Item 11, ‘at least one, 

but not all, of the theory-relevant constructs/predictors are explicitly linked to at least one 

intervention technique,’ and the binary outcome was significant; with a large effect size (χ2 

[1, N = 24], 5.657, p = .043, ϕc .561). Interestingly, the association between Item 8, ‘at least 

one, but not all, of the intervention techniques are explicitly linked to at least one theory-

relevant construct/predictor,’ and the binary outcome was not significant (χ2 [1, N = 24], 

3.536, p = 0.137, ϕc .443). The association between Item 12a, ‘at least one construct of theory 

(or predictor) mentioned in relation to the intervention is measured postintervention,’ and the 

binary outcome was significant; with a large effect size (χ2 [1, N = 24], 5.727, p = .038, ϕc 

.564). Similarly, the association between Item 12b, ‘at least one construct of theory (or 

predictor) mentioned in relation to the intervention is measured pre and postintervention,’ and 

the binary outcome was significant; with a large effect size (χ2 [1, N = 24], 5.727, p = .038, ϕc 

.564). All other associations were not significant (p > 0.05). The results of these tests must be 

treated with caution given overall levels of theory use were weak. 
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4.5 Discussion 

The application of theory is advocated by many scholars within the behavioural and 

social sciences as an integral step in the design, implementation, and evaluation of behaviour 

change interventions (Craig et al., 2008; Davis et al., 2015; Glanz & Bishop, 2010; Prestwich 

et al., 2015), including technology-supported (i.e., eHealth) interventions (Webb et al., 2010). 

Findings from this review reveal that while the majority of eHealth weight management 

interventions targeting young adults (aged 18–35 years) mention theory (or a combination of 

theories), very few provide evidence to support the relationship between theoretical 

constructs and the target behaviour (e.g., stress, diet, PA, smoking, alcohol use), or desired 

outcome (weight management). Furthermore, many studies do not explicitly link theory to 

behaviour (Michie & Prestwich, 2010) and/or outcomes. In the absence of causal links, we 

cannot determine which constructs elicit (or not) the desired change in the focal behaviour(s) 

(Hardeman et al., 2005) and/or other desired outcomes. 

A theory should be selected to inform intervention design because it is suited to the 

particular characteristics of the target behaviour, context, and population, not because it is the 

most commonly used or most ‘popular’ theory within the published literature (Davis et al., 

2015). Moreover, changing behaviour requires a specific and concrete definition of the target 

behaviour (Michie & Johnston, 2004) and the final desired outcome. In the present review, 

only nine out of the 24 studies mentioned a targeted theoretical construct(s) as a predictor of 

behaviour. One explanation for this may be that little consideration was given to explicitly 

defining the target behaviour(s) pre intervention, or another may be that the intervention was 

actually targeting multiple behaviours (i.e. a complex intervention) and ‘specific and 

concrete’ definitions for each individual behaviour were subsequently overlooked. Indeed, 17 

out of the 24 studies included in the review targeted multiple behaviours (e.g. diet, PA, sleep, 

stress, smoking, alcohol, etc.). 

Selected theories (SCT, SDT, and TRA/TPB) were dominant in the review, which is 

consistent with other review findings (Davis et al., 2015; Luca & Suggs, 2013; Painter et al., 

2008; Truong, 2014). Although these theories have been empirically proven to explain or 

predict a range of behaviours, there is a risk that with such popularity researchers may 

‘habituate to the perspective afforded by the theory in the way that one can forget that one is 

wearing glasses’ (Rothman, 2009, p. 150S). For example, many of these theories centre 

research attention on the individual determinants of (behaviour) change, thereby failing to 
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account for the wider behavioural influences originating from outside the individual such as 

the social and physical environments (Brennan, Previte, & Fry, 2016; Davis et al., 2015; 

Glanz & Bishop, 2010). An over reliance on dominant theories without direct empirical tests 

or questioning of underlying assumptions (Noar & Zimmerman, 2005), limits progress in the 

field (Rothman, 2004; Weinstein & Rothman, 2005). 

Review findings also highlight the lack of rigorous application of theory to 

intervention design, implementation, and evaluation. In cases where an intervention was 

reportedly based on an explicit theory (e.g., SCT or SDT), the theoretical model was 

generally used sub-optimally; with many studies not explicitly linking all theoretical 

constructs with BCTs and vice versa. For instance, only one theoretical construct (e.g. self-

regulation) in the model was targeted by an appropriate BCT (e.g. self-monitoring or goal 

setting). Theory should provide a means for selecting appropriate BCTs and ensuring these 

techniques are linked to the relevant theoretical constructs known to influence the behaviour 

of interest (Michie et al., 2008). Understanding the links between BCTs and relevant 

mechanisms of action (i.e., theoretical constructs representing the processes through which 

they affect behaviour) helps inform the systematic development of behaviour change 

interventions (Michie, Carey, et al., 2017). The authors of the HEYMAN intervention 

(Ashton, Morgan, Hutchesson, Rollo, & Collins, 2017) provide a good example of how 

theoretical constructs can be linked with the BCTs employed in the intervention, and 

importantly, how this process can be explicitly reported within an evaluation paper (e.g. via a 

supplementary table). 

Theory was not used to select recipients for the interventions included this review. 

According to the TCS framework intervention designers should survey a sample of the target 

population based on a set of key psychological constructs (e.g. motivation, outcome 

expectations, self-efficacy and/or self-regulation) prior to delivery and then use the pre-

determined scores based on the selected psychological construct(s) measured to select 

participants whom are most likely to benefit from the intervention (e.g. participants with low 

levels of motivation or self-efficacy). Only three studies reported using theory to tailor the 

intervention to different subgroups that varied on the theoretical construct of interest 

measured at baseline. Tailoring has been shown to enhance the effectiveness of behaviour 

change interventions, including eHealth interventions (Lustria, Cortese, Noar, & Glueckauf, 

2009; Noar & Zimmerman, 2005); and theory provides a guiding framework that may be 

applied to the tailoring process (Noar & Zimmerman, 2005). Using theory to inform the 
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refinement and/or tailoring of an intervention can guide decisions on how to prioritise 

resources, and in so doing, ensures they are efficiently distributed (Rothman, 2009). 

This review highlights a distinct lack of studies testing theory, with a limited number 

of studies measuring theoretical constructs pre and postintervention. Without appropriate 

theory testing, researchers are unable to isolate the underlying mechanisms of action, and in 

turn, identify which components of the intervention are driving observed outcomes (Michie 

& Abraham, 2004; Rothman, 2009). Moreover, in the absence of appropriate theory testing, 

theories are unable to be refined to enhance intervention effectiveness over time (Davis et al., 

2015). Collecting empirical data within a theoretical framework permits the accumulation of 

evidence across different contexts, populations, and behaviours (Michie & Prestwich, 2010). 

eHealth-based interventions provide vast potential for testing and advancing behaviour 

change theories, generating large amounts of ecologically valid, real-time, and objective data 

(Michie, Yardley, et al., 2017). 

Implications for Research Practice  

While some interventions incorporated elements from a referenced theory, it was rare 

that all theoretical constructs within a particular theory were targeted by the intervention; and 

that valid measures of theoretical constructs were measured and tested pre and 

postintervention delivery. Intervention designers and evaluators need to improve theory 

reporting and application. Methods such as intervention mapping may assist (Eldredge et al., 

2016; Kok et al., 2016) and ontologies that guide the specification of relationships between 

BCTs, mechanisms of action, modes of delivery, populations, settings, and types of 

behaviour are available (Michie, Carey, et al., 2017). Moving forward explicit and detailed 

reporting of theory use is recommended and called for. High levels of theory application and 

reporting enables empirical assessment of the utility of theories, facilitates the refinement of 

theory, and advances the cumulative knowledge base (Michie & Johnston, 2012; Michie & 

Prestwich, 2010). 

In the same way tools such as the Consolidated Standards for Reporting Trials and 

the Transparent Reporting of Evaluations with Non-Randomised Designs promote 

transparency in the reporting of a trial’s design, conduct, analysis and interpretation, the TCS 

can be used as a checklist by researchers when reporting how theory was used. Improved 

reporting of theory use will clarify how and where theory has been applied (or not) and will 
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permit an evidence base to be accumulated. We recommend that theory application be 

reported to promote transparency and enable critical appraisal. 

Strengths and Limitations 

This study assesses and quantifies the extent that theory use is reported in eHealth 

weight management interventions targeting young adults. Conducted in accordance with 

PRISMA guidelines, with a well-defined set of research questions, this study provides a 

transparent, reproducible, and updatable review. The method of theory assessment was 

detailed, objective and reliable, permitting omissions in theory application and reporting to be 

identified. Moreover, papers with strong levels of reported theory use (e.g., Ashton et al., 

2017 and Simons et al., 2018) were identified and these can serve as guides for other 

researchers to improve levels of theory application and reporting. 

Furthermore, review findings highlight the importance (and urgency) of moving 

current practice away from the reporting of intervention effectiveness as one complete and 

cohesive entity, to unpacking the black box, and clearly reporting how and when theory has 

been applied. Explicit reporting of how and when theory is applied will permit identification 

of the underlying mechanisms of action and enable their subsequent effects to be confirmed 

via meta-analytic studies. Over time this will advance our understanding of which theories 

work, for whom, how, why, and when; and inform future prescriptions of how best to apply 

theory in order to enhance intervention outcomes. 

Several limitations, many of which represent opportunities for future research, are 

acknowledged. First, the search parameters employed were specific to review objectives and 

consequently the number of studies was limited to eHealth weight management interventions 

targeting young adults. Future research in other behavioural change contexts is recommended 

to extend our understanding of reported theory use and alternate search strategies with 

broadened search terms are recommended. Conversely, behavioural outcomes identified in 

this study varied greatly; therefore, future reviews may opt to focus on one specific 

behavioural driver of weight management (e.g. physical activity or healthy eating) to permit 

direct comparisons across studies. 

Second, Items 14 and 16 did not account for study-level variations, namely, sample 

size. As a consequence, studies reporting significant changes in theory-relevant predictors in 

favour of the intervention may inadvertently reject a true null hypothesis (Type I error) and 

similarly studies reporting null effects may fail to reject a false null hypothesis (Type II error) 
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owing to a small sample size. A meta-analytic approach can assist. Ideally, meta-regression 

requires a sufficient level of power to reliably detect effect size. Research suggests that more 

than 200 studies are required for 80% power to detect modest associations in meta-

regressions (Hempel et al., 2013). It is our hope that in time the scientific research 

community will be able to empirically test the theory-effectiveness hypothesis with sufficient 

power to better understand how and when theory should be applied to enhance intervention 

outcomes. However, in the absence of high levels of theory application and reporting across 

multiple studies, any attempts to test the theory-effectiveness hypothesis are premature. With 

only 24 eligible studies retrieved from our systematic search, and overall low levels of 

reported theory use, more work is needed before attempts to test the theory-effectiveness 

hypothesis can be undertaken in this context; and before we can begin building an accurate 

and reliable evidence base that can guide weight management efforts tailored to young adults. 

Third, composite scores calculated for total reported theory use in this study are a 

crude measure giving all items in the TCS equal weight. While this approach can assess and 

quantify the extent of reported theory use, future research should be directed towards 

developing a scoring scheme that provides weightings based upon relative importance of TCS 

items. Measures of relativity could be obtained from meta-regressions examining the 

association between TCS items and intervention effectiveness. Lastly, in this study we could 

only code for reported theory use. We do note that a lack of reporting of theory use does not 

necessarily equate to a lack of theory use. Therefore, failures to clearly report theory use for 

studies identified in this review could have led to misclassifications and low scoring of 

included studies. 
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4.6 Conclusions 

This study assessed the extent of reported theory use in eHealth weight management 

interventions targeting young adults using the TCS (Michie & Prestwich, 2010) and 

examined how theory may be applied to enhance weight-related outcomes in interventions. 

Guided by the comprehensive TCS, this review identified how theory was applied in 

intervention development and evaluation. Findings from this review highlight that while most 

studies mentioned a theory, very few integrated the referenced theory (or theories) throughout 

all intervention stages. Furthermore, no study used intervention results to build and/or refine 

theory to improve future intervention design and evaluation. Results indicate that weight-

related outcomes may be enhanced when at least one or more theoretical constructs are 

explicitly linked to an intervention technique and when theoretical constructs are included in 

evaluations. A number of TCS items did not have sufficient numbers to run chi-square tests 

for association; consequently, our understanding of which components of theory application 

are (or are not) driving weight-related outcomes in the context of eHealth weight 

management interventions targeting young adults remains limited. In sum, this review serves 

as a first attempt to evaluate extent of reported theory use in the context of eHealth weight 

management interventions targeting young adults, thereby providing a foundation for 

improving the theoretical base of future interventions in this context. 
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4.7 Supporting Information 

Supporting Information Table 1.  

Summary of Theory Coding Scheme 

 Item 

(Kappa) 

Item Description 

M
en

ti
o

n
 o

f 
T

h
eo

ry
 1 (1) Theory/model of behaviour 

mentioned. 

Models/theories that specify relations among variables, 

in order to explain or predict behaviour are mentioned, 

even if the intervention is not based on this theory.  

2 (.77) Targeted construct* mentioned 

as predictor of behaviour. 

Evidence that psychological construct relates to 

(correlates/predicts/causes) behaviour should be 

presented within the introduction or method (rather than 

the discussion). 

A
p

p
li

ca
ti

o
n

 o
f 

T
h

eo
ry

 

3 (.70) Intervention based on a single 

theory. 

Intervention is based on a single theory (rather than a 

combination of theories or theory + predictors).  

4 (.83) Theory/predictors used to select 

recipients for the intervention.  

Participants were screened/selected based on achieving 

a particular score/level on a theory-relevant 

construct/predictor.  

5 (.88) Theory/predictors used to 

select/develop intervention 

techniques.  

Intervention is explicitly based on a theory or predictor 

or combination of theories or predictors.  

6 (.86) Theory/predictors used to tailor 

intervention techniques to 

recipients.  

Intervention differs for different sub-groups that vary on 

a psychological construct or predictor at baseline.  

7 (1) All intervention techniques are 

explicitly linked to at least one 

theory-relevant 

construct/predictor.  

Each intervention technique is explicitly linked to at 

least one theory-relevant construct/predictor.  

8 (.91) At least one, but not all, of the 

intervention techniques are 

explicitly linked to at least one 

theory-relevant 

construct/predictor.  

At least one, but not all, of the intervention techniques 

are explicitly linked to at least one theory-relevant 

construct/predictor. 

9 (.74) Group of techniques are linked 

to a group of 

constructs/predictors.  

A cluster of techniques is linked to a cluster of 

constructs/predictors.  

10 (.80) All theory-relevant 

constructs/predictors are 

explicitly linked to at least one 

intervention technique. 

Every theoretical construct within a stated theory, or 

every stated predictor (see item 5), is linked to at least 

one intervention technique.  

11 (.90) At least one, but not all, of the 

theory-relevant 

constructs/predictors are 

explicitly linked to at least one 

intervention technique.  

At least one, but not all, of the theoretical 

construct/predictor within a stated theory, or every 

stated predictor (see item 5), is linked to at least one 

intervention technique. 

T
es

ti
n

g
 T

h
eo

ry
 

12 (1) Theory-relevant 

constructs/predictors are 

measured.  

a) At least one construct of theory (or predictor) 

mentioned in relation to the intervention is measured 

post-intervention.  

b) At least one construct of theory (or predictor) 

mentioned in relation to the intervention is measured 

pre-and post-intervention.  
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 Item 

(Kappa) 

Item Description 

13  

(a = .77)  

(b = .77)  

(c = 1)  

(d = .64) 

(e = .89) 

(f = .76) 

Quality of measures.  a) All of the measures of theory relevant 

constructs/predictors had some evidence of their 

reliability.  

b) At least one, but not all, of the measures of theory 

relevant constructs/predictors had some evidence for 

their reliability.  

c) All of the measures of theory relevant 

constructs/predictors have been previously validated.  

d) At least one, but not all, of the measures of theory 

relevant constructs/predictors have been previously 

validated.  

e) The behaviour measured had some evidence of 

reliability.  

f) The behaviour measure has been previously validated.  

14 (1)  Changes in measured theory-

relevant constructs/predictors. 

The intervention leads to significant change in at least 

one theory-relevant construct/predictor (vs. control 

group) in favour of the intervention.  

B
u

il
d

in
g

 a
n

d
 r

ef
in

in
g
 T

h
eo

ry
 

15 (.72) Results discussed in relation to 

theory.  

Results are discussed in terms of the theoretical basis of 

the intervention.  

16 (.78) Appropriate support for theory.  Support for the theory is based on appropriate mediation 

OR refutation of the theory is based on obtaining 

appropriate null effects (i.e. changing behaviour without 

changing the theory-relevant constructs).  

17a (1) Results used to refine theory.  The authors attempt to refine the theory upon which the 

intervention was based by either: a) adding or removing 

constructs to the theory, or b) specifying that the 

interrelationships between the theoretical constructs 

should be changed and spelling out which relationships 

should be changed.  

Note. Reprinted from “Are interventions theory-based? Development of a theory coding scheme,” by S. Michie, 

and A. Prestwich, A., 2010, Health Psychology, 29(1). 
a17 of the 19 TCS items were assessed – refer to the methods section for further explanation. 
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5.1 Abstract 

Marketing has delivered positive changes to individuals, communities, and the 

environment; however, the role of marketing actions and processes in delivering behaviour 

and social change remains contested. A lack of rigorous theory application and explicit 

reporting of theory use impedes the development of a robust and defensible evidence base. 

This paper outlines a four-step theory application process that can be applied to ensure 

rigorous theory application in the design, implementation, and evaluation of programs8. 

Structured evidence-based guidance and recommendations are provided for each step of the 

process. Implementation of the theory application process will facilitate the development of 

an evidence base that is robust and defensible, and in turn, showcases marketing’s ability to 

effect change for the betterment of both individuals and society at large. 

Keywords: marketing theory; theory application; theory development; theory testing  

 
8The term program encompasses products, services, ideas, and interventions. 
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5.2 Introduction 

Many people believe the wicked problems facing society are a result of marketing 

promoting consumption of products and services at levels that exceed our needs (Achrol & 

Kotler, 2012). For example, the wide availability of energy dense foods and drinks, delivered 

at times and places that are convenient to consumers, is contributing to the rising obesity 

epidemic which for the first time in our history, has been linked to shorter life spans (Roberto 

et al., 2015). Moreover, chemicals migrating from energy dense food packaging into food is a 

major exposure pathway for a variety of potentially toxic chemicals with implications for 

human health, including both carcinogenic and non-carcinogenic effects (Ernstoff et al., 

2019). Many debates regarding the causes of and solutions for complex problems such as 

obesity and toxic chemicals in food packaging emphasize personal over collective 

responsibility, ignoring the multitude of system influences on individual behaviour (Roberto 

et al., 2015). Systems need to readily support rather than undermine the ability of people to 

make choices and act in a manner that benefits themselves, society, and the planet (Roberto et 

al., 2015; Wood, 2019). Similarly, anthropogenic climate change is one of the greatest 

challenges facing humanity—through the increasing consumption of fossil fuels for energy 

and transportation and the degradation of carbon sinks such as forests and oceans—the 

Earth’s climate has already warmed on average by one degree Celsius from preindustrial 

levels (Mann, 2014). In addition to individual responsibility (Lee, Markowitz, Howe, Ko, & 

Leiserowitz, 2015), business organizations are central to addressing the issue of climate 

change, however, most corporate environmental initiatives deteriorate over time (Wright & 

Nyberg, 2017). Industry aggressively promotes ideals of individual responsibility in the 

hopes of continuing on the path of business as usual (Wright & Nyberg, 2017). Effectively 

tackling wicked problems requires shared responsibility, thereby resulting in the reduction of 

negative market externalities and the delivery of improved individual and societal wellbeing 

(Lefebvre, 2013). For example, the leading preventable causes of obesity and associated 

chronic disease(s) are tobacco use, excessive alcohol consumption, poor diet, and physical 

inactivity (Bauer, Briss, Goodman, & Bowman, 2014). An understanding of individual and 

collective behaviours, and the environments in which they occur, is requisite for promoting 

coordinated action and effecting change (Brennan, Previte, & Fry, 2016; Davis, Campbell, 

Hildon, Hobbs, & Michie, 2015; Wood, 2019). Even small changes in harmful behaviours 

can have a substantial impact on health and environmental outcomes (Forouzanfar et al., 

2015). Understanding these behaviours and the settings in which they occur is essential for 
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developing effective evidence-based programs and reducing avoidable morbidity and 

mortality (Davis et al., 2015). 

Marketing can and should play a central role in the creation of a sustainable 

consumption environment that limits consumption to the needs rather than wants of 

communities served (Achrol & Kotler, 2012). To ensure consumption levels occur within 

sustainable limits, marketers and commerce practitioners more broadly must be equipped 

with socioecological and market system views capable of considering lasting impact (Achrol 

& Kotler, 2012). Moving forward, we must hold marketing responsible and accountable for 

both the functions and malfunctions of consumption (Achrol & Kotler, 2012). Outcome 

evaluations that focus attention on the consequence(s) of marketing induced action must 

become part of business as usual practice if marketing is to build credibility beyond 

commercial boundaries. Such evaluations will permit assessment (and identification) of 

positive health, social and/or environmental changes resulting from marketing actions, 

processes, and institutions. 

Many wicked problems (e.g. obesity and climate change) arise from consumption 

excesses, and marketing is clearly implicated as a causal factor in overconsumption; however, 

at the root of consumption is human behaviour. All human behaviour is inherently social and 

social behaviour includes all human roles and exchange relationships (Edvardsson, Tronvoll, 

& Gruber, 2011; Shaw & Jones, 2005). Marketing principles and techniques can and have 

indeed been applied across numerous behavioural contexts including, but not limited to, 

business functions, social causes, environmental issues, political campaigns, and more 

(Firestone, Rowe, Modi, & Sievers, 2017; Lafferty, Lueth, & McCafferty, 2016; Tollin & 

Christensen, 2017; Truong, 2014; Winther Nielsen, 2017). Examples abound of the role 

marketing can play in creating and contributing to a better world (Chandy, Swaminathan, 

Inman, & Moorman, 2017). Social marketing (Dibb, 2014), positive marketing (Gopaldas, 

2015; Mittelstaedt, Kilbourne, & Shultz, 2015; Tadajewski, 2016), transformative consumer 

research (Davis, Ozanne, & Hill, 2016), macromarketing (Layton & Grossbart, 2006), and 

more offer examples of marketing’s potential to effect social and behavioural change. There 

is, however, a danger that an over-emphasis on the direct translation of conventional 

marketing principles and practices into social contexts may be impractical given commercial 

marketing operating imperatives founded on economic growth principles are in direct conflict 

with the sustainable consumption practices needed for health, environmental, and social gains 

(Peattie & Peattie, 2003; Spotswood, French, Tapp, & Stead, 2012; Wood, 2008). 
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Furthermore, some of conventional marketing’s most popular and widely used theories have 

been criticized for propagating antiquated marketing tenets, overemphasizing the individual 

consumer, and failing to capture the inherent complexity of behaviour (Peattie & Peattie, 

2003; Dibb, 2014). 

To broaden and grow in line with recent transformations in the environment and 

society, marketing must challenge the status quo and look beyond historical marketing 

imperatives. While core marketing principles, namely value co-creation and voluntary 

exchange, will continue to set marketing apart from its competitors in the social and 

behavioural change fields (e.g. behavioural economics and psychology), we must look toward 

integrating selected exogenous advancements and changes originating from outside the 

conventional boundaries of the discipline to facilitate the development of an evidence base 

that can be reliably drawn upon to deliver voluntary change across different behaviours, 

populations, and contexts for the betterment of both individuals and society at large. To 

establish this evidence base, however, we must first understand how programs actually work 

to effect behavioural and social change. 

5.2.1 Social Marketing for a Better World 

Social marketing leverages the power of marketing to improve lives and the 

environment, reduce inequalities and strengthen societies, and benefit the world at large. 

Drawing from its parent marketing discipline, social marketing applies traditional marketing 

principles and techniques, combined with other evidence-based approaches, to influence 

human behaviour for the benefit of individuals targeted for change and broader communities 

served (iSMA, ESMA, & AASM, 2013). Social marketing emerged in the mid-1970s when 

three modern marketing schools of thought (marketing management, consumer behaviour, 

and exchange) underwent a paradigm shift. Philip Kotler (Kotler, 1972, 1982) and various co-

authors (Kotler & Levy, 1969; Kotler & Zaltman, 1971; Levy & Zaltman, 1975) were among 

the first to broaden marketing beyond its conventional commerce focus suggesting that core 

marketing principles could be applied to effect greater good through health, environmental, 

and/or social changes.  

Commercial marketers seek to influence consumer behaviour to sell more products 

and services to more people. Leveraging commercial marketing principles and techniques, 

social marketing has effectively assisted government, non-government organizations, and 

not-for-profits in addressing some of society’s most pressing issues. Social marketing has 
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been applied to tobacco and alcohol-related harm, reproductive health, chronic illness, diet 

and physical inactivity, vaccination, HIV and AIDS, organ and blood donation, 

environmental protection, and more (Firestone et al., 2017; Gordon, McDermott, Stead, & 

Angus, 2006; Stead, Gordon, Angus, & McDermott, 2007; Truong, 2014; Truong & Dang, 

2016). Social marketing’s dual understanding of the good and the bad that marketing can 

bring to society places the discipline in a unique position to contribute to the creation of a 

better world (Hastings & Saren, 2003). Social marketing is a unique school of marketing 

thought for several reasons. Social marketing is, complex. The problems faced by social 

marketers are inherently wicked (Gordon, Russell-Bennett, & Lefebvre, 2016). Wicked 

problems are ill-defined with no clear solution, encompass multiple interrelated causes, 

involve stakeholders with various competing interests, and consequently, there is no sure-fire 

way to effect change (Gordon et al., 2016). Social marketing is, diverse. Diversity within 

social marketing comes in many forms including varied interests, problems, and approaches 

for tackling wicked problems (Andreasen, 1997; Dibb, 2014). The identity, distinctive subject 

matter, and boundaries of social marketing as a discipline have been criticized as vague and 

ambiguous (Luck, 1969), a likely reflection of social marketing’s broad scope and cross 

disciplinary nature (Tapp & Rundle-Thiele, 2016). The complexity and diversity inherent in 

social marketing research and practice necessitates an organizing framework to map the 

pathways to behavioural and social change. Rigorous theory application and reporting will 

deliver clear guiding roadmaps for marketers to reliably follow and deliver lasting change for 

the better. 

5.2.2 Delivering a Roadmap to Achieve Change for the Better 

This paper draws on social marketing (and behavioural science more broadly) 

literature to critically review theory application and development, and inform the 

development of a theory application process (TITE) to be applied in future programs aiming 

to achieve change for the better. This paper delivers a foundation to build upon which will, in 

turn, yield a robust and defensible evidence base. The large variation in the application of 

social marketing research and evidence has been a source of concern (Gordon et al., 2016), 

with fragmented approaches and diverse findings prevalent (Lefebvre, 2013). Social 

marketing is a rapidly growing field of research and practice (Dibb, 2014; Truong, Dang, 

Hall, & Dong, 2015) that is considered to be in a stage of early maturity (Andreasen, 2003). 

As social marketing increases in visibility and acceptability, funders and policy-makers are 

increasingly requesting hard evidence of social marketing’s effectiveness (Gordon, 
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McDermott, & Hastings, 2008; Thaler & Helmig, 2013). Providing robust evidence presents 

a significant challenge for the discipline “not least because it is difficult to prove that many 

kinds of complex social interventions work” (Gordon et al., 2008, p. 334). Theory has the 

potential to overcome this challenge permitting construction of an evidence base that is 

robust and defensible. 

A decline in conceptual contributions to marketing research and thought has been 

noted; with recent calls to generate original conceptual ideas to advance the discipline evident 

(Belk, MacInnis, & Yadav, 2019; Maclnnis, 2011; Yadav, 2010). According to Maclnnis 

(2011, p. 140), conceptualization is the “process of understanding a situation or problem 

abstractly by identifying patterns or connections and key underlying properties.” Conceptual 

articles play an important role along the discovery-justification continuum that characterizes 

the knowledge development process (Yadav, 2010). For example, propositional inventories 

lay out areas for empirical research and thus contribute to the process of discovery; whereas 

integrative reviews contribute to the process of justification by validating what is known 

(Maclnnis, 2011). To advance marketing thought and practice “we must know where we have 

been in order to understand where we are” (Jones, 2010, p. 67). Examining marketing’s 

history can lead to a better understanding of extant theories and inform the development of 

new theories (Hunt, 2011). Thus, to gain a complete understanding of marketing’s concepts 

and theories, we must review the current state-of-play to establish what theories are being 

used, when they are being used, how they are being used, why they are being used, and under 

what conditions or contexts they are (or are not) holding (Hunt, 2011). 

According to Maclnnis (2011), conceptual advances can be made with respect to six 

entities, namely: constructs, relationships or theories, procedures, domains, disciplines, and 

science. The present paper offers a procedural contribution to marketing thought and practice 

delivering best practices for selecting an appropriate theory to guide program design, 

outlining how theory can be mapped in the design and implementation of programs, and how 

theory can be used to evaluate program outcomes. The novel TITE theory application process 

seeks to advance (or improve) theory application and reporting procedures in marketing. 

Specifically, we advocate for a particular way of seeing theory application in social 

marketing. When rigorously applied, theory has the potential to enhance program efficiency 

and effectiveness. 
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5.3 Assessing the Social Marketing Evidence Base 

While there is clear and compelling evidence for the effectiveness of social marketing 

programs (Carins & Rundle-Thiele, 2014; Firestone et al., 2017; Gordon et al., 2006; Stead et 

al., 2007; Truong, 2014; Truong & Dang, 2016; Xia, Deshpande, & Bonates, 2016), there are 

also examples of programs that have failed to achieve the desired outcomes (Wymer, 2011). 

The large variation in the application of social marketing research and practice, and the 

fragmented evidence resulting from this variation, is a systemic concern (Gordon et al., 2016; 

Lefebvre, 2013). Naysayers will continue to challenge the legitimacy of social marketing to 

deliver a better world in the absence of a robust and defensible evidence base that showcases 

marketing’s ability to effect change for the betterment of both individuals and society at large 

by identifying what works, for whom, how, why, and when (Rundle-Thiele et al., 2019).  

Significant effort is underway to codify social marketing practice and create a 

distinctive vocabulary, set of ideas, and tools to apply to influence individual and collective 

behaviour(s). Several systematic reviews of social marketing programs have been conducted 

to advance our understanding by assessing the extent that key marketing tools and strategies 

have been applied and their potential associations with effectiveness (see Table 1). 
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Table 1. 

Overview of systematic reviews evaluating social marketing programs 

Reference Behaviour(s) Assessment  Theory  Key findings 

Alcalay and Bell 

(2001) 

Diet & PA 4 stage SM model  ✓ Consistent, integrated application of SM, theories, & media advocacy principles 

needed.  

Gordon et al. (2006) Multiple (diet, PA & substance 

misuse) 

Narrative synthesis  Evidence that SM programs can be effective in improving diet, increasing exercise, and 

tackling the misuse of substances like alcohol, tobacco, and illicit drugs. 

Stead et al. (2007) Multiple (alcohol & tobacco use, 

drug abuse, & PA) 

Narrative synthesis ✓ Evidence that programs adopting SM principles could be effective across a range of 

behaviours.  

Luca and Suggs 

(2010) 

Multiple (disease prevention, 

reproductive health, PA, diet, & 

tobacco) 

Marketing mix (6P’s)  Identification of a number of strategies for the SM marketing mix, highlighting 

important implications for practice. 

Gracia-Marco et al. 

(2011) 

Child and adolescent obesity 

prevention programs (diet, PA, 

lifestyle, and social support) 

French and Blair-Stevens 

(2006) (8) benchmark 

criteria 

✓ Recent studies included a greater number of SM benchmarks. Behaviour was the only 

benchmark applied in all studies. Exchange, customer orientation, and segmentation 

were commonly used. Competition and the methods mix were not featured in most 

studies. 

Luca and Suggs 

(2013) 

Multiple (prevention of disease, 

reproductive health, PA, & 

smoking cessation) 

Andreasen’s (2002) (6) 

benchmark criteria 

✓ Findings highlight an ongoing lack and/or underreporting of theory use in SM 

campaigns, reinforcing the call to action for improved application and reporting of 

theory to design and evaluate SM programs. 

Carins and Rundle-

Thiele (2014) 

Diet (healthy eating) Andreasen’s (2002) (6) 

benchmark criteria 

 Most studies (14/16) reported positive change to healthy eating behaviour. The mean 

number of criteria identified across the sixteen studies was five. SM programs applying 

all foundational elements (benchmarks) were found to be more effective in achieving 

behavioural change. 

Evans et al. (2014) Water & sanitation Content analysis ✓ Evaluations show improvements in mediators but mixed results in behaviour change. 

SM demonstrates potential for improving water and sanitation programs worldwide. 

Truong (2014) Multiple Andreasen’s (2002) (6) 

benchmark criteria + 

theory  

✓ Downstream dominance in SM, with limited upstream/critical approaches. Theories 

underlying SM programs infrequently reported, leading to difficulties in identifying 

common factors in effective programs. Call for improved application and reporting of 

theory in SM.  

Buyucek, Kubacki, 

Rundle-Thiele, and 

Pang (2016) 

Alcohol-related harm Narrative synthesis of 

stakeholder involvement 

 SM programs report scant usage of theories. More stakeholders were involved in 

programs in complex community settings. A restricted stakeholder focus was observed 

for evaluation. 

Fujihira, Kubacki, 

Ronto, Pang, and 

Rundle-Thiele 

(2015) 

PA (older adults) Andreasen’s (2002) (6) 

benchmark criteria 

 Some evidence for positive behaviour change (4/34 studies), with no negative changes 

reported. No intervention addressed all six SM benchmark criteria. Audience research, 

segmentation, and exchange were the least used. 
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Reference Behaviour(s) Assessment  Theory  Key findings 

Kubacki, Rundle-

Thiele, Pang, et al. 

(2015) 

Alcohol harm minimization Andreasen’s (2002) (6) 

benchmark criteria  

 SM programs were largely effective in creating positive effects through changing 

behaviours and policies to affect short term or immediate changes, with longer term 

changes via attitude, behavioural intention, and/or raising awareness. No intervention 

employed all six benchmark criteria. 

Kubacki, Rundle-

Thiele, Lahtinen, and 

Parkinson (2015) 

Multiple (PA & healthy eating 

programs targeting children) 

Andreasen’s (2002) (6) 

benchmark criteria 

 Most studies (16/23) reported positive behavioural outcomes. No intervention 

employed all six benchmark criteria. 

Dietrich et al. (2016) Alcohol education programs 

(school-based settings) 

SM benchmarks: 

behaviour change, theory, 

audience research, and 

segmentation 

✓ Majority of programs were developed on the basis of theory and achieved short- and 

medium-term changes. Universal program design with limited audience research and 

application of the full segmentation process. 

Truong and Dang 

(2016) 

Multiple (formative research 

studies) 

Content analysis ✓ Majority of the identified programs (166) reported conducting some form of formative 

research to understand characteristics, attitudes, behaviours, and preferred 

communication channels of the target audience.  

Xia et al. (2016) PA (in adults) 14 benchmarks selected by 

the authors 

 SM is an effective approach in promoting PA among adults when a substantial number 

of benchmarks are used and when managers understand the audience, make the desired 

behaviour tangible, and promote the desired behaviour persuasively. 

Almestahiri et al. 

(2017) 

Tobacco cessation Andreasen’s (2002) (6) + 

theory 

✓ Limited (1/14 programs) application of all seven benchmarks. Most studies measured 

behaviour change and conducted audience research. Few studies applied the principles 

of segmentation, competition, and exchange. Eight programs were classified as being 

“theoretically informed” based on mention of theory. 

Almosa et al. (2017) Littering reduction  Andreasen’s (2002) (6) + 

theory 

✓ Variable application of SM benchmark criteria. All (16) studies reported a specific 

littering behaviour change goal. Limited use of audience research, segmentation, the 

marketing mix, and exchange. Most (10/16) programs were classified as being 

“theoretically informed” based on mention of theory. 

Firestone et al. 

(2017) 

Global health (HIV, reproductive 

health, child survival, malaria and 

tuberculosis) in low- and middle-

income countries 

NSMC (2012) (8) 

benchmarks1 

✓ Evidence of the effectiveness of social marketing in global health. Only three studies 

(out of 125) met all benchmark criteria. Effective studies used audience insights and 

performed cost-benefit analyses to maximize incentives and increase likelihood of 

behaviour change. Theory was the least used criteria, with few studies applying 

theories of behaviour change.  

 

 

Kubacki, Ronto, 

Lahtinen, Pang, and 

Rundle-Thiele 

(2017) 

PA (in adults) Andreasen’s (2002) (6) 

benchmark criteria 

 No intervention applied all six benchmark criteria. Behavioural objectives, formative 

research, and marketing mix were well utilized. The use of segmentation, exchange, 

and competition was limited. 

Note. This is a comprehensive but not an exhaustive list of reviews. There are multiple reviews of behaviour change programs (see Davis et al., 2015 for a scoping review) within the broader 

behavioural science literature, this table instead focuses on reviews assessing social marketing programs. Abbreviations: PA = physical activity, SM = social marketing. 

1Included studies had to apply at least one (but not all) of the eight NSMC (2012) benchmarks.  
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The majority of the reviews evaluating the social marketing evidence base (see Table 

1) have drawn from Andreasen’s (2002) six social marketing benchmark criteria: behaviour 

change, consumer research, marketing mix, exchange, segmentation and competition. 

Findings from these reviews clearly indicate that social marketing’s foundational elements 

are not applied in full. Given evidence indicating behaviour change is more likely when more 

of the social marketing benchmark criteria are employed (Carins & Rundle-Thiele, 2014; 

Firestone et al., 2017; Xia et al., 2016), limited application of benchmark criteria is likely to 

be limiting the effectiveness of social marketing programs (Carins & Rundle-Thiele, 2014; 

Kubacki, Rundle-Thiele, Pang, & Buyucek, 2015). 

5.3.1 Theoretical Application and Reporting 

A fundamental shortcoming of these reviews, particularly those using Andreasen’s 

(2002) benchmark criteria, is the lack of rigorous assessment of theory use. Out of the 20 

social marketing reviews summarized in Table 1, eleven examined theory. When examining 

the theoretical base, authors focused solely on whether a study mentioned or referenced a 

theory (Almestahiri, Rundle-Thiele, Parkinson, & Arli, 2017; Almosa, Parkinson, & Rundle-

Thiele, 2017; Dietrich, Rundle-Thiele, Schuster, & Connor, 2016; Firestone et al., 2017). 

These reviews, therefore, failed to deliver an understanding of how theory was actually 

applied (e.g. consumer research, marketing mix, exchange, segmentation, and competition) in 

program design, implementation, and evaluation (Luca & Suggs, 2013; Rundle-Thiele et al., 

2019; Truong, 2014; Truong & Dang, 2016). 

Theory is not one of Andreasen’s (2002) six social marketing benchmark criteria. 

When Andreasen (2002) first outlined these criteria, he sought to deliver an understanding of 

the elements distinguishing social marketing from other behavioural change focused 

disciplines. As social marketing gained popularity in the social and behavioural change fields, 

the National Social Marketing Centre (NSMC) revised Andreasen’s (2002) criteria extending 

benchmarks to include theory and insight. The inclusion of theory acknowledges that a solid 

theoretical grounding can codify social marketing practice by identifying what works, for 

whom, how, why, and when (Rundle-Thiele et al., 2019). A review by Firestone et al. (2017) 

using the NSMC (2012) benchmark criteria found theory to be the least used benchmark, 

suggesting most social marketing programs assessed did not have clear pathways to 

behaviour change and that social marketers may need support in applying behavioural 

theories in program design, implementation, and evaluation. The loose application of social 

marketing’s core principles makes it difficult to trace the theoretical pathways by which 
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social marketing achieves behaviour change, and in turn, delivers positive environmental, 

health, and social outcomes (Firestone et al., 2017). Consider Truong’s (2014) social 

marketing review where 160 (18.5%) of the 867 articles reviewed mentioned theory. 

Truong’s (2014) review noted that Social Cognitive Theory (SCT) (Bandura, 1986), the 

Health Belief Model (HBM) (Hochbaum, Rosenstock, & Kegels, 1952), the Theory of 

Reasoned Action/Planned Behaviour (TRA/TPB) (Ajzen, 1991; Fishbein & Ajzen, 1975), and 

the Diffusion of Innovation Theory (Rogers, 1962) were among the most frequently used 

theories, none of which originated from marketing. This is in line with other social marketing 

reviews (Lefebvre, 2000; Luca & Suggs, 2013; Thackeray & Neiger, 2000). Of interest, some 

studies mentioned a single theory while others referred to multiple theories or models. The 

purpose of using theory was not always clearly reported. In some cases, theory was 

reportedly used for audience research and segmentation, message formation, promotion, 

program development, implementation, and evaluation; however, insufficient detail regarding 

application was reported. A later review (Truong & Dang, 2016) identified an increase in 

studies claiming theory use, with 23% of articles mentioning theory use, however, a rigorous 

assessment of theory application to evaluate the validity of these claims remained notably 

absent. 

Reviews of theory and model use in social marketing programs reveal four main 

shortcomings. First, a majority of social marketing programs are not theoretically informed. 

Second, theories are not clearly reported; although they may be used to inform social 

marketing programs. Third, the purpose of using particular theories or models is not always 

stated in detail; and fourth, the evidence base does not explain exactly how theory has been 

applied (e.g. audience research, segmentation, communications, product, service, or idea 

development) in program design, implementation, and evaluation. Reviews in the broader 

behavioural science field report similar deficiencies, with many programs designed without 

reference to, or rigorous application of, theory (Davies, Walker, & Grimshaw, 2010; 

Prestwich et al., 2014; Willmott, Pang, Rundle-Thiele, & Badejo, 2019). 

Taken together, there are two fundamental problems impeding advancement of social 

marketing’s cumulative knowledge base. First, there is a lack of and/or underreporting (or 

failure to clearly reporting) of theoretical application. When theory is applied, it is not always 

clearly reported, with the purpose of using a particular theory or model not always stated. 

Second, evidence reviews have considered the theoretical base of programs at face value 

only. In other words, if an author simply states that a program was theory-based, then the 
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program is considered as such without rigorous assessment as to how theory was actually 

applied to program design, implementation, and evaluation. 

5.3.2 The Role and Importance of Theory 

Theory application is an integral step in the design, implementation, and evaluation of 

programs, and in evidence syntheses (Glanz & Bishop, 2010). There are several benefits of 

explicit theory application. First, theory enables the antecedents of behaviour and the causal 

determinants of change to be appropriately identified and targeted by a program (Michie & 

Prestwich, 2010). By identifying theoretical constructs to target, theory provides a means for 

selecting component behaviour change techniques (BCTs) (Michie, Johnston, Francis, 

Hardeman, & Eccles, 2008) and for refining or tailoring BCTs (Noar, Benac, & Harris, 

2007). Second, theoretically identified mechanisms of action (i.e. mediators and moderators 

of change) can be investigated to gain a further understanding as to how the program elicits 

effects (Michie & Abraham, 2004; Rothman, 2009). This allows researchers to determine 

whether unsuccessful programs have failed because the program has had no effect upon the 

hypothesized mediator or because the hypothesized (and successfully influenced) mediator 

has had no effect on behaviour (Rothman, 2009), thereby facilitating the more efficient 

refinement of the program. Third, theory summarizes our cumulative knowledge of how to 

change behaviour across different populations, behaviours, and contexts (Davis et al., 2015; 

Michie & Prestwich, 2010). Finally, theory-based programs provide an opportunity in which 

theory can be tested, and in doing so, assist in the development of more useful theories which 

in turn supports program optimization and knowledge advancement (Rothman, 2004). 

There is evidence to suggest that behaviour change programs may be enhanced by 

applying theory (Craig, Di Ruggiero, & Frohlich, 2018; Davis et al., 2015; Glanz & Bishop, 

2010), with several reviews reporting larger effects for theory-based programs (Avery, 

Donovan, Horwood, & Lane, 2013; Black, Mullan, & Sharpe, 2016; Bluethmann, 

Bartholomew, Murphy, & Vernon, 2017; Protogerou & Johnson, 2014; Taylor, Conner, & 

Lawton, 2012; Webb, Joseph, Yardley, & Michie, 2010; Willmott et al., 2019). There are, 

however, other reviews that provide equivocal or inconsistent support (see Dalgetty, Miller, 

& Dombrowski, 2019 for further discussion). The problem with research that lacks explicit 

theory is characterized by Clarke (1987, p. 35) as “pieces of a jigsaw which accumulate in 

journals…despite the fact that a real jigsaw puzzle can only be made by taking a picture and 

cutting it up into pieces, not by making pieces and hoping they will form a picture.” Social 

marketers are not leveraging the benefits of theory when they represent and test their 
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programs as one complete and cohesive entity (Tate et al., 2016). This “black box” approach 

offers little insight into the active drivers of change within a program (Tate et al., 2016). 

Thus, the development of a strong evidence base offering rigorous theory application and 

clear reporting is needed before a full understanding can emerge of how to affect individual 

and collective behaviour(s). Accordingly, the following section outlines a step-wise process 

(TITE) that can be applied to enhance theory application and reporting. 

5.4 Development of a Guiding Framework: The TITE Process 

TITE is a four-step theory application process that leverages the known advantages of 

theory and capitalizes on the reciprocal relationship that may be enacted between theory 

selection, intervention mapping, theory testing, and explicit reporting of theory use. We 

provide guidance and recommendations for each step of the TITE process and we discuss 

both the potential and limitations of available resources to support improved theory 

application and reporting. A summary of the TITE theory application process is provided in 

Table 2. 
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Table 2 

Summary of the TITE theory application process 

Stage Description of stage Step Description of steps 

Planning Selection of appropriate theoretical foundation 

(+identifying theory-driven targets aka ‘mechanisms of 

action’) 

(1) Theory 

selection 

Understand the problem (population, behaviour, and context). 

Identify the goal or purpose of the program.1 

Seek evidence (primary or secondary) for the relationship between the 

theoretical constructs specified in a given model and the behaviour(s) 

targeted for change. 

Develop a short list of potential theories. 

Apply a quality assessment framework (see Table 3) to confirm the suitability 

or goodness of the theory. 

Design  Linking of theory-derived BCTs to theory-derived 

mechanisms of action (i.e. behavioural determinants) 

(2) Intervention 

mapping 

Acquire working knowledge of the chosen theory and relevant BCTs. 

Identify how to change theoretically-derived determinants of behaviour. 

Link BCTs with theory-based determinants of the targeted behaviour. 

Theory may also be used to select recipients for the program and/or 

appropriately tailor the program to avoid a one size fits all approach. 

Evaluation  Measuring and testing the theory-derived mechanisms 

of action and their impact on the intended behaviour  

(3) Test theory Test theory in the program. 

Test competing theories in replication studies (same context, population, 

behaviour). 

Test theories across different contexts, populations, and behaviours. 

Refine existing models. 

Build new theories. 

Evaluation  Report theory use throughout all program stages (4) Explicit 

reporting 

Explicitly report theory use throughout all program stages. 

Employ theory use assessment checklist. 

Note. 1The term program encompasses products, services, ideas, and interventions. 

Abbreviations: BCTs = behaviour change techniques.  
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5.4.1 Step 1: Theory Selection 

The first step of the TITE process is the selection of an appropriate theory. Theory 

selection can be a challenge given the sheer volume of theories, many with overlapping 

constructs (Gainforth, West, & Michie, 2015). For example, one consensus method generated 

33 theories and 128 explanatory constructs (Michie et al., 2005), while a later review 

identified 83 theories of behaviour and behaviour change (Davis et al., 2015). To date, only a 

small proportion of the 83 theories have been subjected to wide-scale rigorous empirical 

evaluation. At present there appears to be a lack of knowledge surrounding which theory to 

use, for what purpose, and importantly, how to apply theory to achieve the desired change in 

behaviour. 

A theory should not be chosen because it is most common or popular but because it is 

ideally suited to the particular characteristics of the target population, behaviour, and context 

(Davis et al., 2015). According to Brennan, Binney, Parker, Aleti, and Nguyen (2014, p. 331) 

“if the theoretical input is either incorrect, of low quality, or irrelevant to the problem at hand, 

the result is going to be ineffective regardless of the quality of the intervention.” Therefore, 

social marketers should begin the theory selection process with the end goal of the 

intervention firmly in mind and gain a complete understanding the problem (e.g. target 

population, behaviour, and context) at hand (Glanz & Bishop, 2010). Resources to guide 

theory selection are emerging. Within social marketing there is a book (Brennan et al., 2014) 

describing behaviour change theories that have been applied in social marketing contexts as 

well as a stage-based process for theory selection (Manikam & Russell-Bennett, 2016). Both 

resources, however, do not explicitly outline how theory can (and should) be applied from the 

initial formative research phase right through to the final evaluation of a social marketing 

program. Furthermore, resources on theories of behaviour change tend to reflect specific 

contexts and disciplines and are inevitably limited in the range of theories included (Glanz & 

Bishop, 2010); and often no formative research or analyses are undertaken to guide the 

choice of theory (Davies et al., 2010). Social marketers should, therefore, begin with a 

comprehensive formative assessment (e.g. systematic review and/or audience research) to 

avoid choosing an irrelevant theory (Cane, O'Connor, & Michie, 2012). For example, Pang et 

al., (2017) began with a systematic review of active school travel interventions identifying 

two potential theories (TPB and ECAC model) to test for greatest explanatory potential 

within the specified population, behaviour, and context. Once a short list of potential theories 
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has been identified, quality assessment frameworks (see Table 3 for an example) should be 

applied to confirm the suitability or “goodness” of the theory. 

Table 3 

Quality assessment criteria for theory selection 

No. Criteria Explanation 

1 

 

Clarity of constructs Has the case been made for the independence of constructs? E.g. have 

constructs demonstrated convergent and discriminant validity? 

2 Clarity of relationships 

between constructs 

Are the relationships (hypotheses) between constructs clearly specified? 

3 Measurability Is an explicit methodology available for measuring the constructs 

given? 

4 Testability Has the theory been specified in such a way that it can be tested? 

5 Explanatory Has the theory been previously used to explain/account for a set of 

observations? (statistically or logically) 

6 Causality Has the theory been used to describe mechanisms of change drawing 

from longitudinal evidence? 

7 Parsimony Has the case for parsimony been made? 

8 Generalizability Have generalizations been investigated across behaviours, populations, 

and contexts?  

9 Evidence base Does an evidence base exist to support the chosen theory? 

Note. Reprinted from “Theories of behaviour and behaviour change across the social and behavioural sciences: 

A scoping review” by R. Davis et al., 2015, Health Psychology Review, 9(3), pp. 323-44. 

In the absence of high-quality theory, researchers may refer to frameworks 

summarizing theoretical (or explanatory) constructs. For example, the Theoretical Domains 

Framework (TDF) draws on 128 explanatory constructs from 33 theories of behaviour 

delivering a list of domains which explain the barriers and facilitators of a given behaviour in 

any particular situation (Cane et al., 2012). Similarly, the Grid-Enabled Measures (GEM) 

database provides descriptions of theoretical constructs and the associated measures that may 

be used to assess them (NCI, 2019). Both the TDF and GEM database deal with theoretical 

domains and constructs, not theories themselves. Together, the aforementioned resources 

offer a starting point for marketers to begin building a picture of what works, for whom, how, 

why, and when. 

5.4.2 Step 2: Intervention Mapping 

To intervene is “to intentionally become involved in a difficult situation in order to 

improve it or prevent it from getting worse” (Cambridge Dictionary, 2019). In step two of the 

TITE process, we use the term intervention to direct attention toward the design of 

theoretically-grounded programs that establish clear links (or pathways) to achieve the 

desired change in individual and/or collective behaviour(s). Few studies rigorously apply 
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theory across all program stages: design, implementation, and evaluation (Prestwich et al., 

2014; Willmott et al., 2019); limiting our knowledge of how specific program components 

are (or are not) effectively changing behaviour (Michie & Prestwich, 2010). Moreover, 

theory provides an ideal means of understanding the specific behavioural needs of an 

individual and can optimize intervention delivery via segmentation and tailoring (Noar et al., 

2007). A lack of studies using theory to select recipients for the program and/or tailoring the 

program to different sub-groups of the target population has been noted (Noar et al., 2007; 

Prestwich et al., 2014; Webb et al., 2010; Willmott et al., 2019). Theory can assist in the 

identification and selection of participants whom are most likely to benefit from the program 

(e.g. participants with low levels of motivation or self-efficacy). Likewise, theory can inform 

the refinement and tailoring of programs to meet the specific and often changing needs of 

participants (Rothman, 2009). For example, the TXT2BFiT intervention (Allman-Farinelli et 

al., 2016) used the TTM (Prochaska & DiClemente, 1986, 1992) to develop a series of 

personalized text messages tailored to participants’ stage of change. Moving forward more 

rigorous application of theory to program design is needed. 

Intervention mapping (IM) links BCTs with theory-based determinants (constructs) of 

a targeted behaviour(s) (Kok et al., 2016; Michie et al., 2008). Rigorous application of theory 

involves specifying theoretical determinants of a behaviour and targeting these determinants 

with appropriate BCTs, ensuring that the methods used for creating these links are supported 

by theory (Kok et al., 2016; Michie & Prestwich, 2010). Figure 1 explains the (reciprocal) 

logic behind IM as outlined in the second step of the TITE process. 
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Figure 1  

Theory application logic model in the TITE process 

 
Note. 1The term program encompasses products, services, ideas, and interventions. 

Abbreviations: BCTs = behavior change techniques; MOAs = mechanisms of action. 
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To complete step two of the TITE process social marketers must have (or obtain) a 

working knowledge of the chosen theory and relevant BCTs to understand how the two may 

be linked in program design (Kok et al., 2016; Peters, de Bruin, & Crutzen, 2015). 

Systematic, problem-driven approaches such as the Medical Research Council’s (MRC) 

framework for the development and evaluation of complex programs (Craig et al., 2018), IM 

(Kok et al., 2016), or the TDF (Cane et al., 2012), may be drawn upon for guidance. The 

MRC’s framework outlines a stepwise approach which starts with a “theory” phase before 

progressing to “modelling” and “experimental” phases. While useful, this framework offers 

little guidance for how to progress through each phase. The IM approach focuses on linking 

BCTs with theory-derived determinants of behaviour (Michie et al., 2008), using BCT 

taxonomies (e.g. Michie et al., 2013). The HEYMAN intervention provides a useful example 

of how IM may be applied to program design (Ashton, Morgan, Hutchesson, Rollo, & 

Collins, 2017). A supplementary table published with the pilot evaluation paper demonstrates 

how participatory responses and theoretical constructs derived from two underlying theories 

(SCT and SDT) were aligned with the BCTs employed in the HEYMAN intervention. 

The TDF aims to further simplify and integrate the plethora of behaviour change 

theories and make theory more accessible and usable (Cane et al., 2012). The TDF builds on 

the MRC framework and IM by (1) providing a comprehensive list of all possible influences 

on behaviour; (2) providing clarity about each kind of influence with each domain specified 

by component constructs; and (3) making links between theories and BCTs to address 

implementation difficulties. The IMPLEMENT intervention provides an example of how the 

TDF can be applied to program design (French et al., 2012). The TDF does not, however, 

specify how different methods (or BCTs) interact to generate change (Peters et al., 2015). 

Researchers must, therefore, decide whether selecting and using constructs from multiple 

theories is preferable to using a single theory only. Combining theories can complicate theory 

testing and impede the identification of underlying mechanisms of action and is akin to 

hoping a picture will emerge from various puzzle pieces. The use of a single theory lends 

itself to theory testing and can overcome this problem by starting with the picture first and 

then deconstructing the puzzle to re-evaluate the contribution of each piece. 
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5.4.3 Step 3: Test Theory 

The third step of the TITE process is to test and refine theory. A lack of social 

marketing studies testing theory in program evaluations and using these results to build upon 

and refine theory, limits our understanding of the underlying mechanisms of action and 

impedes knowledge advancement (Michie & Johnston, 2012; Noar & Zimmerman, 2005; 

Rothman, 2009; Weinstein & Rothman, 2005). Innovations in theory depend on researchers 

seeking out opportunities to challenge underlying theoretical assumptions and doing so in a 

manner that allows us to determine what aspects of our theories are supported and what 

aspects require further refinement (Rothman, 2009). Consequently, step three of the TITE 

process advocates for improved theory testing. Five levels of theory testing are delineated 

(see Figure 2). 

Figure 2 

Levels of theory testing in the TITE process 
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To be able to test a theory in a program (Figure 2 – Level I), the first two steps of the 

TITE process must have been applied. In particular, the theory selected to guide intervention 

design must display clarity in the relationships specified between constructs (and behaviour), 

have a methodology available for measuring constructs (and behaviour), and permit testing of 

the relationships specified (see Table 3). Generally speaking, theories need to be empirically 

testable in two ways: (1) they need to specify a set of changeable predictors to describe, 

explain, and predict behaviour (or change), and (2) they need to be specified in such a way 

that they can be rigorously tested and falsified (Lippke & Ziegelmann, 2008). Moreover, to 

permit study-level comparisons, standardized measures of theory-relevant constructs that are 

reliable and valid must be embedded in pre and post evaluations of programs (David & 

Rundle-Thiele, 2018; Michie & Johnston, 2012). Resources such as the GEM database (NCI, 

2019) and The Science of Behaviour Change (SOBC, 2019) may be used to obtain such 

measures.  

Marketers should also seek out opportunities to test the robustness of theory in 

replication studies (Figure 2 – Level II). The systematic examination of how theories operate 

across different settings, behaviours, and populations represents a valuable opportunity to 

assess the status of our theories and to nurture further refinement and growth (Michie & 

Prestwich, 2010; Rothman, 2009). David and Rundle-Thiele (2018) provide a useful example 

of empirically examining a single theory (e.g. TPB) across different behavioural contexts. In 

David and Rundle-Thiele’s (2018) study, the TPB explained walking to and from school, and 

binge drinking; but the theory did not explain packing fruits and vegetables into lunchboxes. 

Variable item use and inconsistent construct reliability was identified, with the authors 

calling for more precise application of theoretical constructs (i.e. consistently using the same 

measures of theoretical constructs for a single theory) to advance the evidence base (David & 

Rundle-Thiele, 2018). In the absence of repeated and consistent application, the robustness of 

a theory remains to be seen (Rundle-Thiele et al., 2019). 

Moreover, marketers should aim to test competing theories across the same contexts, 

populations, and behaviours (Figure 2 – Level III) to identify the theory with the greatest 

explanatory and/or predictive potential. For example, an empirical study by Pang (2017) 

conducted in the context of active school travel and consisting of two parallel cross-sectional 

studies, tested the explanatory potential of two competing theories: The Ecological and 

Cognitive Active Commuting (ECAC) model and the TPB. Findings revealed the explanatory 

potential of the ECAC model (53.4% explained variance) to exceed that of the TPB (35.7% 
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explained variance) by almost 18%. Future programs seeking to change the determinants of 

active school travel would, therefore, select the ECAC model, over the TPB, which offers 

inferior explanatory potential. 

Finally, marketers need to challenge underlying assumptions in order to drive 

theoretical innovation and generate original conceptual ideas that advance the discipline 

(Figure 2 Levels IV and V). The development of new theories starts with the identification of 

theoretical aspects which are supported and those which require further refinement (Michie & 

Johnston, 2012; Rothman, 2009). One of the most notable examples of theory building and 

refining is the Model of Goal Directed Behaviour (MGDB) which was developed on the basis 

of the TPB. The MGDB “views the fundamental components of the TPB with respect to 

goals rather than behaviours” (Hagger & Chatzisarantis, 2005, p. 36). The TPB does not 

capture whether an individual really wants to perform a specific behaviour, which is linked to 

the emotions they expect to feel if they do perform the behaviour. Conversely, the MGDB 

adds desire (i.e. whether people actually want to do something) and the perceived anticipated 

emotional consequences (positive and negative) of a targeted behaviour. Desire is assumed to 

mediate the influence of attitudes, subjective norms, anticipated emotions, and perceived 

behavioural control on intention. The MGDB has been found to explain significantly greater 

amounts of variance in intentions and behaviour in comparison to the TPB in a range of 

behavioural domains (Esposito, van Bavel, Baranowski, & Duch-Brown, 2016; Perugini & 

Bagozzi, 2001; Perugini & Conner, 2000; Taylor, Bagozzi, & Gaither, 2005). 

Similarly, the emergence of socioecological models (Brennan et al., 2016) and 

systems science (Brychkov & Domegan, 2017) highlight how theory development may be led 

via the identification of theoretical limitations. Many popular theories (e.g. TRA/TPB) focus 

on the socio-cognitive drivers of individual behaviour but fail to acknowledge the wider 

environmental influences. The Capability, Opportunity, Motivation, and Behaviour (COM-B) 

model (Michie, van Stralen, & West, 2011) offers a recent example of a socioecological 

model that was built upon an existing evidence base. The COM-B model has a long history of 

theoretical grounding in behaviour change, and many variants of the model existed before its 

inception in 2011, including the Needs, Opportunities, and Abilities (NOA) model 

(Gatersleben & Vlek, 1998), the Motivation, Opportunities, and Abilities (MOA) framework 

(MacInnis, Moorman, & Jaworski, 1991; Rothschild, 1999), and the later MOAB extension 

(Parkinson, Schuster, & Russell-Bennett, 2016; Willmott & Parkinson, 2017). The COM-B 

model has built upon and addressed limitations of these models by distinguishing between 
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automatic and reflective motivation, physical and psychological capability, and the physical 

and social environment (opportunity). Human behaviour is not only dependent on physical 

capability but psychological capability as well (West & Brown, 2014); and physical and 

social opportunity are needed to prompt and support behaviour(s) change that benefit both 

individuals, groups, and society at large (Michie et al., 2011). Finally, theories of behaviour 

(and change) must recognize that not all behaviours are volitional and depend on automatic 

processes that are associated with specific environmental cues and/or stimuli (Cohen & 

Farley, 2008; Gardner, de Bruijn, & Lally, 2011; Moldovan & David, 2012). 

5.4.4 Step 4: Explicitly Report Theory Use 

The fourth and final step of the TITE process is to explicitly report theory use in 

published evaluations. A lack of clear reporting of theory use has been identified, and 

although a lack of theory reporting does not necessarily equate to a lack of theory use, 

without sufficient reporting we are unable to replicate studies, perform critical appraisals, and 

establish the utility of using theory to enhance program outcomes (Michie & Prestwich, 

2010). Thus, the final step of the TITE process focuses on ensuring reporting of theory use is 

explicit, consistent, and transparent in program evaluation papers. 

In the same manner that tools such as the Consolidated Standards for Reporting Trials 

(CONSORT) and the Transparent Reporting of Evaluations with Non-Randomized Designs 

(TREND) promote transparency in the reporting of a study’s design, conduct, analysis, and 

interpretation, marketers should aim to provide the same level of transparency when reporting 

on theory use to permit critical appraisal across studies and prevent spurious study findings 

being used to support or refute the value of a particular theory. Refer to Table 4 for the TITE 

theory application checklist. This checklist can be used when reporting how theory was 

applied to program design, implementation, and evaluation. The inclusion of this checklist in 

program evaluation papers and/or as accessible supplementary material would promote 

transparency, inform replication studies, and permit critical appraisal. 
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Table 4 

Checklist for reporting implementation of the TITE process 

Stage Step Sub-steps (actions) Check 

(Y/N) 

Planning (1) Theory selection Identify goal or purpose of the program.1 

Conduct initial formative assessment to gain an understanding of the problem including population, behaviour, and 

context. 

Develop a short list of potential theories. 

Test explanatory potential of potential theories with primary data and/or assess suitability of potential theories with 

quality assessment criteria (see Table 3). 

 

Design  (2) Intervention 

mapping 

Use available resources (e.g. TDF) to identify how to change theoretically-derived determinants of behaviour. 

Systematically link BCTs with theory-based determinants of the targeted behaviour using an IM approach. 

Consider the value in selecting recipients for the program based on theoretical constructs measured at baseline and/or 

tailoring program delivery to optimize outcomes. 

 

Evaluation  (3) Test theory Ensure reliable and valid theoretical measures are sourced and embedded in the program evaluation protocol. 

Test theory in program evaluation. 

Use program results to build or refine theory and/or formulate suggestions for future research. 

 

Evaluation  (4) Explicit 

reporting  

Explicitly report theory use throughout all program stages and publish as supplementary material.  

Note. 1The term program encompasses products, services, ideas, and interventions. Checklist adapted from “Are programs theory-based? Development of a theory coding 

scheme,” by S. Michie, and A. Prestwich, A., 2010, Health Psychology, 29(1). 
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5.5 Discussion and Conclusions 

Marketing is often perceived as the root of all evil promoting overconsumption and 

threatening the sustainability and wellbeing of communities, markets, institutions, and the 

environment (Achrol & Kotler, 2012). Social marketing has demonstrated, however, that the 

power of marketing can be used to create a better world delivering positive environmental, 

health, and social changes benefitting both individuals and communities served. This paper 

has taken a critical view evaluating how (social) marketing research and practice can advance 

into the future with improved theory application, and in so doing, increase its prominence in 

the social and behaviour change fields by actively contributing to a better world. Convincing 

promotion of marketing as a force that can be effectively used to achieve change for the 

better will further elevate the standing of the discipline in the social sciences.  

Large variation in the application of social marketing threatens the future of the 

discipline in the social and behavioural change fields. Social marketing has long been 

acknowledged as a difficult game to master, requiring greater ingenuity and imagination than 

commercial marketing (Bloom & Novelli, 1981). For marketing to broaden and grow in line 

with recent transformations in the environment and society, the discipline must reinvent 

itself. To address issues of fragmentation and diverse research findings, we must work toward 

developing an evidence base, and in time, processes that can be applied to effect positive 

change across different behaviours, populations, and contexts. Establishing this evidence base 

requires a fine-grained understanding of how complex programs bring about and affect 

individual and collective behaviour(s). This paper highlights how theory has the potential to 

overcome this challenge and outlines a process that can be applied to facilitate the 

construction of an evidence base that is robust and defensible. 

A lack of theory utilization is evident, and where theory is considered, examination 

has been limited to theory mention. To advance the current state-of-play this paper offers a 

process (TITE) with guiding examples to enhance theory application and reporting. The TITE 

process aims to shift current practice away from merely acknowledging a lack of theory use 

to commencing work on developing methods, tools, techniques, and processes to facilitate 

rigorous theory application and explicit reporting. Adoption and implementation of the TITE 

process has a number of potential benefits. First, following guidance outlined in the first step 

of the TITE process will increase the likelihood that the selected theoretical input is of sound 

quality and suited to the particular characteristics of the target population, behavior, and 
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context; thereby increasing the probability that the program will achieve the desired 

outcomes. Second, step two of the TITE process outlines protocols and methods to guide the 

theory-driven identification and mapping of casual pathways to behavioral change (or 

maintenance). Third, following steps one and two of the TITE process will permit an 

evaluation of how specific program components are (or are not) effectively contributing to 

observed outcomes, thereby informing the refinement of future program designs to enhance 

program efficiency and effectiveness over time. Moreover, theoretical innovation—which 

relies on researchers challenging underlying theoretical assumptions—has been declining in 

marketing (Belk et al., 2019). Step three of the TITE process advocates for increased theory 

testing to facilitate the identification of theoretical aspects which are supported within a given 

theory or model, and those which require further refinement; and in so doing, supports the 

future development of original conceptual ideas that advance the discipline. Fourth, the 

explicit reporting of theory application throughout all intervention stages using the checklist 

for reporting implementation of the TITE process will promote transparency, inform 

replication, and permit critical appraisal, and in so doing, will prevent spurious study findings 

being used to support or refute the value of a particular theory. Finally, the TITE process 

should resolve any confusion regarding how theory should be applied across the life of a 

program, thereby contributing to an increase in the frequency of rigorous theory application 

and improved reporting of theory use.  

By understanding how theory has been applied in an intervention we will be better 

placed to deliver roadmaps (i.e. an evidence base of the mechanisms of action and associated 

BCTs) that researchers and practitioners can reliably follow to deliver desired changes in 

behavior, and in turn, transform the health of individuals and populations. According to 

Davidoff, Dixon-Woods, Leviton, and Michie (2015, p. 1) “if practitioners want theory at all, 

it is for its potential in helping them design and implement programs with the greatest 

possible impact in their particular context, which is often small and local.” Adoption and 

implementation of the four-step theory application process outlined will advance health 

behavior change research and practice in a theoretically grounded, pragmatic manner. 

Importantly, adherence to the four-steps will ensure rigorous theory application and 

reporting, thereby facilitating the development of an evidence base that identifies causal 

pathways to change across different populations, behaviors, and contexts.  
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Taken together, this paper offers a procedural contribution to marketing thought and 

practice (Maclnnis, 2011) via the development of an evidence-based form of structured 

guidance (TITE process) to assist marketers in the design, implementation, evaluation, and 

reporting of theory-driven programs. The novel TITE theory application process, if adopted, 

will improve theory application and reporting procedures in (social) marketing thereby 

advancing our contributions to a better world. It is important to recognize that selected 

exogenous advancements and changes originating from outside the boundary of the 

marketing discipline can (and have) shape what happens in the discipline for the better. While 

many methods of theory building and knowledge creation are important for advancing our 

understanding, evidence is where the game is played; and if we, as marketers, want to be 

competitive by obtaining and sustaining funding, and gaining policy maker and other 

organisational support, we need to build an evidence base that cannot be refuted. In the 

absence of rigorous theory application and clear reporting, building this evidence base will 

quite simply not be possible. 
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6.1 Abstract 

Many theories have been developed to explain and/or predict human behaviour; 

however, few have been subjected to wide-scale rigorous empirical evaluation and our 

understanding is largely restricted to social psychological theories. This paper contributes 

with an empirical evaluation and validation of the COM-B model across behavioural 

contexts. Cross-sectional surveys were developed and administered online to two 

convenience samples of young adults (aged 18-35 years). The explanatory power of the 

COM-B model was found to vary across behavioural contexts (R2 = 0.31 physical activity; R2 

= 0.23 healthy eating). Findings from both models highlight the important role of motivation 

in explaining behaviour. In the physical activity model (N = 582) motivation mediated the 

relationship between capability and behaviour, and opportunity and behaviour. In the healthy 

eating model (N = 455) motivation mediated the relationship between capability and 

behaviour, while capability mediated the relationship between opportunity and motivation. 

Implications of this empirical evaluation of the COM-B model are discussed, along with 

directions for future research. 

 

Keywords: behaviour; psychology; marketing; theory development; theory testing 
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6.2 Introduction 

The evolution of theory is essential for the longevity of any discipline. According to 

Saren (2016), theory provides a direction and structure to guide academic enquiry; offers a 

basis for understanding how a system works and explains the underlying foundations and 

forces of that system; improves practical decision making and problem solving; and 

contributes to the academic stature of a discipline. The term ‘theory’ has been defined in 

many varied ways (see Rundle-Thiele, 2016 for examples), often to the detriment of the 

discipline’s cumulative knowledge base. The lack of clarity surrounding what constitutes a 

theory in the behavioural and social sciences has been previously highlighted (Davis, 

Campbell, Hildon, Hobbs, & Michie, 2015). Within both the behavioural and social sciences, 

a number of terms (e.g. framework, model, orientation) are frequently used interchangeably 

with theory, with a lack of generally accepted terms to appropriately guide terminology use 

among researchers and practitioners evident (Davis et al., 2015). Variable term use may, in 

part, reflect differing philosophical orientations. Depending on their philosophical stance, 

scholars will hold different views regarding what constitutes theory. The term may be used 

by some to refer to a set of assertions or propositions, or an abstract conceptualisation of the 

relationships between entities; for others, the term may be used to represent a general 

principle that is applied to explain or predict phenomena (Saren, 2016). In many cases, theory 

is used to convey verification of facts, systems of organisation, law-like generalisations, and 

tested hypotheses (Saren, 2016). Consequently, theory emerges following rigorous empirical 

testing and verification across different behaviours, populations, and contexts. Theory is 

associated with the evolution of scientific knowledge and the notion of an objective, 

explanatory lens upon the world (Michie, West, Campbell, Brown, & Gainforth, 2014; Saren, 

2016). 

Much of the scientific endeavour, however, does not constitute theory because it 

consists of disparate observations or descriptions rather than explanation (Michie et al., 

2014). Fundamentally, a theory should provide an explanation for observed phenomena and 

be capable of generating potentially falsifiable predictions (West & Brown, 2014); and in 

doing so, should deliver a structured framework in which knowledge may be coherently 

organised, accumulated, and advanced over time (Michie et al., 2014). Informal explanation, 

unfalsifiable statements, and ideas are important but they are not scientific theories (Popper, 

2005). Davis et al. (2015, p. 327) provide an expert consensus definition of theory: “a set of 

concepts and/or statements with specification of how phenomena relate to each other. Theory 
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provides an organising description of a system that accounts for what is known, and explains, 

and predicts phenomena.” Essentially, theory is an organised way to think about observed 

phenomena, that when applied, can reveal deeper understandings of how and why things 

happen (Saren, 2016). In the context of behaviour, theories should explain ‘why, when, and 

how’ a behaviour does or does not occur; and importantly, for those seeking to change 

behaviour, theory should identify the sources of influence to be targeted in order to alter the 

behaviour of interest (Michie et al., 2014). A large number of theories attempting to explain 

and/or predict behaviour have been developed, across a wide range of disciplines. For 

example, a consensus method by Michie et al. (2005) generated 33 theories, while a later 

scoping review identified 83 theories of behaviour and behaviour change (Davis et al., 2015). 

Although a large number of theories exist, many have not been subjected to wide-

scale rigorous empirical evaluation (Davis et al., 2015). Scholars have cautioned against the 

reliance on a small number of popular theories, without direct empirical tests or questioning 

of underlying assumptions (Rothman, 2004, 2009; Weinstein & Rothman, 2005). Researchers 

should always remain critical of theory (Maclaran, Saren, Stevens, & Goulding, 2009). 

Theory can both “broaden our minds and tie us into particular ways of thinking, skewing our 

perspectives in ways that often go unquestioned and unrecognised” (Saren, 2016, p. 33). Over 

the years, there have been several calls for improved and increased operationalisation, 

application, testing, and refining of theory (Michie & Johnston, 2012; Noar & Zimmerman, 

2005; Rothman, 2009; Weinstein, 2007; Weinstein & Rothman, 2005), but advancements 

have been slow. 

As will be exemplified in this paper, the lack of rigorous empirical evaluation of 

theories may, in part, be a reflection of the level of specification in the initial 

conceptualisation of theories. For example, across the 83 theories identified in the scoping 

review by Davis et al. (2015) the level of specification ranged from quite specific (e.g. 

particular behavioural domain or intervention type) to very general, including multiple levels 

of influence. Davis et al. (2015) note that the cut-offs at either end of the spectrum ranging 

from general to specific were inevitably arbitrary but nevertheless this work highlights the 

ongoing need for improved and more consistent methods of representing theories, including 

increased precision of, and consensus on, terminology used when referring to theory (West et 

al., 2019). The primary purpose of the present paper is to respond to the calls for improved 

and increased operationalisation and testing of theories with an empirical evaluation and 

validation of the COM-B model (Michie, van Stralen, & West, 2011) across two behavioural 
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contexts. In fulfilling this overarching research purpose, this paper through an applied 

example, elucidates the challenges faced in operationalising and testing general theories of 

behaviour which have been broadly conceptualised and encompass multiple sources of 

influence. The following section presents a rationale for selecting the COM-B model, an 

overview of the theoretical framework, and outlines the three main research propositions 

underpinning the study. 

6.2.1 Rationale for Theory Selection  

Understanding behaviours and the contexts in which they occur is an integral step in 

the development of interventions that are more likely to prove effective in changing 

behaviour (Davis et al., 2015; Michie & West, 2013). When designing an intervention 

intended to change behaviour, it is important to canvas the full range of potential levers of 

change (Michie et al., 2014). Theory promotes a systematic approach to this process and 

reflection about the causal nature of particular relationships, which is important given the 

myriad of influences that may be incidentally, rather than causally associated with any given 

behaviour (Michie et al., 2014). Many of the popular theories used in behavioural and social 

science research, however, fail to capture the full range of potential influences on behaviour 

(Davis et al., 2015; Glanz & Bishop, 2010; Luca & Suggs, 2013; Painter, Borba, Hynes, 

Mays, & Glanz, 2008; Prestwich et al., 2014; Truong, 2014; Truong & Dang, 2016). For 

example, Davis et al. (2015) found 63% of the 276 articles reviewed related to just four 

theories: The Transtheoretical Model (TTM) (Prochaska & DiClemente, 1986, 1992) (33%), 

Theory of Reasoned Action/Planned Behaviour (TRA/TPB) (Ajzen, 1991; Fishbein & Ajzen, 

1975) (13%), Social Cognitive Theory (SCT) (Bandura, 1986) (11%), and the Information-

Motivation-Behavioural-Skills Model (Fisher, Fisher, & Harman, 2009) (7%). A further four 

theories accounted for 12% of articles reviewed: Health Belief Model (HBM) (Hochbaum, 

Rosenstock, & Kegels, 1952) (3%), Self-determination Theory (SDT) (Deci & Ryan, 2000) 

(3%), Health Action Process Approach (Schwarzer, 1992) (3%), and Social Learning Theory 

(SLT) (Bandura & Walters, 1977) (2%). The remaining theories (N=70) were applied fewer 

than six times, with most applied once or twice only. The potential benefit of using theory to 

advance research and practice is severely limited by relying on a restricted set of theories 

instead of considering the full range of theories available (Michie et al., 2014). 

Furthermore, many of the most commonly used theories focus on the intra-individual, 

and occasionally interpersonal, factors of behaviour while failing to account for the complex 

social and physical environments in which behaviour occurs (Michie et al., 2014). Moreover, 
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many of the popular theories of behaviour (e.g. TRA/TPB, HBM) focus on the rational 

drivers of individual behaviour and ignore the important roles of impulsivity, habit, self-

control, associative learning, and emotional processing (West & Brown, 2014). There is 

empirical evidence to support the explanatory and predictive capacity of these dominant 

social psychological theories (e.g. TRA/TPB, HBM), albeit with varying degrees of success 

(Carpenter, 2010; McEachan, Conner, Taylor, & Lawton, 2011); however, an over-reliance 

on the most popular theories without direct empirical tests or questioning of underlying 

assumptions (Noar & Zimmerman, 2005), limits progress in the field (Rothman, 2004, 2009; 

Weinstein & Rothman, 2005). 

The COM-B model (Michie et al., 2011) offers a wider socioecological lens than has 

traditionally been applied to understand and explain behaviour. In the COM-B model, 

behaviour at a given moment is said to arise from a person’s capability, opportunity, and 

motivation to act (Michie et al., 2011). The COM-B model shares similarities with other 

related, yet distinct models including: the Needs, Opportunities, and Abilities (NOA) model 

(Gatersleben & Vlek, 1998), the Motivation, Opportunities, and Abilities (MOA) framework 

(MacInnis, Moorman, & Jaworski, 1991; Rothschild, 1999), and the later MOAB extension 

(Parkinson, Schuster, & Russell-Bennett, 2016; Willmott & Parkinson, 2017). Representative 

of a socioecological perspective of behaviour, these theories encourage the incorporation of 

social and environmental (opportunities) influences in addition to individual response factors 

(motivation and ability/capability). The COM-B model is distinct in that it distinguishes 

between physical and psychological capability, physical and social opportunity, and 

automatic and reflective motivation. Importantly, the model does not place priority on 

individual, group, or environmental factors—internal psychological processes and external 

factors are given equal status, acknowledging the multitude of potential influences on 

behaviour (Michie et al., 2011). These nuances in conceptualisation are important when 

dealing with complex behaviours such as healthy eating and physical activity. 

The COM-B model has been used to guide intervention development (Walsh, Corbett, 

Hogan, Duggan, & McNamara, 2016; Webb, Foster, & Poulter, 2016), identify enablers and 

barriers to intervention delivery (Alexander, Brijnath, & Mazza, 2014), and as a guiding 

theoretical framework for content analyses (Lister, West, Cannon, Sax, & Brodegard, 2014) 

and evidence reviews (Arnott et al., 2014); however, limited empirical research has been 

conducted to evaluate the explanatory power of the model with the exception of one 

prospective cohort study (Howlett, Schulz, Trivedi, Troop, & Chater, 2017). Given the COM-
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B model offers a wider socioecological theory for understanding and explaining behaviour, 

and limited empirical evaluation of the model has been conducted, the COM-B model was 

the chosen theoretical framework to fulfil the previously stated research purpose. 

6.2.2 Theoretical Framework and Proposition Development 

According to the COM-B model (Michie et al., 2011), for any given behaviour to 

occur, at any given moment, one must have the capability and opportunity to engage in the 

behaviour of interest; and the strength of motivation to engage in the behaviour must be 

greater than for any other competing behaviour (Michie et al., 2014). As illustrated in Figure 

1, capability, opportunity, and motivation may interact to generate a specified behaviour. 

Figure 1. 

The COM-B Model  

 
Note. Reprinted from: “The behaviour change wheel: A new method for characterising and designing behaviour 

change interventions,” by S. Michie et al., 2011, Implementation Science, 6(1) p.42.  

Capability and behaviour 

In the COM-B model, capability is defined as the individual’s psychological and 

physical capacity to engage in the behaviour concerned (Michie et al., 2011). Specifically, 

physical capability relates to whether an individual possesses the necessary knowledge and 

skills required to perform a given behaviour, while psychological capability refers to an 

individual’s capacity to engage in the necessary thought processes, comprehension, and 

reasoning to perform a given behaviour (Michie et al., 2011). Capability is often referred to 

as ability which has been similarly defined as an individual’s skills or proficiencies in 
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performing a behaviour (MacInnis et al., 1991; Rothschild, 1999). Essentially, capability is 

the extent to which individuals have the necessary resources (e.g. physical skills and practical 

knowledge) (Brug, 2008; Gruen, Osmonbekov, & Czaplewski, 2005) and mental capacity to 

engage in the necessary thought processes, comprehension and reasoning to solve problems, 

manage the stresses that can undermine the adoption of a new behaviour, and/or break out of 

addictive habits (Rothschild, 1999; West & Brown, 2014). In the context of weight-related 

behaviours including healthy eating and physical activity, capability has been linked to 

behavioural regulation strategies such as action control and action planning (Brug, 2008; 

Howlett et al., 2017; Willmott & Parkinson, 2017). Past experience, subjective knowledge, 

and a sense of situational competence have also been associated with ability (capability) 

(Bagozzi & Dholakia, 2002; MacInnis et al., 1991). Of note, research has shown ability 

(capability) to be significantly associated with both motivation to act and behaviour in a 

range of contexts (Bettiga, Lamberti, & Noci, 2018; Bigné, Hernández, Ruiz, & Andreu, 

2010; Gruen, Osmonbekov, & Czaplewski, 2006; Howlett et al., 2017; Li, Xu, Chen, & 

Menassa, 2019). In the COM-B model, capability is proposed to both directly and indirectly 

influence behaviour via the mediating effect of motivation (Michie et al., 2011). 

Opportunity and behaviour 

Opportunity is defined as all the external factors that lie outside an individual that 

make behaviour possible or prompt it (Michie et al., 2011). Similarly, in consumer research 

opportunity has been defined as the environmental factors (e.g. exposure time to ads, number 

of distractions and repetitions etc.) that are not within the control of consumers but can enable 

or inhibit behaviour (MacInnis et al., 1991; Maclnnis & Jaworski, 1989; Rothschild, 1999). In 

the COM-B model, a distinction is made between the physical opportunity afforded by the 

built environment and the social opportunity afforded by the cultural milieu that dictates the 

way that individuals think about things (Michie et al., 2011). Fewer specific antecedents to 

opportunity have been identified in the literature, although in a general sense enhancing 

opportunity may be addressed as facilitation of creating a conducive context to enable a given 

behaviour (Gruen et al., 2005). Opportunity has also been broadly related to the immediate 

environment surrounding an individual and how that affects the availability and accessibility 

of the resources needed to perform a specific behaviour (MacInnis et al., 1991; Rothschild, 

1999). Thus, opportunity may be approached from a positive view of availability, or from a 

negative perspective of impediments to behavioural enactment (MacInnis et al., 1991; 

Rothschild, 1999). Past research suggests the role of opportunity in directly influencing 
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behaviour is variable. Some studies have shown opportunity to be significantly associated 

with behaviour in the contexts of energy saving behaviours (Li et al., 2019) and airline ticket 

purchases (Bigné et al., 2010); whereas, other studies have reported non-significant 

relationships between opportunity and behaviour (or a related outcome) in the contexts of 

customer-to-customer know-how exchange (Gruen et al., 2006) and participation in 

communities of virtual co-creation (Bettiga et al., 2018). Of note, research suggests that if 

both the social and physical environment are supportive of healthful eating and regular 

physical activity individuals will be more likely to engage in these behaviours (Willmott & 

Parkinson, 2017). For example, eating healthily and being physically active may be desirable 

to an individual, however, because of perceived external pressure to conform to a cultural 

standard they are unwilling to act for fear of social exclusion, ridicule, or other repercussions 

(Michie et al., 2011). Equally, eating healthily and being physically active may be supported 

within an individual’s social network, however, if the built environment does not support or 

provide opportunities for purchasing nutritious food or being physically active, the person 

will be unable to act (Michie et al., 2011). Of note, Howlett et al. (2017) found opportunity 

(represented by social influences only) to have an indirect relationship with physical activity 

behaviour in adults via the mediating effect of motivation. In the COM-B model, opportunity 

is proposed to both directly and indirectly influence behaviour via the mediating effect of 

motivation (Michie et al., 2011). 

Motivation and behaviour 

In the COM-B model, motivation is defined as all the brain processes that energise 

and direct behaviour, not just goals and conscious decision-making (Michie et al., 2011). In 

consumer research, motivation has been defined as a consumer’s goal-directed arousal to 

engage in the desired behaviour (MacInnis et al., 1991; Moorman & Matulich, 1993; 

Rothschild, 1999). Generally, motivation is viewed as a force that directs individuals toward 

goals; thus, marketing and consumer research has traditionally explored ways that customers 

can be motivated to engage in behaviours, make decisions, and/or process information (Hoyer 

& MacInnis, 1997; Maclnnis & Jaworski, 1989). According to the MOA framework 

(MacInnis et al., 1991) motivation incorporates readiness, willingness, interest, and desire to 

engage in information processing. Potential antecedents of motivation include personal 

relevance, goals and needs, perceived risk, and consistency with existing attitudes (Hoyer & 

MacInnis, 1997). In the COM-B model, motivation includes both non-volitional mechanisms 

(i.e. automatic processes such as emotional responding and impulses) and volitional 
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mechanisms (i.e. reflective processes and analytical decision making) (Michie et al., 2011). 

Thus, a distinction is made between reflective processes (evaluations and plans) and 

automatic processes (emotions and impulses that arise from associative learning and/or 

innate dispositions) (Michie et al., 2011). There is a large body of research that indicates 

dietary choice and physical activity patterns are often assigned to automatic processes (Cohen 

& Farley, 2008; Gardner, de Bruijn, & Lally, 2011; Moldovan & David, 2012). Thus, the 

COM-B model overcomes limitations of dominant social psychological theories (e.g. 

TRA/TPB, HBM) that focus on the rational drivers of individual behaviour only and ignore 

the important roles of impulsivity, habit, self-control, associative learning, and emotional 

processing (West & Brown, 2014). Past research has shown motivation to be significantly 

associated with behaviour in a range of contexts (Bettiga et al., 2018; Bigné et al., 2010; 

Gruen et al., 2006; Howlett et al., 2017; Li et al., 2019; Moorman & Matulich, 1993). Of 

note, Moorman and Matulich (1993) found motivation to independently influence consumers’ 

preventive health behaviours. Similarly, Howlett et al. (2017) found motivation to directly 

influence physical activity behaviour in adults; and partially mediate the relationships 

between capability and behaviour, and opportunity and behaviour. In the COM-B model, 

motivation is proposed to both directly influence behaviour as well as mediate the 

relationships between capability and behaviour, and opportunity and behaviour (Michie et al., 

2011). 

Subsequently, the three main research propositions underpinning the empirical 

evaluation and validation of the COM-B model reported in this paper are: 

P1: The COM-B model can be operationalised into a valid measurement model of 

young adult’s physical activity and healthy eating behaviours. 

P2: Capability, opportunity, and motivation will account for a unique proportion of 

variance in young adult’s physical activity and healthy eating behaviours.  

P3: Capability and opportunity will influence young adult’s physical activity and 

healthy eating behaviours directly as well as indirectly with motivation as a mediator. 
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6.3 Material and Methods 

6.3.1 Participants and Design 

This study used a cross-sectional survey design to test the explanatory potential of the 

COM-B model (Michie et al., 2011) in the contexts of physical activity and healthy eating. 

The target population of interest was young adults aged 18-35 years. The most rapid weight 

gain in the life-course has been observed during the early twenties to mid-thirties (Flegal, 

Kruszon-Moran, Carroll, Fryar, & Ogden, 2016; Zheng et al., 2017). The cause of age-related 

weight gain during young adulthood appears to be lifestyle-based, resulting from marked 

declines in physical activity (Hankinson et al., 2010; Whatnall et al., 2019), increases in 

sedentary behaviour (De Cocker, van Uffelen, & Brown, 2010), and poor dietary habits 

(Duffey, Gordon-Larsen, Steffen, Jacobs, & Popkin, 2010; Kimmons, Gillespie, Seymour, 

Serdula, & Blanck, 2009; Larson, Neumark-Sztainer, Laska, & Story, 2011; Sherwood, 

Jeffery, French, Hannan, & Murray, 2000; Whatnall et al., 2019). Therefore, establishment 

and maintenance of healthy behavioural patterns during this transitional period is critical to 

ensuring the future health and wellbeing of young adults. Understanding the determinants of 

young adult’s physical activity and healthy eating behaviours is a prerequisite to the effective 

design of future interventions (Davis et al., 2015). 

6.3.2 Procedure  

The research protocol was approved by the principal investigator’s institution prior to 

commencement (ethics ref no. 2017/308). Two surveys were developed and administered 

online using LimeSurvey. The survey landing page included the purpose of the research, 

approximate duration of the survey, incentive for participation, notification of the voluntary 

and anonymous nature of participation, and a link to the full information sheet. By clicking 

continue, participants consented to their participation in the study. A combination of 

convenience, purposive, and snowball sampling methods were employed to recruit eligible 

participants. Combining multiple sampling techniques was expected to increase survey 

response (Barlett, Kotrlik, & Higgins, 2001). University students are largely representative of 

the target population (Edwards & van der Brugge, 2012); consequently, two convenience 

samples were drawn from six large Australian universities via staff and student broadcast 

emails. Snowball sampling was initiated by encouraging respondents who completed the 

survey to share the survey link via their social media platforms. In addition, a prize draw was 

used to incentivise participation. Respondents who completed the survey were given the 
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option to enter a random draw to win one of 10 $50 gift vouchers. Monetary incentives have 

been shown to increase survey response rates across all modalities, including online surveys 

(Cho, Johnson, & VanGeest, 2013; Singer & Ye, 2013). To further optimise response rates 

and reduce respondent burden, the physical activity survey was disseminated in March 2018, 

with the healthy eating survey disseminated later in October 2018. Participants who 

completed the physical activity survey and agreed to be contacted for future research were 

sent invites for the healthy eating survey via an email containing a closed survey link. In 

accordance with recommended best practice, reminder messages were sent to participants of 

the closed survey (Kelley, Clark, Brown, & Sitzia, 2003). 

6.3.3 Measures 

A comprehensive review of the literature was performed to obtain pre-validated 

measures appropriate for capturing the latency of the COM-B model constructs in the 

contexts of physical activity and healthy eating. Specifically, measures were informed by the 

Theoretical Domains Framework (TDF) (Cane, O'Connor, & Michie, 2012); with domains 

mapped onto COM-B model constructs (see Table 1). This method has been applied in 

previous empirical evaluations of the COM-B model (Howlett et al., 2017). Where possible, 

the same measures were used in both surveys, with minor contextual adaptions made to item 

wording. Where measures were unable to be adapted (e.g. environmental context and 

resources), a further search of the literature was performed to source pre-validated 

measurement scales in the relevant context. Physical activity was measured using the 

International Physical Activity Questionnaire (IPAQ) scale (Ekelund et al., 2006). Diet was 

assessed using 12 items derived from previously used instruments that assessed the frequency 

of consuming food groups in line with the Dietary Guidelines for Australian Adults (Duncan 

et al., 2014; Haapasalo, de Vries, Vandelanotte, Rosenkranz, & Duncan, 2018; O'Reilly & 

McCann, 2012). Each item was scored from 0 to 10 to reflect compliance with Australian 

dietary guidelines for that food group (NHMRC, 2013) and summed to create a total score 

from 0 to 120, where higher scores were indicative of better dietary quality. 
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Table 1 

Mapping of COM-B constructs to TDF domains and associated measures 

   Physical activity Healthy eating  

 COM  TDF domain  Measure(s) Source(s) Measure(s) Source(s)  

C
ap

ab
il

it
y

 

Psychological Knowledge  Physical activity 

knowledge 

(Rundle-Thiele, Kubacki, & 

Gruneklee, 2016) 

Nutrition knowledge (Dickson-Spillmann, Siegrist, & 

Keller, 2011) 

 

 Skills  Perceived 

competence 

(Fox & Corbin, 1989) Perceived 

competence 

(van der Horst, Brunner, & 

Siegrist, 2011) 

 

 Memory, attention and 

decision processes  

Decision making (Marcus, Rakowski, & 

Rossi, 1992) 

Decisional balance (Norman et al., 2010)  

 Behavioural regulation  Action control 

 

Action planning 

 

Habits 

(Luszczynska & Schwarzer, 

2003) 

(Sniehotta, Scholz, & 

Schwarzer, 2005) 

(Verplanken & Orbell, 

2003) 

Action control 

Action planning 

Habits 

 

(Luszczynska & Schwarzer, 2003) 

(Sniehotta et al., 2005) 

(Verplanken & Orbell, 2003) 

 

Physical Skills  - - -  

O
p

p
o

rt
u
n

it
y
 

Social Social influences  Subjective norms  

 

Social support 

Rhodes and Courneya 

(2003) 

Sallis, Grossman, Pinski, 

Patterson, and Nader (1987) 

Subjective norms 

 

Social support 

(Conner, Norman, & Bell, 2002; 

Rhodes & Courneya, 2003) 

(Norman et al., 2010; Sallis et al., 

1987) 

 

Physical  Environmental context and 

resources 

Perceived 

environment 

Echeverria, Diez-Roux, and 

Link (2004) 

Perceived 

environment 

(Dewar, Lubans, Plotnikoff, & 

Morgan, 2012; Norman et al., 

2010) 

 

M
o

ti
v

at
io

n
 

Reflective  Social/professional role & 

identity 

Identity Anderson and Cychosz 

(1994) 

Identity (Carfora, Caso, & Conner, 2016)  

 Beliefs about capabilities  Self-efficacy 

PBC 

Rhodes and Courneya 

(2003) 

Self-efficacy  

PBC 

(Conner et al., 2002; Rhodes & 

Courneya, 2003) 

 

 Optimism - - - -  
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   Physical activity Healthy eating  

 COM  TDF domain  Measure(s) Source(s) Measure(s) Source(s)  

 Beliefs about 

consequences  

Attitudes 

(instrumental and 

affective) 

Rhodes and Courneya 

(2003) 

Attitudes 

(instrumental and 

affective) 

 

(Conner et al., 2002; Rhodes & 

Courneya, 2003) 

 

 Intentions Intentions Rhodes and Courneya 

(2003) 

Intentions (Conner et al., 2002; Rhodes & 

Courneya, 2003) 

 

 Goals Physical activity 

goals 

Markland and Ingledew 

(1997) 

Dietary goals (Turner-McGrievy, Wright, 

Migneault, Quintiliani, & 

Friedman, 2014) 

 

Automatic  Social/professional role & 

identity 

- -  - -   

 Optimism  - - - -  

 Reinforcement Reward-based 

exercise 

Marcus, Rossi, Selby, 

Niaura, and Abrams (1992) 

Reward-based eating (Epel et al., 2014)  

 Emotion Affect (positive and 

negative) 

Thompson (2007) Emotional state (Macht & Simons, 2000)  

Note. Objective measurement of physical skills (PA and HE) was not possible; perceived competence was measured as a proxy. A valid measure of optimism (PA and HE) 

was not sourced. Abbreviations: HE = healthy eating; PA = physical activity; PBC = perceived behavioural control; TDF = theoretical domains framework.
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6.3.4 Analysis 

Descriptive statistics were analysed using SPSS v25. Exploratory factor analyses were 

performed in SPSS to ascertain the underlying structure of the measures selected to capture 

the latent constructs delineated in the COM-B model. Confirmatory factor analyses were 

conducted in AMOS v25. Anderson and Gerbing’s (1988) two-step approach to structural 

equation modelling (SEM) was followed with both measurement and structural models 

specified and tested in AMOS v25 using maximum likelihood estimation. A final structural 

model was established through a step-wise process of model trimming: (i) removing 

statistically non-significant (p > .05) indicators; and (ii) removing indicators with low 

squared multiple correlations (SMC < .3). Several goodness-of-fit indices were used to 

determine measurement and structural model acceptability (see Table 2). 

Table 2 

Goodness-of-fit indices and their associated cut-offs 

Index Acceptable fit Good fit Source 

CMIN/DF > 2.00 but ≤ 3.00 < 2.00 (Schermelleh-Engel, Moosbrugger, & Müller, 2003) 

RMSEA > .05 but ≤ .08 ≤ .05 (Browne & Cudeck, 1993) 

SRMR > .05 but ≤ .10 ≤ .05 (Hu & Bentler, 1999) 

CFI > .95 > .97 (Schermelleh-Engel et al., 2003) 

TLI > .95 > .97 (Schermelleh-Engel et al., 2003) 

GFI > .90  > .95 but ≤ 1.00 (Schermelleh-Engel et al., 2003) 

AGFI > .90 > .95 but ≤ 1.00 (Schermelleh-Engel et al., 2003) 

Abbreviations: CMIN/DF = normed chi-square; RMSEA = root mean square error of approximation; SRMR = 

standardised root mean square residual; CFI = comparative fit index; TLI = tucker-lewis index; GFI = goodness-

of-fit index; adjusted goodness-of-fit index = AGFI. 

6.4 Results  

6.4.1 Sample Characteristics 

The physical activity survey received a total of 1104 initial responses, 275 of which 

were deemed to be non-responses (< 1 measure completed). A further 247 responses were 

deleted owing to significant item non-response, leaving a total usable sample of 582 cases. 

Cases with a significant percentage (missing rate >10%) of item nonresponse were removed 

as statistical analysis is likely to be biased when more than 10% of data are missing (Bennett, 

2001). In addition, AMOS does not process models with missing data. The mean age of 

participants in the sample was 22.8 years, with a large proportion being Caucasian (82.5%%), 

female (80.3%), full-time university students (57.7%) earning $75,000 or less a year (77.9%). 

The mean BMI among participants was 20.30 (SD = 4.60). The mean (SD) reported time 
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(minutes) spent being physically active during a given week was 152.48 (SD = 91.91). Most 

participants (71.5%) reported completing some level (vigorous, moderate, or low levels) of 

physical activity every day of the week. The healthy eating survey received a total of 805 

initial responses, 234 of which were deemed to be non-responses (< 1 measure completed). A 

further 116 responses were deleted owing to significant item non-response (Bennett, 2001), 

leaving a total usable sample of 455 cases. The mean age of participants in the sample was 

24.9 years, with a large proportion being Caucasian (72.5%), female (80.8%), full-time 

university students (52.2%) earning $75,000 or less a year (59.3%). The mean BMI among 

participants was 24.21 (SD = 5.65) and the mean diet quality score was 78.03 (SD = 15.13). 

Refer to Appendix A for further descriptions of sample characteristics across both surveys. 

6.4.2 Descriptive Statistics 

As mentioned previously, measures were informed by the TDF, with domains mapped 

onto COM-B model constructs (see Table 1). A total of 17 pre-validated measures were 

sourced from the literature. The physical activity survey consisted of 137 items while the 

healthy eating survey consisted of 120 items. Five- and seven-point scales (unipolar, bipolar, 

and semantic differential) were used. Following initial reliability analyses, composite 

measures were created as a sum of the total divided by the number of items in the 

measurement scale (Hair, 2010). Table 3 presents the descriptive statistics of the composite 

measures created. 
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Table 3 

Descriptive statistics of composite measures 

  Physical activity Healthy eating 

 Measure N of items N Min. Max. M (SD) N N of items Min. Max. M (SD) 

C
a

p
a

b
il

it
y 

Knowledge (score) 6 582 0 6 4.90 (1.06) 455 8 0 8 6.75 (1.44) 

Perceived competence 5 582 1 7 3.96 (1.39) 455 7 1 7 4.99 (1.34) 

Decision making (pros) 9 582 1 7 6.06 (.86) 455 4 1 7 6.31 (.80) 

Decision making (cons) 3 582 1 7 3.42 (1.43) 455 5 1 7 3.45 (1.17) 

Action control 5 582 1 7 4.28 (1.70) 455 6 1 7 4.70 (1.30) 

Action planning 4 582 1 7 4.27 (1.94) 455 4 1 7 3.65 (1.80) 

Habits 12 582 1 7 3.81 (1.56) 455 11 1 7 4.37 (1.45) 

O
p

p
o

rt
u

n
it

y 

Subjective norms 5 582 1 7 3.95 (1.24) 455 - - - - 

Subjective norms (injunctive) - - - - - 455 3 1 7 4.60 (1.41) 

Subjective norms (descriptive) - - - - - 455 3 1 7 4.42 (1.08) 

Social support 10 582 1 5 2.49 (.40) - - - - - 

Social support (positive) - - - - - 455 3 1 5 2.82 (1.15) 

Social support (negative) - - - - - 455 4 1 5 2.24 (1.01) 

Perceived environment (PA) 5 582 1 5 3.75 (.85) - - - - - 

Perceived environment (home) - - - - - 455 4 1 7 5.50 (1.13) 

Perceived environment (shop) - - - - - 455 3 1 7 5.57 (1.04) 

Perceived environment (work) - - - - - 455 3 1 7 4.28 (1.46) 

Resources (score) 8 582 0 8 5.05 (2.04) - - - - - 

M
o

ti
va

ti
o

n
 

Identity 9 582 1 7 4.15 (1.68) 455 3 1 7 5.47 (1.12) 

Self-efficacy 3 582 1 7 5.06 (1.57) 455 3 1 7 5.29 (1.26) 

PBC 3 582 1 7 5.78 (1.33) 455 3 1 7 5.99 (1.02) 

Attitudes (instrumental) 3 582 1 7 6.33 (1.22) 455 3 1 7 6.62 (.81) 

Attitudes (affective) 3 582 1 7 5.34 (1.57) 455 3 1 7 5.43 (1.33) 

Intentions 3 582 1 7 4.84 (1.76) 455 5 1 7 5.90 (.92) 

Goals (social) 4 582 1 7 3.58 (1.73) - - - - - 

Goals (appearance) 3 582 1 7 5.51 (1.49) - - - - - 
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  Physical activity Healthy eating 

 Measure N of items N Min. Max. M (SD) N N of items Min. Max. M (SD) 

Goals (personal) 4 582 1 7 5.09 (1.49) - - - - - 

Goals (eating) - - - - - 455 6 1 5 3.37 (.95) 

Goals (drinking - - - - - 455 4 1 5 2.84 (1.09) 

Reinforcement  2 582 1 5 2.71 (1.02) 455 - - - - 

Reinforcement (control)  - - - - - 455 4 1 7 4.16 (1.49) 

Reinforcement (mind) - - - - - 455 3 1 7 3.25 (1.75) 

Affect (positive) 5 582 1 5 3.53 (.88) 455 2 1 5 3.18 (1.05) 

Affect (negative) 5 582 1 5 2.07 (.88) 455 4 1 5 2.16 (.99) 

Note. Composite measures were created as a sum of the total divided by the number of items in the measurement scale. Where required, items with low item-total correlations 

were removed from scales to improve reliability. Abbreviations: PBC = perceived behavioural control. 
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6.4.3 Scale Reliability and Validity 

All measurement scales had acceptable item-total correlations (> .30); where required, 

items with low item-total correlations (< .30) were removed to improve the overall reliability 

of a measurement scale. All measurement scales had Cronbach’s Alpha (α) values > .70 

(Hair, 2010), with the exception of descriptive norms (α = .65) (see Table 4). Convergent 

validity was evaluated using standardised regression weights; loadings that were significant 

and greater than 0.5 (ideally > .70) were considered valid. These findings were confirmed by 

examining the average variances extracted (> .50) (Fornell & Larcker, 1981). Discriminant 

validity was assumed if average variance extracted estimates were greater than the squared 

correlation estimates (Fornell & Larcker, 1981). Composite reliability was calculated as an 

additional measure of the shared variance among the observed variables used as indicators of 

the COM constructs, with a threshold of > .70 used (Fornell & Larcker, 1981). As shown in 

Table 5, all composite reliability values were > .70. An apparent lack of discriminant validity 

between motivation and capability (physical activity and healthy eating models) and 

motivation and opportunity (healthy eating models) is acknowledged (see Table 5). 
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Table 4 

Internal consistency of measurement scales 

 Physical activity  Healthy eating  

Measure No. of items  𝛼 No. of items 𝛼 

Perceived competence 5 .87 7 .87 

Decision making (pros) 9 .91 4 .82 

Decision making (cons) 3 .80 5 .77 

Action control 5 .91 6 .88 

Action planning 4 .95 4 .89 

Habits 12 .97 11 .96 

Subjective norms 5 .73 - - 

Injunctive norms - - 3 .85 

Descriptive norms - - 3 .65 

Social support 10 .92 - - 

Social support (negative) - - 4 .84 

Social support (positive) - - 3 .87 

Perceived environment (PA) 5 .85 - - 

Perceived environment (home) - - 4 .78 

Perceived environment (shop) - - 3 .76 

Perceived environment (work) - - 3 .82 

Identity 9 .95 3 .77 

Self-efficacy 3 .90 3 .87 

PBC 3 .87 3 .85 

Attitudes (instrumental) 3 .89 3 .80 

Attitudes (affective) 3 .89 3 .89 

Intentions 3 .96 5 .91 

Goals (social) 4 .93 - - 

Goals (appearance) 3 .95 - - 

Goals (personal) 4 .89 - - 

Goals (eating) - - 6 .84 

Goals (drinking)  - - 4 .71 

Reinforcement  2 .80 - - 

Reinforcement (control) - - - .82 

Reinforcement (mind)  - - - .91 

Affect (positive) 5 .91 2 .76 

Affect (negative) 5 .88 4 .83 

Note. Abbreviations: PA = physical activity; PBC = perceived behavioural control. 
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Table 5  

Discriminant validity 

 Physical activity  Healthy eating 

 N AVE CR 1. Capability 2. Opportunity 3. Motivation N AVE CR 1. Capability 2. Opportunity 3. Motivation 

1. Capability 3 .80 .92  C: .55 

C2: .30 

C: .97 

C2: .94 

3 .67 .86  C: .82 

C2: .67 

C: .94 

C2: .90 

2. Opportunity 2 .78 .88   C: .61 

C2: .37 

3 .54 .78   C: .77 

C2: .60 

3. Motivation 4 .69 .90    6 .59 .90    

Note. Values calculated from trimmed measurement model. 

Abbreviations: AVE = average variance extracted; C = correlation; C2 = correlation squared score; N = number of indicator variables.   
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6.4.4 Measurement and Structural Model Validation 

A number of statistically unreliable indicators (SMC < .30; p > .05) were removed 

from the physical activity model one at a time, leaving a fully trimmed model9 with only 

statistically significant (p < .05) indicators. The final physical activity measurement model 

(see Appendix B) comprised three latent constructs and nine composite measures (or 

indicators), with fit indices indicating structural validity: χ2 (28.584)/df (21) = 1.361; GFI = 

.989, AGFI = .977; CFI = .998; TLI = .996; RMSEA = .025; SRMR = .014. Specification of 

the healthy eating measurement model followed the exact same process with a number of 

statistically unreliable indicators (SMC < .30; p > .05) removed from the model one at a time, 

leaving a fully trimmed model with only statistically significant (p < .05) indicators. The final 

healthy eating measurement model (see Appendix C) comprised three latent constructs and 

12 composite measures (or indicators), with fit indices indicating structural validity: χ2 

(72.402)/df (37) = 1.957; GFI = .974, AGFI = .945; CFI = .987; TLI = .976; RMSEA = .046; 

SRMR = .026. 

Following measurement model validation, a structural path model was specified. 

Step-wise theoretically-supported adjustments were made to the structural model according to 

modification indices. Of note, the direct paths between capability and behaviour, and 

opportunity and behaviour, were removed; only indirect relationships (via motivation) 

remained in the final structural model. The final physical activity structural model 

demonstrated acceptable fit with the sample data (CMIN/DF = 1.350; GFI = .988; AGFI = 

.975; CFI = .997; TLI = .995; RMSEA = .025; SRMR = .016). The results of the final 

physical activity structural model are reported in Table 6. 

  

 
9 Refer to Appendix D and E of this thesis for initial physical activity and healthy eating measurement models.  
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Table 6 

Physical activity structural model results 

  β S.E. C.R (t) p 

Behaviour Motivation .71 .03 15.52 .001 

Motivation Capability .91 .05 20.84 .001 

Motivation Opportunity .11 .07 3.09 .002 

Habits Capability .86 .05 19.60 .001 

Action control Capability .84 .04 25.36 .001 

Action planning Capability .74 .05 19.60 .001 

Social support Opportunity .82 .08 11.11 .001 

Subjective norms Opportunity .68 .10 11.11 .001 

Identity Motivation .90 .07 19.60 .001 

Intentions Motivation .69 .04 19.54 .001 

Positive affect Motivation .77 .02 23.70 .001 

Self-efficacy Motivation .74 .04 19.62 .001 

Note. Regression weights are standardised. Total variance explained by the indictors of motivation was 95%, 

while motivation explained 31% of the variance in level of physical activity. See Appendix D for a visual 

depiction. 

Specification of the healthy eating structural path model followed the exact same 

process as was employed for the physical activity model. Following measurement model 

validation, a structural path model was specified. Step-wise theoretically-supported 

adjustments were made to the structural model according to modification indices. Of note, the 

direct paths between capability and behaviour, and opportunity and behaviour, were 

removed; only indirect relationships (via motivation) remained in the final structural model. 

In addition, opportunity was found to influence motivation via the mediating effect of 

capability. The direct path between opportunity and motivation was subsequently removed. 

The final healthy eating structural model demonstrated acceptable fit with the sample data 

(CMIN/DF = 2.061; GFI = .968, AGFI = .940; CFI = .981; TLI = 0.970; RMSEA = 0.048; 

SRMR = .030). The results of the final healthy eating structural model are reported in Table 

7. 
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Table 7 

Healthy eating structural model results 

  β S.E. C.R (t) p 

Behaviour Motivation .48 .77 10.42 .001 

Motivation Capability .95 .04 19.01 .001 

Capability Opportunity .82 .10 10.74 .001 

Habits Capability .86 .12 13.41 .001 

Decision making (cons) Capability -.69 .04 -16.66 .001 

Action control Capability .59 .05 13.41 .001 

Environment (home) Opportunity .82 .26 7.94 .001 

Subjective norms (descriptive) Opportunity .43 .06 7.97 .001 

Environment (shop) Opportunity .43 .06 7.94 .001 

Identity Motivation .82 .07 19.78 .001 

Intention Motivation .72 .04 19.78 .001 

Attitudes (affective) Motivation .73 .06 16.43 .001 

Attitudes (instrumental) Motivation .46 .04 9.20 .001 

Perceived behavioural control Motivation .55 .06 11.02 .001 

Self-efficacy Motivation .89 .06 19.73 .001 

Note. Regression weights are standardised. Total variance explained for motivation was 91%, while motivation 

explained 23% of the variance in healthy eating behaviour. See Appendix E for a visual depiction. 

6.5 Discussion 

Science is fundamentally about discovery and progress, and theories always need to 

be developed and refined (Michie et al., 2014). Although a large number of theories have 

been developed to explain and/or predict behaviour, many have not been subjected to wide-

scale rigorous empirical evaluation (Davis et al., 2015); with a small number of social 

psychological theories dominating research and practice (Davis et al., 2015). The purpose of 

this paper was to empirically validate the COM-B model (Michie et al., 2011) across two 

behavioural contexts. Responding to calls for improved and increased operationalisation, 

application, testing, and refining of theories (Michie & Johnston, 2012; Noar & Zimmerman, 

2005; Rothman, 2009; Weinstein, 2007; Weinstein & Rothman, 2005), this paper through an 

applied example, elucidates the challenges faced in operationalising and testing theories of 

behaviour which have been broadly conceptualised with multiple sources of influence. 

Findings revealed the explanatory potential of the COM-B model to vary across 

behavioural contexts (R2 = 0.31 for physical activity, and R2 = 0.23 for diet). The variance 

explained by both models compares favourably to that of other social psychological theories 

(Armitage & Conner, 2001; Hagger, Chatzisarantis, & Biddle, 2002; McEachan et al., 2011; 

Plotnikoff, Costigan, Karunamuni, & Lubans, 2013); variations between 14-24% have been 

observed for the TPB (McEachan et al., 2011). Conversely, a review summarising social 
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psychological theories (TPB, SCT, SDT, HPM, and TTM) reported explained variance in 

adolescent’s physical activity behaviour to range from 24-35% (Plotnikoff et al., 2013); 

indicating that the COM-B model, as specified in the present study, can offer alternate 

explanation that is comparable to other models. The COM-B model is, however, more 

complex capturing intra-individual, interpersonal, and environmental factors; thus, 

operationalisation and measurement is not as parsimonious as it is for other simpler models 

such as the TPB. 

In the physical activity model, capability and opportunity were found to influence 

physical activity behaviour through the mediating effect of motivation. Conversely, in the 

healthy eating model capability was found to influence behaviour through the mediating 

effect of motivation, while capability was found to mediate the relationship between 

opportunity and motivation. Previous research has reported similarly interactions with 

motivation mediating the effect of opportunity and ability (capability) on energy saving 

behaviours (Li et al., 2019). The main statistically significant indicators of COM constructs in 

the physical activity model were habits (capability), social support (opportunity), and identity 

(motivation). The main statistically significant indicators of COM constructs in the healthy 

eating model were habits (capability), home environment (opportunity), and self-efficacy 

(motivation). The following section discusses the consistencies and variations observed 

across both models. 

6.5.1 Consistencies and Variations in COM Indicators Across Models 

Consistencies and variations were observed across both models in terms of 

statistically significant indicators of capability, opportunity, and motivation. For capability, 

action control and habits were the only consistent indicators across both the physical activity 

and healthy eating models. Action planning was only significant in the physical activity 

model, whereas decision making (cons or barriers) was only significant in the healthy eating 

model. This finding reflects the habitual and often unplanned nature of eating behaviours 

(van’t Riet, Sijtsema, Dagevos, & De Bruijn, 2011) and suggests that, for this specific 

sample, perceived barriers to behavioural performance were more salient in the context of 

healthy eating than in the context of physical activity. Action control, action planning, and 

habits are all captured by the ‘behavioural regulation’ theoretical domain and reflect 

psychological capability (not physical capability). Research has shown that behaviour-

specific processes such as action control, action planning can facilitate behavioural enactment 

(de Bruijn, Verkooijen, de Vries, & van den Putte, 2012). For an intended behaviour to be 
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enacted, the behaviour must be planned, initiated, and maintained; and relapses must be 

managed (Sniehotta et al., 2005). Therefore, action control and action planning represent key 

components of the behavioural regulation process. Behavioural regulation has also been 

related to habit strength (Gardner & Lally, 2013). Research indicates that habit formation 

may be an effective behavioural regulation strategy that individuals adopt to obtain goals and 

minimise the potential for cues to prompt the initiation of competing behaviours, or allow 

temptations to disrupt actions to engage in health-promoting behaviours (Hagger, 2018). In 

contrast, decision making is captured by the ‘memory, attention, and decision processes’ 

theoretical domain and reflects psychological capability. Research supports the association 

between perceived barriers and psychological capability suggesting that if an individual 

perceives strong barriers to adopting a given behaviour, they will be unlikely to act 

(Carpenter, 2010). Consequently, in both models the latent construct of capability represents 

psychological capability only. 

For opportunity, subjective norms were the only consistent indicator across both the 

physical activity and healthy eating models. Social support was only significant in the 

physical activity model, whereas environment (home and shop) was only significant in the 

healthy eating model. Both subjective norms and social support are captured in the ‘social 

influences’ theoretical domain and reflect social opportunity (not physical opportunity). 

Evidence for the association between subjective norms and health-related behaviours is 

mixed (Hagger et al., 2002; McEachan et al., 2011). Some studies have reported significant 

associations (Ball, Jeffery, Abbott, McNaughton, & Crawford, 2010); while others have 

reported weak (Åstrøsm & Rise, 2001) or non-significant associations (Chatzisarantis, 

Hagger, & Smith, 2007; Conner et al., 2002). Research has shown significant associations 

between social support and physical activity behaviour (Anderson, Wojcik, Winett, & 

Williams, 2006; Courneya, Plotnikoff, Hotz, & Birkett, 2000; Rhodes, Jones, & Courneya, 

2002). Thus, social influences appear to more salient in the context of physical activity than 

in the healthy eating context. In contrast, perceived environment (home, shop, and work) is 

captured by the ‘environmental context and resources’ theoretical domain and reflects 

physical opportunity. Previous research has shown that living in a socioeconomically 

disadvantaged area with close proximity to convenience stores and a high density of fast-food 

outlets is associated with low diet quality scores among youth (Dibsdall, Lambert, Bobbin, & 

Frewer, 2003; He et al., 2012). Moreover, research has shown that living in a 

socioeconomically advantaged area is associated with a tendency to purchase healthier food 
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(Turrell, Blakely, Patterson, & Oldenburg, 2004). Although urban areas may be differentiated 

on the basis of their socioeconomic characteristics, research suggests it is unlikely that where 

we live shapes our procurement of food over and above our personal characteristics (Dibsdall 

et al., 2003; Turrell et al., 2004). Indeed, in the healthy eating model no direct relationship 

between opportunity and behaviour was found. Similarly, previous research has suggested 

that access to physical activity facilities influences level of physical activity (Halonen et al., 

2015); however, descriptive statistics (see Table 2) indicate that the perceived environment 

and available resources were generally conducive to physical activity. Thus, a lack of 

physical opportunity may not have been salient among this specific sample. For a different 

sample (e.g. living in an area less conducive to physical activity), physical opportunity may 

be a more salient construct for explaining motivation and behaviour. Consequently, in the 

physical activity model the latent construct of opportunity reflects social opportunity only, 

whereas in the healthy eating the opportunity construct reflects both physical and social 

opportunity. 

For motivation, identity, self-efficacy, and intentions were the consistent indicators 

across both the physical activity and healthy eating models. Positive affect was only 

significant in the physical activity model, whereas perceived behavioural control and attitudes 

(instrumental and affective) were only significant in the healthy eating model. Identity is 

captured by the ‘social/professional role and identity’ theoretical domain and represents 

reflective motivation. Research indicates that self-identity plays a key role in motivational 

processes, intention formation, and behavioural enactment (Hagger & Chatzisarantis, 2006; 

Rise, Sheeran, & Hukkelberg, 2010; Stryker & Burke, 2000; Yun & Silk, 2011), including in 

the contexts of physical activity (Strachan, Brawley, Woodgate, & Tse, 2005; Strachan, 

Perras, Brawley, & Spink, 2016) and healthy eating (Strachan & Brawley, 2009). Individuals 

who assign themselves a strong identity for a given behaviour (e.g. exerciser or healthy eater) 

are likely to have stronger motivations to perform that behaviour and are subsequently more 

likely to enact the behaviour (Stets & Burke, 2000). Similarly, self-efficacy and perceived 

behavioural control are captured by the ‘beliefs about capabilities’ theoretical domain and 

represent reflective motivation. Self-efficacy has been referred to as the foundation of 

motivation and behaviour—unless people believe they can produce the desired outcome by 

their actions, they have little incentive to act or to persevere in the face of difficulties 

(Bandura, 2004; Williams & Rhodes, 2016). Research supports this notion with self-efficacy 

found to be a robust predictor of various health behaviours, including healthy eating and 



 

 

189 

physical activity (Bauman et al., 2012; Parkinson, David, & Rundle‐Thiele, 2017; Reyes 

Fernández, Warner, Knoll, Montenegro Montenegro, & Schwarzer, 2015; Zhou, Gan, 

Hamilton, & Schwarzer, 2016). Although research has found perceived behavioural control to 

also be a significant predictor of behaviour (McEachan et al., 2011), self‐efficacy has been 

shown to be the better predictor of the two (Parkinson et al., 2017). Intentions are captured by 

the ‘intention’ theoretical domain and reflect reflective motivation. Intentions underpin many 

of the popular theories of behaviour (e.g. TRA/TPB) and are often represented as the most 

proximal determinant of behaviour (Michie et al., 2014). Although the intention-behaviour 

gap has been widely acknowledged in the literature (Sniehotta et al., 2005), intentions 

continue to play a key role in health behaviour change research and practice because non-

intenders are seldom found to be engaged in action (Sniehotta et al., 2005). Several reviews 

have found intention to be a strong predictor of behaviour (Armitage & Conner, 2001; 

Hagger et al., 2002; McEachan et al., 2011). Likewise, attitudes (instrumental and affective) 

are captured by the ‘beliefs about consequences’ theoretical domain and reflect reflective 

motivation. Several reviews have found attitudes to be a strong predictor of both motivation 

and behaviour (Armitage & Conner, 2001; Hagger et al., 2002; McEachan et al., 2011). 

Conversely, affect (positive and negative) is captured by the ‘emotion’ domain and reflects 

automatic motivation. Although both positive and negative affect may influence motivation 

to perform a behaviour, less attention has been paid to positive affect (Harris & Epton, 2009). 

Consequently, in both the physical activity and healthy eating models the latent construct of 

motivation represents reflective motivation, while automatic motivation is only represented in 

the physical activity model (via positive affect). 

6.5.2 Implications for Research and Practice 

The COM-B model has the potential to address the inherent limitations of dominant 

social psychological theories, incorporating rational and non-rational intra-individual drivers 

of behaviour, interpersonal factors, and environmental factors. Importantly, the model has the 

potential to broaden and deepen theoretical understandings of complex behaviours (e.g. 

healthy eating and physical activity) and potentially achieve enhanced explanatory (or 

predictive) power. This study contributes to the existing body of literature with a systematic 

approach to measuring and identifying the determinants of young adult’s healthy eating and 

physical activity behaviours. Findings confirm that weight-related behaviours such as healthy 

eating and physical activity can be explained by a complex combination of an individual’s 

capabilities, opportunities, and motivations. Moreover, the systematic approach to the 
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measurement and testing of the COM-B model permitted the relative impacts of these three 

main explanatory constructs to be identified. The relative importance of these three 

explanatory constructs, as well as the underlying indicators of these constructs are, however, 

likely to differ across different populations, as well as between individuals within specific 

populations, depending on their personal, social, and environmental circumstances (Brug, 

Oenema, & Ferreira, 2005). Furthermore, since these circumstances are liable to change, the 

most salient determinants of specific behaviours may change over time (Brug et al., 2005). 

Consequently, implementation of an intervention designed based on the significant 

determinants of capability, opportunity, and motivation identified in present study may be 

effective in changing the dietary and physical activity behaviours among this specific sample, 

but may not be effective in other populations with different capabilities, opportunities, and 

motivations. Consequently, the accumulation of evidence within the COM-B model, obtained 

in specific populations and under specific circumstances, is needed to build, refine, and 

improve the COM-B model; and build an evidence base that can be relied upon to deliver the 

desired change across different behaviours, contexts, and populations. 

The present study highlights the challenges faced in operationalising and testing 

general theories such as the COM-B model which have been broadly conceptualised and lack 

the level of specification needed for rigorous empirical evaluation. The advantage of general 

theories with broad conceptualisation is their wide applicability to different interventions and 

policies (Michie et al., 2011). The number of studies using the COM-B model to inform 

intervention development and design are evidence of the model’s usability. The 

disadvantages of such broad conceptualisations are, however, reflected in the difficulties 

faced in operationalising and testing such theories in empirical studies. Generally speaking, 

theories should be empirically testable in two ways: (1) they specify a set of changeable 

predictors to describe, explain, and predict behaviour change, and (2) they are specified in 

such a way that they can be rigorously tested and falsified (Lippke & Ziegelmann, 2008). 

General theories (e.g. COM-B model) lack the level of specification required for rigorous 

testing and falsification. Specifically, the three main explanatory constructs in the COM-B 

model are not able to be directly observed and so must be inferred from other ‘indicator’ 

variables. To operationalise and test theories with such broad conceptualisations, researchers 

must source relevant measures of the latent constructs specified in the model. The sheer 

number of theoretical constructs in the literature and inconsistencies in terminology used 

complicate the consistency and precision in construct measurement (David & Rundle-Thiele, 



 

 

191 

2018; West et al., 2019). Many different labels are used for the same construct even within a 

given theory; and different theories use different labels for the same construct, or the same 

label for different constructs (West et al., 2019). At present, researchers need to make a 

judgement call in regards to which indictors would best represent the theoretical constructs 

specified in the COM-B model and search the academic literature accordingly to locate 

reliable and valid measurement scales. 

In the present study, the TDF (Cane et al., 2012) was used to guide measurement 

selection with 17 pre-validated measurement scales obtained as indicators of the 14 

theoretical domains and their associated COM construct. The method of operationalisation 

and testing applied in this paper was deemed appropriate given the lack of empirical 

evaluation of the COM-B model (i.e. lack of reliable and valid measures available for theory 

testing); and that a previous study had employed a similar method (Howlett et al., 2017). 

Empirical testing in the present study identified several constructs and their associated 

measures that could be used to partially evaluate the COM-B model across contexts (e.g. 

habits and action control for capability; subjective norms for opportunity; and self-efficacy, 

identity, and intentions for motivation). These underlying indicators are, however, likely to 

differ across different populations, as well as between individuals within specific populations 

(Brug et al., 2005). Furthermore, many of the measures used as indicators of the latent COM 

constructs did not remain in the final measurement models (refer to Appendix B and C); and 

did not replicate across contexts (physical activity and healthy eating). Taken together, the 

process applied in this study indicates a need to identify consistent and stable indicator 

measures that can be used to test the COM-B model in applied research. 

In accordance with the Davis et al.’s (2015, p. 327) consensus definition, a theory 

should comprise a set of concepts and/or statements with specification of how phenomena 

relate to each other. In the absence of sufficient and consistent specification, our capacity to 

operationalise and test theories in a manner that permits theoretical comparison and 

integration is compromised. This, in turn, limits future development and refinement of 

theories (West et al., 2019). To advance the cumulative evidence base, additional research is 

needed to build a consistently represented COM-B model, with a set of concrete and clearly 

defined measures; thereby informing the future design of interventions that effectively 

improve people’s capabilities and opportunities to ensure they are able to act on their 

motivations (Brug et al., 2005). 
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The across contexts empirical validation of the COM-B model allowed salient 

determinants of young adult’s healthy eating and physical activity behaviours to be identified. 

These determinants represent potential targets for future interventions aiming to promote 

healthier lifestyle behaviours in young adults. For example, in the physical activity model, the 

main indicators of COM constructs were found to be habits (capability), social support 

(opportunity), and identity (motivation). Similarly, in the healthy eating model, the main 

indicators of COM constructs were found to be habits (capability), home environment 

(opportunity), and self-efficacy (motivation). Therefore, future interventions seeking to 

influence young adult’s healthy eating and physical activity behaviours could be designed 

and evaluated based on these identified determinants. In the absence of replication studies to 

validate present study findings, however, the effectiveness of an intervention designed based 

on these determinants cannot be guaranteed. Further research is needed to inform the 

development and refinement of theories capable of guiding the design of interventions that 

effectively improve capabilities and opportunities to support behavioural performance and 

ensure individuals are able to act on their motivations (Brug et al., 2005). 

6.5.3 Limitations and Future Research Directions 

Several limitations, many of which offer directions for future research, are 

acknowledged. First, findings are drawn from a convenience sample of young adults, limiting 

external validity and generalisability (Partridge, Juan, McGeechan, Bauman, & Allman‐

Farinelli, 2015). Moreover, the sample was predominantly Caucasian, female, and tertiary 

educated. Consequently, findings are unlikely be representative of the general young adult 

population in Australia, with socioeconomically disadvantaged young adults 

underrepresented. Trends in obesity prevalence have shown obesity to be higher among 

women, minority racial/ethnic groups, and at lower socioeconomic status (Clarke, O'Malley, 

Johnston, & Schulenberg, 2009; Hernandez & Pressler, 2014); therefore, future research 

should aim to obtain a more diverse sample of the young adult population in Australia (e.g. 

young adult males, working young adults, young adults with low socioeconomic status) to 

better understand the determinants of weight-related behaviours among underrepresented 

groups, thereby ensuring the future development of evidence-based, culturally relevant 

interventions. 

Second, the self-selective nature of data collection likely impacted the diversity of 

participants recruited (Zikmund, D'Alessandro, Winzar, Lowe, & Babin, 2017) such that 

participants who were interested in physical activity and healthy eating were more likely to 
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be motivated to complete the survey, resulting in self-selection bias. For instance, evidence 

suggests women are generally more interested in health topics and exhibit more active 

information-seeking behaviour (Fox & Rainie, 2000) which may explain why a large 

proportion of both samples were female. Reviews reveal that males comprise only 20% of 

health behaviour research samples (Maher et al., 2015), contributing to a lack of evidence on 

how to increase men’s uptake of health-promoting behaviours (Robertson, Douglas, 

Ludbrook, Reid, & Van Teijlingen, 2008). Therefore, future research should employ specific 

strategies to recruit males and reduce the likelihood of gender bias toward females.  

Third, the length of both surveys (120 items for healthy eating and 137 items for 

physical activity) likely increased the number of participants failing to complete the entire 

survey. Those interested in the topic (healthy eating and physical activity) were likely to be 

more motivated to complete the survey in its entirety. An additional direction for future 

research would be exploring different scale reduction methods to reduce survey length while 

maintaining construct validity. For example, Patton et al., 2(018) utilised Nonparametric Item 

Response Theory (NIRT) and factor analyses to evaluate the 19-item DRSEQ-RA and 

developed a 9-item version of the scale, the DRSEQ-SRA. The psychometric properties of 

the scales were assessed and both scales demonstrated strong psychometric properties. Thus, 

NIRT may provide a useful method for scale reduction, particularly because this method of 

scale reduction allows items to be individually evaluated for their ability to discriminate 

differing trait levels of a construct (Patton et al., 2018). Furthermore, future research should 

seek to replicate theories across different settings, behaviours, and populations to identify 

consistent and stable indictors of theoretical constructs. Improving the precision of theoretical 

constructs requires consistent application of measures and methods of evaluation (David & 

Rundle-Thiele, 2018). In the absence of repeated and consistent application, the robustness of 

a theory remains to be seen (Rundle-Thiele et al., 2019). 

Fourth, the subjective nature of the self-report measures used to test the COM-B 

model likely biased findings. Self-report measures are often associated with response bias, 

inattention, and socially desirable responding (Robson, 2011). While measures were taken to 

minimise potential biases (e.g. anonymous survey, previously validated measurement scales, 

and varied response formats), the inclusion of social desirability and attention checks in 

future surveys is recommended. In addition, future research should aim to obtain objective 

measures of COM-B constructs, where possible. Objective measures offer a more reliable and 

valid method of measurement (Jahedi & Méndez, 2014). For example, when comparing 
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perceived versus objective measures of the built environment, fair to low levels of agreement 

between resident perceptions of environmental support for physical activity and objective 

measures of these features have been reported (Kirtland et al., 2003). Observational audit 

tools for assessing retail food environments are available and could provide cross-validation 

for self-report measures (Carins & Rundle-Thiele, 2014; Carins, Rundle-Thiele, & Storr, 

2019; Storr, Carins, & Rundle-Thiele, 2019). Similarly, observational audits by trained 

observers can provide objective measures of the built environment and how well this 

environment supports physical activity. Alternatively, Pang, Rundle-Thiele, and Kubacki 

(2017) used a Walk Score (2017) as an objective measure of neighbourhood walkability. 

Additionally, standardised methods using census-based geographic information systems data 

can be used to measure some of the build environment (Thornton, Pearce, & Kavanagh, 

2011) and the retail food environment (Wilkins, Morris, Radley, & Griffiths, 2017). More 

recently, omnidirectional imagery has been used in place of field audits to measure key 

characteristics of the built environment, with image-based audits shown to be a reliable 

method (Wilson et al., 2012). 

Finally, the three main explanatory constructs in the COM-B model are not directly 

observed but are inferred from other ‘indicator’ variables. This study used a relatively new 

method of measuring the three main explanatory constructs in the COM-B model by mapping 

the latent COM constructs to relevant TDF domains and then sourcing reliable and valid 

measures of these domains. While this method has been previously employed (Howlett et al., 

2017), potential alternatives are available. For example, Li et al. (2019) proposed an 

integrated Motivation-Opportunity-Ability (MOA) framework which incorporated social-

psychological constructs from well-established theories of behaviour, namely the Norm 

Activation Model; (Schwartz, 1977) and the TPB (Ajzen, 1991), to investigate determinants 

of energy-saving behaviours in the office environment. The authors opted for an integrated 

MOA model as this approach supported the use of clearly defined, measurable constructs 

from the NAM and TPB models (Li et al., 2019). Future research should explore the potential 

for an integrated COM-B model to establish whether this approach alleviates some of the 

challenges identified in operationalising and testing general theories such as the COM-B 

model; and whether this approach enhances the explanatory (or predictive) power of the 

model. Importantly, establishing clear definitions, and reliable and valid measures, of the 

latent constructs in the COM-B model warrants further investigation. 
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6.6 Conclusion 

This paper responds to calls for improved and increased operationalisation and testing 

of theories with an empirical validation of the COM-B model across two behavioural 

contexts (healthy eating and physical activity). This empirical evaluation provides a 

broadened socioecological perspective regarding the determinants of young adult’s physical 

activity and health eating behaviours, identifying salient drivers of these two behaviours. 

Further research is needed to improve the consistency and reduce the ambiguity in specifying 

general theories of behaviour such as the COM-B model. Specifically, we call for more 

studies that (1) operationalise and test theories capable of capturing the multiple potential 

sources of influences on behaviour; (2) examine the relative importance of capabilities, 

opportunities, and motivations as determinants of behaviour; and (3) identify areas for future 

theoretical development and refinement. In the absence of such integrative research, the 

causal pathways to behaviour and behaviour change will remain unclear; negatively 

impacting the efficiency and effectiveness of future interventions. 
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6.8 Appendices 

Appendix A 

Sample characteristics for both surveys (healthy eating and physical activity) 

 Healthy Eating Physical Activity Sig. 

Socio-demographic N  Mean (SD) or % N Mean (SD) or %  

Age 455 24.91 (5.15) 582 22.81 (4.87) .000 

BMI 455 24.21 (5.65) 582 20.30 (4.60) .000 

Diet score / Weekly activity (mins) 455 78.03 (15.13) 582 152.48 (91.9) - 

Sex     .744 

  Female 367 80.8 467 80.3  

  Male 85 18.7 115 19.7  

  Prefer not to answer 2 0.4 - -  

Education     .000 

  Postgraduate degree 97 21.3 47 8.1  

  Undergraduate degree  156 34.4 216 37.1  

  Vocational qualification 69 15.2 82 14.1  

  Year 12 or equivalent  131 28.9 234 40.2  

  Less than year 12 1 0.2 3 0.05  

Employment     .087 

  Full-time work 97 21.4 53 9.1  

  Part-time work 69 15.2 134 23.1  

  Full-time student 237 52.2 336 57.7  

  Part-time student 22 4.8  -  

  Unemployed 21 4.6 59 10.2  

  Other 8 1.8    

Annual household income (before tax)     .000 

  $0 - $25,000 129 28.7 262 45.1  

  $25,001 - $50,000 78 17.3 133 22.8  

  $50,001 - $75,000 60 13.3 58.2 10.0  

  $75,001 - $100,000 38 8.4 51 8.8  

  $100,001 - $150,000 49 10.9 54 9.3  

  More than $150,001 31 6.9 23 4.0  

  Prefer not to answer 65 14.4 - -  

Relationship status      .085 

  Married 74 16.4 69 11.9  

  Living with partner 108 23.9 129 22.2  

  Single 225 49.8 384 65.9  

  Other 45 10.0 -   

Ethnicity      .000 

  Caucasian  329 72.5 480 82.5  

  Latino/Hispanic 5 1.1 4 0.6  

  Middle Eastern 3 0.7 4 0.7  

  South Asian 30 6.6 28 4.8  

  East Asian 29 6.4 25 4.3  

  Mixed 36 7.9 34 5.8  

  Other 22 4.8 8 1.3  

Note. Independent samples t-tests were conducted to ascertain between sample differences. 
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Appendix B 

Physical activity measurement model 

 
Note. Trimmed measurement model (N = 582). Model fit: CMIN/DF = 1.361; GFI = .989, AGFI = .977; CFI = .998; TLI = .996; RMSEA = .025; SRMR = .014.  

Significance levels: *p < .05, **p < .01, ***p < .001 

Capability 

Opportunity 

Motivation 

Action planning 

Habits 

Action control 

Subjective norms 

Social support 

Intentions 

Positive affect 

Self-efficacy 

Identity 

.75*** 

.84*** 

.85*** 

.74*** 

.90*** 

.69*** 

.77*** 

.68*** 

.82*** 

cov(X, Z) = 1.10 

cov(Z, Y) = .68 

cov(X, Y) = .55 
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Appendix C 

Healthy eating measurement model 

 
Note. Trimmed model (N = 455). Model fit: CMIN/DF = 1.957; GFI = .974, AGFI = .945; CFI = .987; TLI = .976; RMSEA = .046; SRMR = .026.  

Significance levels: *p < .05, **p < .01, ***p < .001. 
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- .69*** 

.59*** 

.87*** 
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.82*** 

.55*** 
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.71*** 

.43*** 

.43*** 

.81*** 

cov(X, Z) = 1.09 

cov(Z, Y) = .65 

cov(X, Y) = .94 
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Appendix D 

Physical activity structural model 

 
Note. Trimmed structural model (N = 582). Model fit: CMIN/DF = 1.350; GFI = .988; AGFI = .975; CFI = X; TLI = .995; RMSEA = .025; SRMR = .016. Significance 

levels: * p < .05, ** p < .01, ***p < .001. 
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R2 = .31 R
2
 = .95 

.91*** 

.11** 

.74*** 

.77*** 

.90*** 

.69*** 

.84*** 

.74*** 

.86*** 

.68*** 

.71*** 

.82*** 
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Appendix E 

Healthy eating structural model 

 
Note. Trimmed structural model (N = 455). Model fit: CMIN/DF = 2.061; GFI = .968, AGFI = .940; CFI = .981; TLI = 0.970; RMSEA = 0.048; SRMR = .030.  

Significance levels: *p < .05, **p < .01, ***p < .001. 

Capability 

Behaviour 

Opportunity 

Motivation 

Decision making (cons) 

Habits 

Action control 

Descriptive norms 

Environment (shop) 

PBC 

Instrumental attitudes 

Affective attitudes 

Intentions 

R2 = .23 R
2
 = .91 

.89*** 

.82*** 

.82*** 

.72*** 

.46*** 

.73*** 

-.69*** 

.59*** 

.86*** 

.43*** 

.48*** 

.43*** 

Self-efficacy 

Identity 

.55*** 

.95*** 

Environment (home) 

.82*** 
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7. Chapter Seven: Discussion and Conclusion 

Chapter Seven begins with a brief introduction (Section 7.1) before revisiting the 

research purpose and design underpinning this thesis (Section 7.2). Next, a synthesis of the 

findings from each individual study as they relate to the stated research questions is provided 

(Section 7.3). The theoretical (Section 7.4) and practical (Section 7.5) implications arising 

from the program of research completed are then presented. Following this, limitations of the 

research program are acknowledged (Section 7.6), before presenting recommendations for 

future research (Section 7.7). An overall conclusion is then made (Section 7.8).  

7.1 Introduction 

The burden of overweight and obesity is significant, widespread, and increasing 

exponentially across all facets of the population (Di Cesare et al., 2016; Gakidou et al., 2017; 

Ng et al., 2014). Future projections indicate that in the absence of definitive action, the 

prevalence of overweight and obesity will continue to rise (Haby et al., 2012; Walls et al., 

2012) at a substantial cost to both individuals and society at large (PwC, 2015). The 

prevention of health loss relies on the efficient and effective design of interventions that 

reduce the behavioural, environmental, and metabolic risks that drive injury and disease 

(Stanaway et al., 2018). Consequently, there have been calls for more behavioural and social 

science research examining potential solutions for effectively mitigating the aforementioned 

risks (Forouzanfar et al., 2015). Lifestyle-related factors associated with excess weight gain, 

such as poor diet and physical inactivity, have been identified as critical targets for reducing 

the rising rates of overweight and obesity (Forouzanfar et al., 2015). Interventions that 

effectively manage weight in the early years are especially needed for achieving sustained 

reductions in the prevalence of overweight and obesity (Dietz, 2017; Gakidou et al., 2017).  

The prevention of weight gain during young adulthood (aged 18-35 years) offers a 

new target for obesity prevention and one that could offer a transgenerational solution to the 

current global obesity epidemic (Dietz, 2017). The most rapid weight gain in the life course 

has been observed during the early twenties to mid-thirties (Flegal et al., 2016; Zheng et al., 

2017), with incident obesity at a younger age associated with increased risk of chronic 

disease and mortality in later adult life (Adams et al., 2014; De Mutsert et al., 2014; Zheng et 

al., 2017). The cause of age-related weight gain in young adults appears to be lifestyle-based, 

resulting from marked declines in physical activity (Hankinson et al., 2010), increases in 

sedentary behaviour (De Cocker et al., 2010), and poor dietary habits (Duffey et al., 2010; 
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Kimmons et al., 2009; Larson et al., 2011; Sherwood et al., 2000). Consequently, the 

establishment and maintenance of healthy behavioural patterns during this transitional life 

stage is critical to ensuring the future health and wellbeing of young adults. Guided by a 

theoretically-grounded social marketing approach, this thesis comprises a comprehensive 

program of formative research intended to inform the future design of weight management 

intervention targeting young adults that is both evidence-based and theory-driven. The 

following section revisits the research purpose and design underpinning this program of 

research.  

7.2 Restating the Research Purpose and Design 

A social marketing approach has the potential to overcome limitations associated with 

current obesity prevention and treatment approaches. By focusing on the process of voluntary 

exchange and placing citizens at the heart of program planning, design, implementation, and 

evaluation, social marketing addresses the issue of restricting personal freedoms and 

overcomes shortcomings arising from expert-led education and awareness raising campaigns 

that continue to dominate obesity prevention and treatment. While there is evidence to 

support the utility of using marketing principles and techniques to address a range of 

environmental, health, and social issues (Firestone et al., 2017; Gordon et al., 2006; Stead et 

al., 2007; Truong, 2014; Truong & Dang, 2016), funders and policy-makers are increasingly 

requesting hard evidence of social marketing’s effectiveness (Gordon et al., 2008; Thaler & 

Helmig, 2013). Providing this evidence presents a significant challenge for the discipline, 

“not least because it is difficult to prove that many kinds of complex social interventions 

work” (Gordon et al., 2008, p. 334). Theory can assist social marketers to build an evidence 

base that is robust and defensible. Accordingly, the overarching aim of this thesis was: 

To explore how a theory-driven social marketing approach may deliver a fine-grained 

understanding of the active drivers of weight-related behaviours in young adults, and 

in turn, inform the future design of an intervention that is both evidence-based and 

theory-driven. 

To achieve this overarching research aim, and guided by a pragmatic philosophical 

approach, a sequential mixed-methods program of research was completed. As summarised 

in Figure 7, this thesis comprised of three sequential studies, each designed to provide insight 

for the next to build upon and contribute to fulfilling the overarching research purpose.  
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Figure 7 Overview of Research Program Completed 

 

First, a systematic review (Study One) of eHealth weight management interventions 

targeting young adults (aged 18-35 years) was completed, with a particular focus on 

evaluating the extent of reported theory use in interventions. Michie and Prestwich’s (2010) 

Theory Coding Scheme (TCS) was employed as a detailed, objective and reliable method of 

assessing the extent of reported theory use. Second, a review of theory application and 

reporting in social marketing was performed, scrutinising the discipline’s assessment of 

theory use in reviews of the social marketing evidence base. Informed by review findings, a 

reciprocal four step theory application process (TITE) was developed to provide social 

marketers with an evidence-based form of structured guidance to assist in the design, 

implementation, evaluation, and reporting of theory-driven interventions (Study Two). Steps 

specified in the TITE process include: (1) theory selection, (2) intervention mapping, (3) 

testing theory, (4) and explicit reporting. Third, an audience research study (Study Three) 

applying elements of the TITE process was completed to obtain a fine-grained understanding 

of the key determinants of weight-related behaviours in young adults that extends beyond the 

individual (downstream) focus dominating social marketing research and practice. A cross-

Study Three: Audience Research 
Willmott, T., Pang, B., & Rundle-Thiele, S. (2019). A general or specific theory? An across 

contexts empirical validation of the COM-B model. Journal of Consumer Psychology (under 

review). 

Study One: Systematic Review 
Willmott, T., Pang., B., Rundle-Thiele, S., & Badejo, A. (2019). Reported theory use in 

electronic health weight management interventions targeting young adults: A systematic review. 

Health Psychology Review (published). 

Study Two: Conceptual Paper 
Willmott, T., & Rundle-Thiele, S. (2019). Marketing for a better world: A theory application 

process to advance contributions. Journal of Marketing Management (under review). 

Insight 

Insight 
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sectional survey research design was employed to empirically test and validate the COM-B 

model (Michie et al., 2011b) across two behavioural contexts (physical activity and healthy 

eating). Cumulative findings from this comprehensive program of formative research 

(systematic review; critical review and conceptual analysis; and audience research) are 

intended to inform the design of a future weight management intervention targeting young 

adults that is both evidence-based and theory-driven.  

7.3 Addressing the Research Questions 

The main findings from the three studies comprising this thesis have been summarised 

within their respective chapters (Chapters 4-6). For reference, Chapter Four (Study One): 

“Reported theory use in electronic health weight management interventions targeting young 

adults: A systematic review” (published in Health Psychology Review); Chapter Five (Study 

Two): “Marketing for a better world: A theory application process to advance contributions” 

(under review in the Journal of Marketing Management); and Chapter Six (Study Three): “A 

general or specific theory? An across contexts empirical validation of the COM-B model” 

(under review in the Journal of Consumer Psychology). The following section synthesises 

research findings to answer the stated research questions.  

7.3.1 Study One: Research Questions 

The first research gap addressed in this thesis was the lack of reviews assessing theory 

use in (eHealth) weight management interventions targeting young adults. Previous reviews 

of the evidence (e.g. Hebden et al., 2012; Oosterveen et al., 2016) have focused primarily on 

pooling primary outcome results to obtain one overall estimate of effectiveness. While 

important, these reviews offer little insight into the active drivers of change (i.e. mechanisms 

of action; MOAs) within weight management interventions targeting young adults. To better 

understand how interventions are (or are not) achieving the desired outcomes it is necessary 

to unpack the black box (Tate et al., 2016). Theory application is fundamental to this process 

permitting the deconstruction of interventions to identify the underlying MOAs (mediators 

and moderators of change) and their associated behaviour change techniques (BCTs) (Davis 

et al., 2015). A lack of rigorous theory application and reporting is evident in social 

marketing and the behavioural sciences more broadly, and is likely to be limiting the 

efficiency and effectiveness of interventions (Davis et al., 2015; Luca & Suggs, 2013; 

Truong, 2014; Truong & Dang, 2016). Accordingly, Study One sought to assess the extent of 

reported theory use in eHealth weight management interventions targeting young adults (aged 
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18-35 years) using the 19-item TCS (Michie & Prestwich, 2010); and examine how theory 

may be applied in interventions to enhance weight-related outcomes. 

A systematic review methodology was employed in Study One, with the search 

strategy and review conducted in accordance with PRISMA guidelines (Liberati et al., 2009). 

The completed PRISMA checklist is openly available as supplementary material (Willmott, 

Pang, Rundle-Thiele, & Badejo, 2019b). Of the 1301 records assessed for eligibility, 24 met 

the criteria for inclusion. Following data extraction, a comprehensive narrative evidence 

synthesis was completed. The main findings from the review comprising Study One were the 

distinct lack of theory-driven eHealth weight management interventions targeting young 

adults (aged 18-35 years), with the majority (71%) of studies included in the review classified 

as having weak application of theory according to total TCS scores; the limited number of 

studies explicitly linking intervention techniques to the theoretical base of the intervention; 

the lack of studies using theory to select intervention recipients and/or tailor intervention 

techniques to recipients; the limited number of studies testing theory as a means of analysing 

intervention effectiveness; and the lack of studies using intervention results to build and/or 

refine theory. Moreover, post-hoc analysis results revealed that weight-related outcomes may 

be enhanced when at least one or more theoretical constructs are explicitly linked to an 

intervention technique and theoretical constructs are included in intervention evaluations. The 

use of the TCS as a detailed, objective and reliable method of assessing theory use (Michie & 

Prestwich, 2010) permitted the identification of specific deficiencies in theory use, addressing 

the four research questions underpinning Study One. 

The first research question (RQ1a) asked: Which theories are mentioned? The process 

of answering this research question began by identifying the frequency of theory mention and 

assessing the nature in which authors referred to theory in relation to the target behaviour. 

Findings revealed that a majority (75%) of studies mentioned a theory (or a combination of 

theories); however, relatively few (38%) provided evidence to support the relationship 

between theoretical constructs specified in the theory mentioned and the target behaviour 

and/or desired outcome of the intervention. The design of interventions intended to change 

behaviour(s) should begin with formulating a specific and concrete definition of the target 

behaviour(s) and desired outcome of the intervention (Michie & Johnston, 2004). The 

complexity inherent in behaviour change interventions intended to change (or maintain) 

individual weight status may have led researchers to overlook the importance of formulating 

specific and concrete definitions of the target behaviour (and outcome); however, specifying 



 

 

223 

and defining behavioural targets is particularly important when designing theory-driven 

interventions as this permits a systematic investigation of the way behaviour is linked to what 

occurs before (antecedents) and what occurs after (consequences) the intervention (Michie & 

Johnston, 2004). Understanding the nature and relative importance of antecedents in a 

specified behavioural context is critical to effectively changing behaviour (Michie & 

Johnston, 2004). In the absence of empirically supported links between theory and behaviour, 

we cannot determine which theoretical constructs elicit (or not) the desired change in the 

target behaviour (Hardeman et al., 2005). In terms of which theories were mentioned in 

included studies, a limited number of theories were identified. Of the 14 theories mentioned, 

Social Cognitive Theory (SCT), the Transtheoretical Model (TTM), Self-Determination 

Theory (SDT), and the Theory of Reasoned Action (TRA)/Planned Behaviour (TPB) were 

the most cited, revealing a preponderance of social psychological theories focused on 

downstream influences. The remaining nine theories were mentioned once or twice only. 

Although a theory should be chosen based on suitability to the target behaviour, context, and 

population (Davis et al., 2015), common practice appears to base theory selection on the 

popularity of a theory and/or frequency of its use in the literature. These findings are 

consistent with other reviews (Davis et al., 2015; Luca & Suggs, 2013; Painter et al., 2008; 

Truong, 2014) in social marketing and behavioural science which find a preponderance of 

social psychological theories. The popularity of these theories continues despite recognised 

limitations of these theories including an over focus on the rational drivers of behaviour 

(West & Brown, 2014), the intention-behaviour gap (Sniehotta, Scholz, & Schwarzer, 2005), 

a failure to account for the wider environmental determinants of behaviour (Brennan et al., 

2016; Michie et al., 2011b), and a lack of consideration for the potential interactions between 

individual, social, and environmental determinants of behaviour (Michie et al., 2011b). An 

over reliance on the most popular theories without direct empirical tests or questioning of 

underlying assumptions (Noar & Zimmerman, 2005), limits progress in the field (Rothman, 

2004; Weinstein & Rothman, 2005). 

 The second research question (RQ1b) asked: How is theory applied in the design and 

implementation of the intervention? In light of the lack of studies providing evidence to 

support the relationship between the theory mentioned and the behaviour(s) targeted in the 

intervention, it was unsurprising to find that a majority of the studies reviewed in Study One 

did not explicitly link BCTs with the relevant theoretical constructs (MOAs) (Michie & 

Prestwich, 2010). Theory should provide a framework in which intervention designers can 
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select appropriate BCTs and ensure these are linked to previously identified MOAs 

(mediators and moderators of change) known to influence the target behaviour (Michie et al., 

2008). An understanding of the links between MOAs and their associated BCTs helps inform 

the systematic development of behaviour change interventions and can inform evaluations of 

effectiveness (Michie et al., 2017). Although overall levels of theory application in Study 

One’s systematic review were found to be weak, exemplars of strong theory application in 

the intervention design stage were identified (for examples see: Ashton et al., 2017; Simons 

et al., 2018). Review findings also revealed a lack of studies using theory to select recipients 

for an intervention. Moreover, a limited number of studies were identified that used theory to 

tailor the intervention to different subgroups of the target population that varied on a 

theoretical construct of interest measured at baseline. Theory can be used to identify and 

select participants whom are most likely to benefit from the intervention prior to delivery 

(Michie & Prestwich, 2010), thereby guiding decisions on how best to prioritise scarce 

resources (Michie & Prestwich, 2010; Noar et al., 2007; Rothman, 2009). Thus, the lack of 

segmentation and tailoring in intervention design represent deficiencies in theory application 

that may be impeding the efficiency and effectiveness of interventions.  

The third research question (RQ1c) asked: “Is theory measured and tested in the 

evaluation of the intervention?” Findings revealed that a large proportion of the reviewed 

studies claiming a theoretical base did not measure or test theory pre- and post-intervention. 

Measuring and testing theory allows researchers to systematically analyse what occurred 

before the intervention (antecedents) versus what occurred as a result (outcomes) of the 

intervention (Michie & Prestwich, 2010). Consequently, few studies in the review were able 

to isolate the underlying MOAs, and in turn, identify which BCTs were (or were not) driving 

observed intervention outcomes (Michie & Abraham, 2004; Rothman, 2009).  

The fourth and final research question (RQ1d) asked: “Are intervention results used 

to further develop and/or refine theory to better inform the design of future interventions?” 

With a limited number of studies measuring and testing theory pre- and post-intervention, it 

was again unsurprising to find a lack of studies using intervention results to develop and/or 

refine theory. Without rigorous theory testing, theories are unable to be refined to enhance 

intervention efficiency and effectiveness over time (Davis et al., 2015). Theory testing in 

interventions facilitates the accumulation of evidence across different contexts, populations, 

and behaviours; advancing the cumulative knowledge base (Michie & Prestwich, 2010).   
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7.3.2 Study Two: Research Questions 

Study One identified the need for improved theory application and reporting within 

the context of eHealth weight management interventions targeting young adults. The loose 

application of theory in social marketing makes it difficult for researchers to identify the 

theoretical pathways to change; and thus, prevents the development of an evidence base that 

delivers an understanding of how interventions are (or are not) achieving the desired 

outcomes (Davis et al., 2015). The lack of theory-driven social marketing interventions 

suggests that social marketers may need further support in applying theory (Firestone et al., 

2017). Taking into account Study One findings, as well as gaps in evident in the broader 

social marketing literature, Study Two comprised a conceptual paper centered on the 

development of an evidence-based form of structured guidance to assist social marketers in 

the design, implementation, evaluation, and reporting of theory-driven interventions.  

Study Two commenced with a review of theory application and reporting in social 

marketing, scrutinising the discipline’s assessment of theory use in reviews of the social 

marketing evidence base. In accordance with the SALSA framework (Grant & Booth, 2009), 

Study Two began by identifying the most significant items in the social marketing field using 

the principal investigator’s expertise and knowledge. A synthesis of 20 peer reviewed 

systematic reviews evaluating social marketing interventions was conducted to elucidate how 

researchers were examining the application of social marketing’s core principles, namely, 

theory. The critical review sought to answer the first research question (RQ2a) underpinning 

Study Two: “How are social marketers currently applying and assessing the use of theory in 

interventions intended to influence behaviour(s)?” Similar to Study One findings, this review 

highlighted a lack of and/or underreporting (or failure to clearly report) of theory application 

in social marketing interventions; the unclear reporting of how theory has been applied to the 

various intervention stages; a dominance of social psychological theories focused on 

downstream (intra-individual) influences; and a common review practice of evaluating the 

theoretical basis of an intervention at face value only.  

While 11 (55%) out of the 20 social marketing reviews synthesised examined theory, 

analysis of theory application was limited to mentioning or referencing of theory (see 

Almestahiri et al., 2017; Almosa et al., 2017; Dietrich et al., 2016; Firestone et al., 2017). In 

other words, if an author simply stated that an intervention was theory-based or theory-

informed, then the intervention was deemed as such without rigorous assessment as to how 

theory was actually applied to the various intervention stages. Study One’s review provides 
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an example of a rigorous assessment of theory application using the detailed, objective and 

reliable TCS (Michie & Prestwich, 2010). Consequently, these reviews failed to deliver an 

understanding of how theory was actually applied to the design, implementation, and 

evaluation of social marketing interventions. This failing cannot, however, be solely be 

attributed to poor review practice. Previous reviews of the social marketing (and behavioural 

science) evidence base find that theory use is not clearly reported, with the purpose of using 

particular theories or models not always stated; and authors do not often provide sufficient 

explanation regarding how theory has been applied to various intervention stages (Davies et 

al., 2010; Luca & Suggs, 2013; Prestwich et al., 2014; Truong, 2014; Willmott, Pang, 

Rundle-Thiele, & Badejo, 2019a). Given there is evidence to suggest that behavior change is 

more likely when more of the social marketing benchmark criteria are employed (Carins & 

Rundle-Thiele, 2014b; Firestone et al., 2017; Xia et al., 2016), the lack of theory-driven 

social interventions is likely to be limiting the efficiency and effectiveness of interventions, 

and impeding knowledge advancement.  

Findings from this critical review were subsequently used as a launch pad for a new 

phase of conceptual development which sought to answer the following research question 

(RQ2b): “How can social marketers be supported in the design, implementation, evaluation, 

and reporting of theory-driven interventions?” Guided by MacInnis’s (2011) framework for 

conceptual contributions in marketing research, the TITE theory application process was 

developed as a procedural contribution to social marketing research and practice. The TITE 

process advocates for a particular way of viewing theory application and reporting in social 

marketing and in other behavioural and social sciences more broadly. The conceptual paper 

provides evidence-based recommendations to support implementation of the TITE process, 

describes how this new procedure solves problems inherent in other approaches; and 

discusses how advancements in social marketing research and practice may be achieved from 

adopting and implementing the new procedure. 

The TITE process leverages the known advantages of theory and capitalises on the 

reciprocal relationship that may be enacted between theory selection, intervention mapping, 

theory testing, and explicit reporting of theory use (see Figure 8).  
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Figure 8 Overview of the TITE Process 

 

The first step of the TITE process involves the selection of an appropriate theory. The 

quality of a theoretical input in an intervention ultimately determines its effectiveness 

(Brennan et al., 2014). As outlined in the TITE process, social marketers should begin the 

theory selection process with the end goal of the intervention firmly in mind and by 

developing a complete understanding the problem (e.g. target population, behaviour, and 

context) (Glanz & Bishop, 2010). A comprehensive formative assessment (e.g. systematic 

review and/or audience research) is recommended as part of the theory selection process to 

minimise the likelihood of choosing an irrelevant theory (Cane et al., 2012). Once a short list 

of potential theories has been identified, quality assessment frameworks should be applied to 

confirm the goodness of a theory (e.g. Davis et al.’s (2015) nine criteria). In the absence of a 

high-quality theory (or theories), the TITE process recommends researchers refer to 

frameworks summarising theoretical (or explanatory) constructs such as the TDF (Cane et al., 

2012) or GEM database (NCI, 2019) to inform intervention design.  

The second step of the TITE process is intervention mapping (IM). Rigorous 

application of theory involves specifying theoretical determinants of the target behaviour 

(MOAs) and linking these determinants with appropriate BCTs, ensuring that the methods 

used for creating these links are supported by the theoretical input (Kok et al., 2016; Michie 

et al., 2008). Findings from both Study One and Study Two highlight the lack of studies 

rigorously applying theory across all intervention stages. As a consequence, little is currently 

known about how specific interventions components are (or are not) effectively changing 
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replication, and promote 
transparency.

•Link BCTs with MOAs in 
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behaviour across different populations, behaviours, and contexts (Michie & Prestwich, 2010). 

Adoption of an IM approach will support social marketers in the process of linking BCTs 

with the relevant MOAs known to influence the target behavior (Kok et al., 2016; Michie et 

al., 2008). The success of an IM approach will rely on social marketers obtaining a working 

knowledge of MOAs and accompanying BCTs in order to understand how the two may be 

linked in intervention design (Kok et al., 2016; Peters, de Bruin, & Crutzen, 2015). The TDF 

(Cane et al., 2012) is one tool that can support implementation of an IM approach by 

providing a comprehensive list of all possible influences on behavior; providing clarity about 

each kind of influence with each domain specified by component constructs; and making 

links between theories and BCTs to address implementation difficulties (see French et al., 

2012 and Ashton et al., 2017 for examples).  

The third step of the TITE process is testing theory. Specifically, the third step of the 

TITE process outlines five levels of theory testing (see Table 8).Theoretical innovations 

depend on researchers seeking out opportunities to challenge underlying theoretical 

assumptions and doing so in a manner that allows the identification of theoretical aspects 

which are supported and theoretical aspects which require refinement (Rothman, 2009). 

Study One findings reveal the limited number of studies testing theory in intervention 

evaluations and using results to build and/or refine theory. A lack of theory testing limits our 

understanding of the underlying MOAs within an intervention which impedes future 

intervention refinement (Michie et al., 2008). Further, a lack of theory building and/or 

refining impedes cumulative knowledge advancement (Michie & Prestwich, 2010). 

Table 8 Levels of Theory Testing in the TITE Process 

Level Label Description  

I Test theory in an intervention • To test theory in an intervention, the chosen theory must be 

empirically testable in two main ways: specify a set of changeable 

predictors (and the relationships between each) to describe, 

explain, and predict behaviour (or change); and permit validation 

or falsification. 

• Standardised measures of theoretical constructs that are reliable 

and valid must be embedded in pre- and post-intervention 

evaluations (see the GEM database and/or SOBC website for 

examples of measures).  

II Test the robustness of theory 

in replication studies across 

different context, populations, 

and behaviours.  

• Systematic examination of how theories operate across different 

settings, behaviours, and populations in replication studies. 

• Replication requires consistent use of standardised measures of 

theoretical constructs that are reliable and valid within and across 

studies.  

III Test competing theories across 

the same context, populations, 

and behaviours. 

• Test competing theories across the same contexts, populations, 

and behaviours to identify the theory with the greatest 

explanatory and/or predictive potential.  
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Level Label Description  

• The theory demonstrating the greatest explanatory (or predictive) 

potential should be the chosen theoretical input (intervention).  

IV Refine existing models • Researchers should seek out opportunities to challenge 

underlying assumptions to drive theoretical innovation and 

generate original conceptual ideas that advance the discipline (see 

Level V).   

V Build new theories • The development of new theories starts with the identification of 

theoretical aspects which are supported and those which require 

further refinement (see Level IV).  

 

The fourth and final step of the TITE process is to explicitly report theory use. In the 

absence of sufficient reporting of theory use, social marketers are unable to perform critical 

appraisals, replicate studies, or establish the utility of using a particular theory to enhance 

intervention outcomes (Michie & Prestwich, 2010). Findings from both Study One and Study 

Two revealed a lack of clear reporting of theory use, and although a lack of theory reporting 

does not necessarily equate to a lack of theory use, the development of reporting standards for 

theory application will promote transparency and inform replication, permit critical appraisal 

within and across studies, and prevent spurious study findings being used to support or refute 

the value of using a particular theory or model. In much the same way that tools such as 

CONSORT and TREND promote transparency in the reporting of a study’s design, conduct, 

analysis, and interpretation, the TITE theory application checklist can support researchers in 

reporting how theory was applied to various intervention stages. Inclusion of the checklist in 

evaluation papers (e.g. as supplementary material) will ensure reporting standards are 

consistent, transparent, and open to critical appraisal. 

7.3.3 Study Three: Research Questions 

Study One and Study Two identified a lack of theory-driven interventions in the 

context of eHealth weight management targeting young adults, and in the social marketing 

discipline more broadly. The TITE process was subsequently developed as an evidence-based 

form of structured guidance to assist social marketers in the design of theory-driven social 

marketing interventions. Although a large number of theories exist, many have not been 

subjected to wide-scale rigorous empirical evaluation (Davis et al., 2015). Findings from 

Study One and Study Two revealed a preponderance of a small number of social 

psychological theories dominating research and practice. While there is empirical evidence to 

support the capacity of these dominant social psychological theories (e.g. TRA/TPB, HBM) 

to explain or predict a range of behaviours, albeit with varying degrees of success (Carpenter, 

2010; McEachan, Conner, Taylor, & Lawton, 2011), an over-reliance on the most popular 
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theories without direct empirical tests or questioning of underlying assumptions (Noar & 

Zimmerman, 2005), limits progress in the field (Rothman, 2004, 2009; Weinstein & 

Rothman, 2005). The COM-B model (Michie et al., 2011b) offers a wider socioecological 

lens than has traditionally been applied to understand and explain behaviour. Consequently, 

the primary purpose of Study Three was to respond to calls (Michie & Johnston, 2012; Noar 

& Zimmerman, 2005; Rothman, 2009; Weinstein, 2007; Weinstein & Rothman, 2005) for 

improved and increased operationalisation and testing of theories with an empirical validation 

of the COM-B model (Michie et al., 2011b) across two behavioural contexts. Appling 

elements of the TITE process, Study Three elucidates the challenges faced in operationalising 

and testing general theories of behaviour which have been broadly conceptualised and 

encompass multiple sources of influence.  

For Study Three, two cross-sectional surveys were developed and administered online 

to two convenience samples of young adults. Study 3a focused on understanding young 

adult’s physical activity behaviour and Study 3b focused on healthy eating behaviours. 

Following guidance outlined in the first two steps of the TITE process, measures of 

behavioural determinants for Study Three were informed by the TDF (Cane et al., 2012) and 

were mapped onto COM-B model constructs. The target population for Study Three was 

young Australian adults aged 18-35 years. A combination of purposive, convenience, and 

snowball sampling were used to recruit participants. Given university students are largely 

representative of the target population (Edwards & van der Brugge, 2012), staff and student 

broadcast emails across six large Australian universities were the primary method of 

recruitment. Both COM-B models were analysed using structural equation modelling.  

Study Three was underpinned by two research questions (RQ3a and RQ3b) which 

simultaneously asked: “What are the main COM drivers of young adult’s physical activity 

behaviour?” and “What are the main COM drivers of young adult’s healthy eating 

behaviours?” The main finding from Study Three was the variation in explanatory potential 

of the COM-B model across the two behavioural contexts (R2 = 0.31 for physical activity, 

and R2 = 0.23 for healthy eating). As discussed in Chapter Six, the variance explained by 

both models compares favourably to that of other social psychological theories such as the 

TRA/TPB and SCT (Armitage & Conner, 2001; Hagger, Chatzisarantis, & Biddle, 2002; 

McEachan et al., 2011; Plotnikoff, Costigan, Karunamuni, & Lubans, 2013). Furthermore, 

findings from both models highlight the important role of motivation in explaining behaviour. 

In the physical activity model (N = 582), capability and opportunity were found to influence 
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physical activity behaviour through the mediating effect of motivation. Conversely, in the 

healthy eating model (N = 455), capability was found to influence behaviour through the 

mediating effect of motivation, while capability was found to mediate the relationship 

between opportunity and motivation. Previous research has reported similarly interactions 

with motivation mediating the effect of opportunity and ability (capability) on adult’s 

physical activity behaviour (Howlett, Schulz, Trivedi, Troop, & Chater, 2017) and on energy 

saving behaviours (Li, Xu, Chen, & Menassa, 2019).  

The main statistically significant indicators of COM constructs in the physical activity 

model were habits (capability), social support (opportunity), and identity (motivation). The 

main statistically significant indicators of COM constructs in the healthy eating model were 

habits (capability), home environment (opportunity), and self-efficacy (motivation). Across 

both the physical activity and healthy eating COM-B models, a number of consistencies and 

variations were observed in terms of statistically significant indicators of capability, 

opportunity, and motivation. Table 9 provides a high-level summary of the main findings of 

Study Three in terms of the consistencies and variations observed across both models.  

Table 9 Summary of Consistencies and Variations in COM Indicators 

COM-B Model TDF domain  Measures PA  HE 

C
ap

ab
il

it
y

 

Psychological Behavioural regulation Action control ✓ ✓ 

Behavioural regulation Action planning ✓  

Behavioural regulation Habit ✓ ✓ 

Memory, attention, and decision 

processes 

Decision making (cons)  ✓ 

O
p

p
o

rt
u
n

it
y

 Social Social influences Subjective norms (descriptive) ✓ ✓ 

Social influences Social support ✓  

Physical Environmental context and resources Environment (home/shop)  ✓ 

M
o

ti
v

at
io

n
 

Reflective Social/professional role and identity’ Identity  ✓ ✓ 

Beliefs about capabilities Self-efficacy ✓ ✓ 

Beliefs about capabilities PBC  ✓ 

Intention Intentions ✓ ✓ 

Beliefs about consequences Attitudes 

(instrumental/affective) 

 ✓ 

Automatic Emotion Positive affect ✓  

Note. Consistencies and variations are based on final measurement model results. Abbreviations: HE = healthy 

eating; PA = physical activity; PBC = perceived behavioural control. 
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 As depicted in Table 9, significant indicators of the latent construct of capability in 

both models represent psychological capability (e.g. action control, action planning, habits, 

and decision making) only. Although, it should be noted that objective measurement of 

physical skills was not possible, with perceived competence used as a proxy. Moreover, 

action planning was a significant indicator of capability in the physical activity model only; 

whereas, decision making (cons) was a significant indicator of capability in the healthy eating 

model only. This finding reflects the habitual and often unplanned nature of eating 

behaviours (van’t Riet, Sijtsema, Dagevos, & De Bruijn, 2011) and suggests that, for this 

specific sample, perceived barriers to behavioural performance were more salient in the 

context of healthy eating than in the context of physical activity.  

In the physical activity model, significant indicators of the latent construct of 

opportunity represent social opportunity (e.g. subjective norms and social support) only. 

Conversely, in the healthy eating model, significant indictors of the latent construct of 

opportunity represent both social (e.g. descriptive norms) and physical opportunity (e.g. 

perceived home and shop environments). Social support was a significant indicator of 

opportunity in the physical activity model only; whereas, environment (home and shop) was a 

significant indicator of opportunity in the healthy eating model only. Thus, social influences 

appear to more salient in the context of physical activity than in the healthy eating context. 

Consistent with previous research (Dibsdall, Lambert, Bobbin, & Frewer, 2003; He et al., 

2012; Turrell, Blakely, Patterson, & Oldenburg, 2004), environmental context and resources 

to support behavioural enactment (e.g. accessibility, affordability, and availability of 

nutritious food) appear to be more salient in the context of healthy eating than in the physical 

activity context. The perceived environment and available resources were generally 

conducive to physical activity among this specific sample of young adults (refer to Table 2, 

Chapter Six); and thus, a lack of physical opportunity may not have been salient to this 

sample. For a different sample (e.g. those living in an area less conducive to physical 

activity), physical opportunity may be a more salient construct for explaining physical 

activity motivation and behaviour. 

Finally, in the physical activity model, significant indicators of the latent construct of 

motivation represent both automatic (e.g. positive affect) and reflective motivation (e.g. 

identity, self-efficacy, and intentions). Conversely, in the healthy eating model, significant 

indicators of the latent construct of motivation represent reflective motivation (e.g. identity, 

self-efficacy, perceived behavioural control, affective and instrumental attitudes; and 
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intentions) only. Positive affect was only significant in the physical activity model; whereas, 

perceived behavioural control and attitudes (instrumental and affective) were only significant 

in the healthy eating model. Perceived behavioural control and attitudes (instrumental and 

affective) have been associated with both motivation and behaviour across a range of 

contexts including physical activity and healthy eating (Armitage & Conner, 2001; Hagger et 

al., 2002; McEachan et al., 2011). Moreover, affect (positive and negative) has been linked to 

motivation and behaviour in health contexts (Harris & Epton, 2009). Therefore, the variation 

observed across models is thought-provoking and warrants further research attention. Refer to 

Chapter Six for a further discussion on Study Three findings. 

7.4 Implications for Research 

Complexity abounds in the field of social marketing. The large variation in the 

application of social marketing research and practice, and the fragmented evidence resulting 

from this variation has been identified as a source of concern within the field (Gordon et al., 

2016; Lefebvre, 2013). The future of the social marketing discipline rests on researchers 

obtaining and retaining funding and the success of such bids relies heavily on the strength of 

evidence supporting the effectiveness of social marketing. As outlined in this thesis, 

providing hard evidence of social marketing’s effectiveness is a difficult task owing to the 

complexity inherent in behaviour change research and practice. According to Michie et al. 

(2014) complexity in behaviour and behaviour change research may arise from several 

sources related to intervention design and delivery, target population, and context. The level 

of complexity varies depending on the number of behaviours required by those delivering or 

receiving the intervention; the number of individuals, groups, communities, and/or 

organisations targeted; the number and variability of intervention outcomes; and the degree of 

flexibility or tailoring in the intervention design. Thus, there is often a long causal chain 

between intervention and outcome in behaviour change research (Kelly et al., 2010). Many 

interrelationships and processes are commonly at play in an intervention intended to change 

behaviour(s), especially when multiple actors are involved. Therefore, it is often difficult to 

deconstruct interventions to determine which components are (or are not) contributing to 

observed outcome(s) (Michie et al., 2014). Consequently, providing hard evidence of social 

marketing’s effectiveness presents a significant challenge for the discipline. 

When rigorously applied, theory has the potential to distil the complexity inherent in 

social marketing research and practice. Representing the accumulated knowledge about the 
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relevant mediators and moderators of change (MOAs), theory provides an organising 

framework in which behaviour and behaviour change may be disentangled and understood 

(Davis et al., 2015). This thesis demonstrates how a theory-driven social marketing approach 

can deliver a fine-grained understanding of the active drivers of weight-related behaviours in 

young adults, thereby informing the design of a future intervention that is both evidence-

based and theory-driven. Taken together, this thesis offers several important implications for 

advancing social marketing research. While the research implications arising from each 

individual study have been described in the relevant chapters (Chapters 4-6), the following 

section synthesises the all-embracing contributions of the program of research completed.  

7.4.1 Elucidating Theory Use  

This thesis has taken a critical view scrutinising theory application and reporting. 

Findings from Study One (systematic review) highlight the weak levels of theory application 

in the context of eHealth weight management targeting young adults, elucidating the extent of 

reported theory use by means of the detailed, objective, and reliable TCS (Michie & 

Prestwich, 2010); and in so doing, identifying specific areas for improving theory application 

and reporting in future research and practice. Conversely, findings from Study Two (critical 

review) not only confirmed previous review findings (Luca & Suggs, 2013; Truong, 2014; 

Truong & Dang, 2016) by highlighting a distinct lack of theory-driven interventions in social 

marketing but went a step further by scrutinising how these reviews were evaluating theory 

use in social marketing interventions, revealing a lack of rigorous theory use assessment. 

While the explicit use of theory in an intervention does not guarantee effectiveness 

(Michie et al., 2014), there are several advantages that support the utility of using theory in 

the design, implementation, and evaluation of behaviour change interventions (refer to 

Chapter Five for a summary of these advantages); not least is the important role theory plays 

in advancing cumulative knowledge regarding ‘what works, for whom, how, why, and when.’ 

Despite the recognised advantages of using theory, many interventions are designed without 

reference to, or rigorous application of, theory (Davies et al., 2010; Prestwich et al., 2014; 

Willmott et al., 2019a). As a consequence, researchers have been unable to isolate the active 

ingredients (i.e. MOAs) within interventions to determine whether an intervention has 

successfully (or unsuccessfully) influenced the hypothesised mediator (between intervention 

and target behaviour), and further, whether this mediator has had the desired effect (or not) 

on the target behaviour (Michie & Abraham, 2004; Rothman, 2009). Limited understanding 

of the active ingredients within an intervention impedes the refinement of future interventions 
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(Michie et al., 2008) and prevents the development of more useful theories to improve the 

efficiency and effectiveness of future interventions (Rothman, 2004); and thus, impedes the 

advancement of the cumulative knowledge base (Michie & Prestwich, 2010). Findings from 

both Study One and Study Two highlight the importance (and urgency) of moving current 

research practice away from the reporting of intervention effectiveness as one complete and 

cohesive entity, to deconstructing interventions and unpacking the black box (see Figure 9). 

Explicit reporting of how and when theory has been applied to various intervention stages is 

requisite to being able to unpack the black box.  

Figure 9 Unpacking the Intervention ‘Black Box’ with Theory 

 
Abbreviations: BCTs = behaviour change techniques; MOAs = mechanisms of action. 

The process of unpacking the black box should start with researchers selecting an 

appropriate theoretical foundation and then applying the chosen theory to intervention design. 

As mentioned previously, theory provides an organising framework in which to identify the 

underlying MOAs and ensure these are targeted by BCTs (Michie & Prestwich, 2010). 

Increasing the number of eHealth weight management interventions targeting young adults, 

and social marketing interventions more broadly, that are driven by theory will permit the 

identification of the active ingredients within these interventions. Although overall levels of 

theory application were weak, Study One identified interventions applying strong levels of 

theory to intervention design (Ashton et al., 2017; Simons et al., 2018). These studies offer 
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best practice examples that can serve as guides for researchers who are unfamiliar with theory 

and assist them in the systematic design of theory-driven interventions.  

Additionally, this thesis has highlighted the potentially harmful review practice of 

deeming an intervention as theory-based if study author(s) simply mention a theory in 

relation to the intervention. To advance the cumulative knowledge base researchers need to 

improve theory application and reporting practices, and reviewers must become more critical 

when evaluating the theoretical base of interventions. This thesis has taken important steps 

toward addressing these shortcoming with the development of the TITE theory application 

process (Study Two) and the inclusion of a detailed, objective and reliable method of theory 

assessment (Michie & Prestwich, 2010) in Study One’s systematic review. Systematic 

reviews provide an opportunity for researchers to reveal where spurious certainty abounds via 

the identification of generalisations as well as the limits of those generalisations. Findings 

from Study One highlight the potential for such generalisations to result in misleading 

conclusions. For example, there are several reviews which suggest that theory-based 

interventions are less effective than interventions that do not apply theory at all (Gardner et 

al., 2011b; Mehtälä et al., 2014; Portnoy et al., 2014). Findings from Study One and Study 

Two reveal, however, that such claims are a likely reflection of the poor application of theory 

and/or a failure to clearly report theory use, rather than a failure on the part of theory to elicit 

the desired outcomes. In the absence of high levels of theory application and reporting across 

multiple studies, any attempts to test the theory-effectiveness hypothesis are premature. A 

more nuanced understanding and appreciation of how theory has (or has not) been applied to 

an intervention is needed in the social marketing field to prevent potentially harmful 

generalisations pervading research and practice.  

7.4.2 Building and Refining Theories 

Recognising the important role of theory testing in intervention optimisation, and in 

advancing the cumulative knowledge base, this thesis contributes to social marketing research 

by providing a framework, guidance, and replicable methods to support theory building and 

refining. Science is fundamentally about discovery and progress, and theories always need to 

be developed and refined (Michie et al., 2014). The TITE theory application process 

presented in Study Two outlines five essential levels of theory testing: (1) test theory in an 

intervention; (2) test the robustness of theory in replication studies across different context, 

populations, and behaviours; (3) test competing theories across the same context, 

populations, and behaviours; (4) refine existing models; and (5) build new theories. In the 



 

 

237 

TITE process paper (see Chapter Five), these five levels of theory testing are presented 

within a pyramid to highlight how each level of theory testing may be used to build upon the 

next; however, no order of operation, level of relative importance, or exclusivity are 

delineated in the paper. All five levels of theory testing are considered to be of equal 

importance and advancement of the cumulative knowledge base relies on all levels being 

pursued in social marketing research. Following evidence-based guidance outlined in the 

TITE process regarding theory testing, this thesis provides an example (see Chapter Six) of 

how a general theory of behaviour (COM-B model) that has been broadly conceptualised and 

has not been subjected to wide-scale rigorous empirical evaluation can be operationalised and 

tested across behavioural contexts using the TDF (Cane et al., 2012).  

In particular, this research elucidates the challenges faced in operationalising and 

testing general theories of behaviour such as the COM-B model. The level of specification in 

the conceptualisation of a theoretical framework determines the level of ease or difficulty in 

operationalising and testing a theory. According to Lippke and Ziegelmann (2008), theories 

must be specified in such a way that they can be rigorously tested and falsified. The scoping 

review by Davis et al. (2015) found, however, that the level of specification among theories 

varies considerably ranging from quite specific (e.g. to a particular behavioural domain or 

type of intervention) to very general, including multiple levels of influence. Davis et al. 

(2015) also noted that there was a lack of a generally accepted use of terms such as theory, 

model, framework, and orientation. The authors conclude that an increase in the precision of, 

and consensus on, terminology use would be helpful for the field. In the case of the COM-B 

model, Michie et al. (2011b) opted for a broad conceptualisation of the three main 

explanatory constructs (capability, opportunity, and motivation) in the model. The advantage 

of such a broad conceptualisation is the wide applicability of the theory to different 

interventions and policies (Michie et al., 2011b). The disadvantages of such broad 

conceptualisations are, however, reflected in the difficulties faced in operationalising and 

testing such general theories of behaviour. When attempting to operationalise and test 

theories with general levels of specification (e.g. the COM-B model), researchers must 

identify and subsequently source reliable and valid measures of the latent constructs outlined 

in the model. The sheer number of theoretical constructs and inconsistencies in terminology 

used in the literature complicate the consistency and precision in construct measurement 

(David & Rundle-Thiele, 2018; West et al., 2019). Study Three used the TDF (Cane et al., 

2012) as a systematic guide to the measurement selection process with 17 pre-validated 
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measurement scales obtained as indicators of the 14 theoretical domains and their associated 

COM construct. This method of operationalisation and testing was deemed appropriate given 

the lack of empirical evaluation of the COM-B model (i.e. lack of reliable and valid measures 

available for theory testing); and that a previous study had employed a similar method 

(Howlett et al., 2017). Overall, however, Study Three findings confirm the need for greater 

clarity, consistency, and precision in defining, measuring, and testing theoretical constructs 

(David & Rundle-Thiele, 2018; West et al., 2019).  

Research has previously revealed the lack of precision in theory measurement (David 

& Rundle-Thiele, 2018). Inconsistencies in measurement contribute to inaccurate conclusions 

regarding correlates, or the most effective mediators of behaviour (Brown, Hume, & 

ChinApaw, 2009). The challenges faced in developing reliable and valid measures, including 

a lack of consistent reporting standards, has been noted (Dewar, Lubans, Morgan, & 

Plotnikoff, 2013; Dewar, Lubans, Plotnikoff, & Morgan, 2012). Although measurement items 

can and should be adapted to different contexts, adaptations should be minimal to ensure the 

reliability and validity of the construct(s) is maintained. Measurement scales that are adapted 

with varying item numbers, varied item wording, and varied response formats, cannot be 

considered equivalent measures that can be applied across contexts to formulate conclusions 

regarding correlates or the most effective mediators of behaviour (Brown et al., 2009), and/or 

support the explanatory or predictive utility of a theory (David & Rundle-Thiele, 2018). 

Taken together, Study Three findings confirm the need for improved consistency and reduced 

ambiguity in specifying theories of behaviour to permit theoretical comparison, integration, 

development, and use (West et al., 2019). The issues faced in operationalising and testing 

theory, especially general theories of behaviour such as the COM-B model, may be overcome 

with more formal representation and greater clarity and consistency in defining, measuring, 

and testing theoretical constructs (West et al., 2019).   

In addition, Study Three findings reveal a number of consistencies and variations in 

terms of statistically significant indicators of COM constructs observed across the two 

behavioural contexts (see Table 9 for a summary or Chapter Six for a detailed discussion). 

These findings lay the foundation for future development and refinement of the COM-B 

model and contribute toward building a consistently represented COM-B model, with a set of 

concrete and well-defined measures, thereby informing the future design of interventions that 

effectively improve people’s capabilities and opportunities to ensure they are able to act on 

their motivations (Brug, Oenema, & Ferreira, 2005). Of note, the consistently identified 
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indicators (e.g. habits and action control for capability; subjective norms for opportunity; and 

self-efficacy, identity, and intentions for motivation) and their associated measures may be 

used in future empirical evaluations of the COM-B model across the same or different 

contexts. Although, it should be noted that these indicators are likely to differ across different 

populations, as well as between individuals within specific populations (Brug et al., 2005). 

Furthermore, many of the measures used as indicators of the latent COM constructs did not 

remain in the final measurement models and did not replicate across contexts (physical 

activity and healthy eating). Taken together, the process applied in this study indicates a 

general need to identify consistent and stable indicator measures that can be used to test the 

COM-B model in applied research. In sum, this thesis provides (1) a framework in which to 

classify five essential levels of theory testing; (2) evidence-based guidance for each level of 

testing; and (3) an applied example of theory testing at one of the five levels (Level II) 

elucidating the challenges faced operationalising and testing general theories of behaviour.  

7.4.3 Widening the Theoretical Lens  

This thesis not only highlights the importance of rigorous theory application and 

reporting but the need to widen our theoretical lens beyond the downstream lens dominating 

social marketing research and practice. The repeated use of a theory (or small set of theories) 

narrows the lens through which researchers come to understand the different domains in 

which they work (Rothman, 2009), skewing our perspectives in ways that frequently go 

unquestioned and unrecognised (Saren, 2016). Behaviour is the result of an interplay between 

habit and automatic responses to the immediate and wider environments, conscious choice 

and calculation, and is located in complex social environments and cultures (Michie et al., 

2014). Yet, many of the popular theories of behaviour focus on the intra-individual, and 

occasionally interpersonal, factors of behaviour while failing to account for the complex 

social and physical environments in which behaviour occurs (Michie et al., 2014). Therefore, 

widening our theoretical lens and developing theories capable of capturing the complexity of 

behaviour, including the full range of influences that facilitate or impede the desired 

behaviour, is of critical importance to determine whether interventions should focus on intra-

individual, interpersonal, and/or environmental factors.  

Study Three contributes toward building such a theory with an empirical validation of 

the COM-B model (Michie et al., 2011b). The COM-B model offers a wider socioecological 

lens to understand and explain behaviour. Notwithstanding the challenges faced in 

operationalising and testing general theories of behaviour such as the COM-B model (see 
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Section 7.4.2), findings emphasise the importance of canvasing the full range of potential 

levers for behavioural change (or maintenance) (Michie et al., 2014).  

According to Michie et al. (2014), theory should promote a systematic approach to 

understanding the myriad of influences that may be incidentally, rather than causally 

associated with behaviour. Findings confirm that weight-related behaviours such as healthy 

eating and physical activity are determined by a complex combination of an individual’s 

capabilities, opportunities, and motivations. For example, in the physical activity model, 

capability and opportunity were found to influence physical activity behaviour through the 

mediating effect of motivation. Conversely, in the healthy eating model capability was found 

to influence behaviour through the mediating effect of motivation, while capability was found 

to mediate the relationship between opportunity and motivation. In addition to the complex 

interactions between COM constructs and behaviour, the importance of the surrounding 

social and built environments in influencing behaviour was found to vary across models. In 

the physical activity model, the latent construct of opportunity reflected social opportunity 

only (indicators: subjective norms and social support); whereas, in the healthy eating model 

the latent construct of opportunity reflected both physical (indicators: perceived home and 

shop environments) and social opportunity (indicator: descriptive norms). While possible 

explanations for the variations observed are provided in Chapter Six, findings highlight a 

general need to canvas the full range of potential levers of behaviour(s) in order to identify 

the most salient determinants across different populations and contexts; and ensure 

potentially important determinants (e.g. social and built environments) of behaviour are not 

overlooked. The systematic approach employed in the measurement and testing of the COM-

B model (e.g. using the TDF) in Study Three allowed a comprehensive range of potential 

determinants of young adult’s healthy eating and physical activity behaviours to be canvased 

and permitted the relative impacts of these determinants to be identified. The relative 

importance of theoretically-derived determinants of behaviour, as well as the underlying 

indicators of these constructs are, however, likely to differ across different populations, as 

well as between individuals within specific populations, depending on their personal, social, 

and environmental circumstances (Brug et al., 2005). Furthermore, since these circumstances 

are liable to change, the most salient determinants of specific behaviours may change over 

time (Brug et al., 2005). Thus, the systematic examination of how theories of behaviour 

operate across different contexts, behaviours, and populations is critical.  
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Importantly, the systematic examination of how current theories of behaviour and 

behaviour change operate across different contexts, behaviours, and populations represents a 

valuable opportunity to assess the status of theories and to nurture further refinement and 

growth (Rothman, 2009). Innovations in theory depend on researchers seeking out 

opportunities to challenge existing theoretical assumptions and doing so in a manner that 

allows the identification of theoretical aspects which are supported and those which require 

further development or refinement (Rothman, 2009). Of note, the application of a theoretical 

model to a new context (or setting) can assist in the identification of whether a construct is 

(or is not) needed to explain or predict behaviour by examining whether this construct has no 

(or limited) impact in the new setting (Rothman, 2009). For instance, of the 17 measures used 

in the operationalisation of the COM-B model, only nine measures remained in the final 

physical activity model and ten remained in the final healthy eating model following rigorous 

empirical testing. Retrospective bias and/or shared method variance may have inflated (or 

weakened) effects observed in the models given the subjective (self-report) nature of 

measurement, however, by canvasing the full range of potential determinants of behaviour, 

this study was able to deliver a comprehensive understanding of the salient determinants of 

young adult’s healthy eating and physical activity behaviours.  

As highlighted by Noar and Zimmerman (2005), researchers tend to rely on the most 

commonly used theories to guide their work but rarely attempt to directly test or question the 

explicit or implicit assumptions about behaviour inherent in these theories. Consequently, the 

ongoing development and/or refinement of theories wanes (Rothman, 2004; Weinstein & 

Rothman, 2005); and theories become static or fixed entities (Rothman, 2009). Given the 

dominant theories (e.g. TRA/TPB, HBM) used in social marketing tend to focus on the 

rational (conscious) drivers of individual behaviour while ignoring the complex social and 

physical environments in which behaviour occurs, social marketers are likely to benefit from 

drawing from a wider range of theories than is currently being used in research and practice. 

This thesis, via an empirical validation of the COM-B model across two behavioural contexts 

(healthy eating and physical activity), demonstrates the importance of extending beyond the 

individual to understand the complex array of interrelated factors impacting individual 

behaviour. In sum, social marketing researchers need to become more considered in their 

selection of theory by acknowledging the wider system of determinants impacting individual 

behaviour and actively contributing to theoretical advancement and evolution.  
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7.4.4 Critical Role of Conceptual Contributions in Knowledge Advancement 

This thesis highlights the critical role of conceptual contributions in knowledge 

advancement and development. A decline in conceptual contributions to marketing research 

and thought has been noted, with calls to generate original conceptual ideas that advance the 

discipline (Belk et al., 2019; Maclnnis, 2011; Yadav, 2010). In the marketing field, however, 

empirical research is valued over conceptual articles (Yadav, 2010); thus, calls for conceptual 

contributions have remained largely unheeded. Of concern, the decline in conceptual papers 

weakens the theoretical core of the discipline (Yadav, 2010). Conceptual contributions are 

critical to the development and advancement of all disciplines (Maclnnis, 2011). Social 

marketing is a rapidly growing field of research and practice (Dibb, 2014; Truong et al., 

2015) that is considered to be in a stage of early maturity (Andreasen, 2003). To ensure the 

theoretical core and resultant knowledge base of the discipline continues to advance well into 

the future, social marketing researchers must strike a synergistic balance between conceptual 

and empirical articles (Yadav, 2010).  

Knowledge development occurs over time through a gradual process in which key 

building blocks are added with the eventual confluence of a discipline’s conceptual, 

methodological, and practical domains advancing cumulative knowledge (Yadav, 2010). As 

discussed in Chapter Three, conceptual articles play an important role along the discovery-

justification continuum that characterises the knowledge development process (Yadav, 2010). 

This thesis highlights the importance of conceptual articles in the justification phase of the 

knowledge development continuum. Although, the discovery phase of the theory 

development continuum has historically received the most attention (Yadav, 2010), 

conceptual articles focused on justification provide a unique and valuable opportunity to take 

stock of emerging empirical evidence, concepts, and explanations (Yadav, 2010).  

Conceptual innovation typically develops through a process of evolution or accretion, 

with each successive version adding to its predecessors (Grant & Booth, 2009). Study Two 

provides an exemplar of both aspects of conceptual innovation—evolution and accretion. 

Study Two evaluated theory use assessment in social marketing reviews; thus, contributing to 

knowledge accretion (Grant & Booth, 2009). Informed by these findings, the novel TITE 

theory application process was subsequently developed; contributing to knowledge evolution. 

The TITE process provides recommendations for implementation, describes how the new 

process solves problems inherent in other approaches; and discusses advancements that may 
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be achieved from adopting and implementing the new process. Thus, offering a procedural 

contribution to social marketing research and practice (Maclnnis, 2011).  

To ensure the continued development of social marketing’s knowledge base, the 

richness and range of research approaches must match the complexity of the maturing 

discipline’s substantive domain (Yadav, 2010). Taken together, this thesis demonstrates the 

importance of, and need for, conceptual contributions in social marketing to advance research 

and practice. By synthesising existing schools of thought, providing a critical interpretation of 

the existing evidence, and developing a new conceptualisation of theory application in social 

marketing, Study Two provides a clear example of how a procedural contribution may be 

achieved in practice. Given procedural contributions contribute to knowledge advancement 

by articulating best practices for executing an activity (or strategies/tactics), often with the 

goal of solving problems, they are of particular value to (social) marketing practitioners who 

seek input on best practices (Maclnnis, 2011). Section 7.5.1 discusses the practical 

implications of the TITE theory application process. 

7.5 Implications for Practice  

This thesis was guided by a pragmatic philosophical research perspective and 

underpinned by a fundamentally practical overarching research aim. Therefore, the program 

of research completed offers several important implications for advancing social marketing 

practice. While the practical implications of each individual study have been described in the 

relevant chapters (Chapter 4-6) of this thesis, the following section provides a synthesis of the 

all-embracing contributions of the research program completed. 

7.5.1 Theory Application Process  

The foremost practical contribution of this thesis is the development of an evidence-

based form of structured guidance (TITE) to assist social marketers in the design, 

implementation, evaluation, and reporting of theory-driven interventions. The loose 

application of social marketing’s core principles (i.e. theory) makes it difficult to trace the 

theoretical pathways by which social marketing achieves (or fails to achieve) the desired 

outcomes (Firestone et al., 2017). Moreover, the lack of social marketing interventions 

reporting theory use suggests that social marketers may need further support in applying 

behavioural theory to enhance the efficiency and effectiveness of their interventions. The 

TITE process guides social marketers through a (reciprocal) step-wise process of theory 
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application to allow the theoretical pathways to change to be identified and incorporated into 

intervention design as well as assessed in intervention evaluation.  

Specifically, the TITE process (1) provides clear criteria that should be fulfilled in 

theory selection, thereby assisting practitioners who may be overwhelmed by the sheer 

number of theories available in literature to choose an appropriate theoretical input for their 

intervention; (2) outlines how theory should be applied to map and evaluate change, with 

guidance, resources, and examples provided to support theory-driven design and evaluation; 

(3) calls for increased theory testing to optimise future intervention development and 

refinement; and (4) provides a clear checklist for reporting of theory use to promote 

transparency, inform replication studies, and permit critical appraisal. Importantly, the TITE 

process advocates for theoretical measures to be embedded within intervention evaluations to 

permit assessment of the appropriate mediators of change and allow intervention designers to 

determine whether an intervention has successfully (or unsuccessfully) influenced the 

hypothesised mediator, and whether this mediator has had the desired effect (or not) on the 

target behaviour (Michie & Abraham, 2004; Rothman, Sheeran, & Wood, 2009). The 

practical implication of this systematic assessment of intervention outcomes, when explicitly 

reported by researchers, is the more effective refinement of interventions, and in turn, the 

more efficient allocation and prioritisation of resources over time as understanding grows 

(Michie & Prestwich, 2010; Rothman, 2009)  

7.5.2 Building Useful Theories for Intervention Design 

Innovations in practice depend in part on the continued refinement of the theoretical 

models that guide our work (Rothman, 2009). This thesis provides an example of how a 

theory may be operationalised and tested to (1) examine the explanatory potential of the 

theory; and (2) identify the most salient drivers of behaviour(s). When designing an 

intervention, it is important to canvas the full range of potential levers of change (Michie et 

al., 2014). Theory promotes a systematic approach to this process and reflection about the 

causal nature of particular relationships, which is important given the myriad of influences 

that may be incidentally, rather than causally associated with behaviour (Michie et al., 2014).  

Human behaviour is the result of an interplay between habit and automatic responses 

to the immediate and wider environments, conscious choice and calculation, and is located in 

complex social environments and cultures (Michie et al., 2014). According to Hawkes et al. 

(2015) policies targeting obesity prevention should be tailored to the preference, behavioural, 



 

 

245 

socioeconomic, and demographic characteristics of the people they seek to support, designed 

to work through the mechanisms through which they have greatest effect, and implemented 

as part of a combination of mutually reinforcing actions. In other words, obesity prevention 

policies (and interventions) should be carefully designed on the basis of a theory of behaviour 

(or change), using indicators of progress along the various pathways toward the long-term 

goal of reducing rates in overweight and obesity. The COM-B model offers a wider 

socioecological lens than has been traditionally employed in social marketing research and 

practice, with the potential to capture the full range of potential levers of change; and thus, 

can provide a theoretical basis for designing future interventions and policies intending to 

address complex problems such as obesity (Michie et al., 2011b).  

Findings from Study Three’s across contexts empirical validation of the COM-B 

model provide important insights regarding the underlying determinants of weight-related 

behaviours in young adults (see Section 7.3.3). Importantly, this empirical evaluation of the 

COM-B model (using the TDF) allowed salient determinants of young adult’s healthy eating 

and physical activity behaviours to be identified. These determinants represent potential 

targets for future interventions aiming to promote healthier lifestyle behaviours in young 

adults. For example, in the physical activity model, the main indicators of COM constructs 

were found to be habits (capability), social support (opportunity), and identity (motivation). 

Similarly, in the healthy eating model, the main indicators of COM constructs were found to 

be habits (capability), home environment (opportunity), and self-efficacy (motivation). 

Therefore, future interventions seeking to influence young adult’s healthy eating and physical 

activity behaviours could be designed and evaluated based on these identified determinants. 

In the absence of replication studies to validate present study findings, however, the 

effectiveness of an intervention designed based on these determinants cannot be guaranteed. 

As noted in Chapter Six, additional research is needed to inform the development and 

refinement of theories capable of guiding the design of interventions that effectively improve 

capabilities and opportunities to support behavioural performance and ensure individuals are 

able to act on their motivations (Brug et al., 2005). Taken together, the combined use of the 

COM-B model and TDF, offers a systematic means of identifying how far changing 

particular behavioural determinants, or combinations of determinants, may affect the required 

change (or maintenance) in young adult’s healthy eating and physical activity behaviours.  
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7.5.3 Importance of Reporting Standards 

This thesis revealed a lack of clear reporting of theory use in eHealth weight 

management interventions targeting young adults, and in social marketing more broadly. 

Although a lack of theory reporting does not necessarily equate to a lack of theory use, 

without sufficient reporting researchers and practitioners are unable to replicate studies, 

perform critical appraisals, and establish the utility of using theory to enhance intervention 

outcomes (Michie & Prestwich, 2010). Evidence-based practice requires an assessment of 

individual studies and a systematic synthesis of multiple studies from the same area or 

domain. Transparent reporting of a study’s design, conduct, analysis, and interpretation, with 

sufficient detail and clarity to readily grasp differences and similarities among studies in the 

same area, is needed to be able to assess the quality of individual studies as well as perform 

evidence syntheses (Des Jarlais, Lyles, Crepaz, & Group, 2004). Developing evidence-based 

recommendations provides a more integrated picture of the existing evidence base and 

strengthens practice (Des Jarlais et al., 2004). Transparency and consistency in the reporting 

of individual studies is therefore key to the accumulation and evaluation of evidence.  

Within the behaviour change field, there has been a movement toward evidence-based 

practice; however, practice can only be based on the ‘best’ available evidence. For example, 

RCTs are usually considered to be of greatest evidentiary value for assessing the efficacy or 

effectiveness of interventions, while weaker study designs are often considered to be of little 

or no evidentiary value (Des Jarlais et al., 2004). In the setting of behaviour change 

interventions, however, RCTs are often impractical or unethical for evaluating the efficacy or 

effectiveness of interventions and different evaluation designs must be sought (Baker, 

Brennan Ramirez, Claus, & Land, 2008). There are a wide variety of nonrandomised 

evaluation designs that can contribute important data on the efficacy and/or effectiveness of 

interventions, such as quasi-experimental designs, nonrandomised trials, and natural 

experiments (Des Jarlais et al., 2004). Sufficient detail and clarity in the reporting of studies 

(randomised and nonrandomised) allow readers to understand the conduct and findings of the 

study and how the study was different from, or similar to, other studies (Des Jarlais et al., 

2004). Moreover, transparent and consistent reporting of individual studies plays an 

important role in the dissemination of expert knowledge and in the translation of this 

knowledge into practice (Baker et al., 2008).  

In the same manner that tools such as the CONSORT and the TREND promote 

transparency in the reporting of RCTs and nonrandomised trials, social marketers should aim 
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to provide the same level of transparency when reporting theory use to permit critical 

appraisal across studies and prevent spurious study findings being used to support or refute 

the value of a particular theory. The fourth and final step of the TITE theory application 

process calls for explicit reporting of theory use in intervention evaluation papers in order to 

shift current practice away from the reporting of intervention effectiveness as one complete 

and cohesive entity, to unpacking the black box, and clearly reporting how and when theory 

has been applied. Explicit reporting of how and when theory has been applied will permit 

identification of the underlying determinants of change and enable their subsequent effects to 

be confirmed in evidence syntheses (i.e. meta-analyses). Over time this will advance practice 

by informing evidence-based prescriptions of how best to apply theory in order to enhance 

intervention outcomes. To promote consistency and transparency in the reporting of theory 

use, the TITE theory application checklist was developed. This checklist, if adopted, can 

assist social marketing practitioners in evaluating the level of theory application in individual 

studies as well as guide clear reporting of theory use in their own interventions.  

7.6 Limitations 

The aforementioned theoretical and practical contributions are indicative of the 

quality of research reported in this thesis; however, research is rarely devoid of limitations. 

The limitations of each study have been articulated in the relevant chapters (Chapters 4-6) of 

this thesis. This section acknowledges the limitations of the overall research design 

employed; many of which, present opportunities for future research to extend and build upon 

to advance social marketing research and practice (see Section 7.7).  

First, research findings presented in this thesis are limited to the context of weight 

management in young adults (aged 18-35 years). The TITE theory application process 

presented in Study Two transcends context, however, findings from both Study One and 

Study Three are unable to be generalised to other behaviours, populations, or contexts. The 

need to focus on preventing excess weight gain in young adults is convincingly illustrated in 

large worldwide studies of population health, risk factors, and burden of disease (Dietz, 2017; 

Gakidou et al., 2017; Zheng et al., 2017). Young adulthood has been acknowledged as a 

neglected period of study in the development of obesity, with efforts to prevent obesity 

primarily focusing on children and adolescents (Dietz, 2017). Present research findings (see 

Study Three) were, however, limited to a specific sub-group (e.g. Caucasian, female, 

university students) of the young adult population. The self-selective nature of data collection 
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likely impacted the diversity of participants recruited, resulting in self-selection bias 

(Zikmund et al., 2017). Given trends in obesity prevalence have shown obesity to be higher 

among women, minority racial/ethnic groups, and at lower socioeconomic status (Clarke, 

O'Malley, Johnston, & Schulenberg, 2009; Hernandez & Pressler, 2014), future research 

should explore the individual, social, and environmental determinants of weight management 

in more diverse subgroups of the young adult population (e.g. young adult males, working 

young adults, young adults with low socioeconomic status); thereby advancing our 

understanding of weight gain in ethnic subgroups and informing the development of 

evidence-based, culturally relevant interventions.  

Second, the program of research completed focused primarily on changing individual 

behaviour. A wider socioecological lens (via the COM-B model) was adopted, however, the 

implications of research findings are only relevant to changing individual behaviour and not 

the behaviours of groups, communities, organisations, and/or government. The emergence of 

social ecologist and critical paradigms in the social marketing discipline have stimulated the 

imperative for a reflexive turn in social marketing research and practice (Gordon & Gurrieri, 

2014). The enormity, complexity and wickedness of the problems faced by social marketers 

call for a wider perspective such as critical systems thinking (French & Gordon, 2015; 

Hastings & Domegan, 2014). Tackling the obesity epidemic, for example, requires a portfolio 

of holistic and synergised action (Dobbs et al., 2014; Seidell & Halberstadt, 2015). Social 

marketing approaches must have the capacity to match the complexity of the problems faced, 

and a system thinking approach could permit the identification of elements commonly missed 

in more static approaches. These may include hidden dynamic complexities, social 

mechanisms, causal pathways, and feedback relationships (Domegan et al., 2016). There have 

been calls for the integration of systems thinking methodologies into social marketing 

research and practice to facilitate a more comprehensive, multifaceted, strategic, and holistic 

approach (Brychkov & Domegan, 2017; Domegan et al., 2016; French & Gordon, 2015). 

Social marketers have been criticised for “failing to see the broader societal and cultural 

contexts…and the wider social change agenda” (Brennan et al., 2016, p. 221). Therefore, 

future research could explore how other relevant stakeholders may be engaged in intervention 

development, implementation, and evaluation; thereby reflecting a more systemic and 

strategic social marketing approach (Brychkov & Domegan, 2017). 

Third, this research was guided by a pragmatic philosophical perspective, therefore, 

methodologies employed were selected based on their potential to adequately answer the 
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stated research questions. Although pragmatism embraces many perspectives, recognising the 

existence of a natural or physical world and the presence of social and psychological entities 

(Johnson & Onwuegbuzie, 2004), different epistemological and methodological perspectives 

can be more or less relevant at different stages of the knowledge inquiry process (Tashakkori 

& Teddlie, 2010). To fulfil the overarching aim of this thesis, an implicit epistemological and 

methodological basis toward objectivism and quantitative research inevitably emerged. While 

there are many strengths evident in the methodologies employed (systematic review, critical 

review/conceptual analysis, and survey research), limitations are also acknowledged. Of note, 

qualitative research may have contributed to overcoming some of the problems faced in 

operationalising and testing theory using quantitative research methods (Kelle, 2006). For 

example, qualitative research methods can be used to gain access to local knowledge of the 

field in order to develop theoretical concepts and explanations that cover phenomena relevant 

to the domain of research (Kelle, 2006). Specifically, qualitative research can assist theory 

measurement by discovering a lack of validity in quantitative measurement instruments and 

procedures; assist in the identification of unobserved heterogeneity in quantitative data, 

unknown explaining variables and/or mis-specified models; and help to understand 

previously incomprehensible statistical findings (Kelle, 2006). In this way, qualitative data 

may have been used to enhance the quality, comprehensiveness, and usefulness of the 

quantitative data obtained; and thus, should be a consideration for future research. 

Fourth, the cross-sectional nature of the research design in Study Three limits the 

generalisability of research findings while the lack of a longitudinal research design prevents 

the identification of the causal determinants of behavioural change. To be able to identify and 

explain the causal determinants of change, a longitudinal research design is needed (Ployhart 

& Vandenberg, 2010); along with a measurement focus on capturing behavioural change, 

rather than one-occasion behaviour (Rundle-Thiele et al., 2019). To measure behaviour 

change variables must be consistently measured at different time points, in exactly the same 

way, to ensure reliability (David, Rundle-Thiele, & Pallant, 2019). In addition, evaluation 

methodologies must be dynamic in order to capture change and this requires a temporal 

aspect (Ployhart & Vandenberg, 2010). The transition (or not) between behavioural states 

may be captured and explained using dynamic evaluation methodologies such as Hidden 

Markov Modelling, see David et al. (2019) for an example. Therefore, future research aiming 

to identify the causal determinants of behaviour change should aim to employ a repeated 

measure longitudinal research design and apply dynamic methods of evaluation.  
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Fifth, the lack of objective measurement in Study Three limits the reliability and 

validity of findings. Self-report measures threaten the reliability and validity of findings as 

the quality of data generated relies heavily on the proficiency of the researcher and on 

respondents aptitudes such as their memory, knowledge, experience, motivation, personality, 

and mood (Robson, 2011). While various procedures (see Section 3.2.4) were employed to 

control for potential biases (Podsakoff et al., 2003), problems with retrospective bias and 

common method bias may have inflated (or weakened) observed effects given the one-

occasion and subjective nature of measurement (Podsakoff et al., 2003). Future research can 

overcome this limitation by incorporating objective measures, where feasible.  

Finally, research was underpinned by a single theoretical framework (the COM-B 

model) only. While sound reasons were used in the selection of this theoretical framework 

(see Chapter Six), other theories (e.g. BEM/SEM, SCT, SDT) may provide further 

explanation and insight into the determinants of young adult’s healthy eating and physical 

activity behaviours; and in turn, prove to be equally, if not more, useful than the COM-B 

model. Although the variance explained in both the healthy eating and physical activity 

(COM-B) models was comparable to other studies (23-31%), 69-77% of the variance in these 

two behaviours remains unexplained. The limited variance explained may reflect weaknesses 

in the conceptualisation of the model, or weaknesses in how the theory was operationalised 

and measured; both warrant further investigation. There exists a general need within the 

behavioural and social sciences to develop parsimonious theories (and associated 

measurement instruments that are reliable and valid) capable of capturing a greater proportion 

of variance in complex behaviours such as healthy eating and physical activity. As noted in 

Section 7.4.3, the authors of the COM-B model opted for a broad conceptualisation of the 

three main explanatory constructs in the model. The disadvantages of such broad 

conceptualisations are reflected in the difficulties faced in operationalising and testing the 

theory (see Section 7.4.2). Development of a formal system for representing behaviour-

change theories presents a potential alternative to overcoming the challenges faced in 

operationalising and testing theories. West et al. (2019) presented a method of formal 

representation across five commonly used theories (Health Belief Model, Information–

Motivation–Behavioural Skill Model, Social Cognitive Theory, Theory of Planned 

Behaviour, and the Transtheoretical Model) and concluded that this formalisation appears 

adequate for capturing the main propositions of these theories. Thus, the identification of a 

few theories that summarise core theoretical knowledge about behaviour and behaviour 



 

 

251 

change could be a viable solution to overcoming the challenges faced in applying complex 

theoretical models by synthesising the currently large number of theories available into more 

useful summary theories; thereby informing intervention development and evaluation, and 

evidence syntheses (West et al., 2019). Representation of more general theories of behaviour 

such as the COM-B model warrants additional research attention (West et al., 2019). 

7.7 Future Research 

This thesis lays a solid foundation for future research to extend and build upon to 

advance social marketing research and practice. While the potential directions for future 

research arising from each individual study have been discussed in the relevant chapters of 

this thesis (Chapters 4-6), the following section outlines broad directions for future research 

that address the bigger picture thinking underlying this thesis. The future research directions 

outlined reflect limitations inherent in the research design(s) employed, shortcomings in 

social marketing research and practice that were not able to be addressed within the scope of 

this thesis, or are the result of overall research findings prompting new ideas for future 

research to build and extend upon the research program completed.   

7.7.1 Test Competing Models 

Prior to intervention development it is important to canvas the full range of potential 

levers for change (Michie et al., 2014). The use of theory promotes a systematic approach to 

this process and reflection about the causal nature of particular relationships, which is 

important given the myriad of influences that may be incidentally, rather than causally, 

associated with any given behaviour (Michie et al., 2014). This thesis adopted a wider lens 

than is typically employed in social marketing research, exploring the explanatory potential 

of the COM-B model (Michie et al., 2011b) across behavioural contexts in an attempt to 

capture a comprehensive range of potential determinants of weight-related behaviours 

(physical activity and healthy eating) in young adults. In light of the many challenges faced in 

operationalising and testing the COM-B model (see Section 7.4.3), future research may 

consider testing competing theoretical models, ideally with established methods for 

measurement and testing to lessen the complexity involved in operationalisation, 

measurement, and analysis. The outcomes of such tests would confirm the value in using the 

COM-B model as a more holistic theory in which to understand and explain behaviour; or, 

refute the value in using such general theories of behaviour.  
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Of note, the TITE theory application process recommends testing competing 

theoretical models across the same context, population, and behaviour(s) as one of the five 

essentials level of theory testing (see Table 8 for a summary). Theories provide frameworks 

for generating testable hypotheses and integrating empirical evidence; and, over time, a road 

map for the design and implementation of interventions (Rothman, 2009). Therefore, 

conducting formative research to identify the theory with the most reliable pathways to 

achieving the desired change in the identified mediators and moderators of behavioural 

change (or maintenance) is an important step in the intervention design process (see Pang 

(2017) for an example). Following this formative research, the theory demonstrating the 

greatest explanatory potential would be used to inform the design of a future weight 

management intervention targeting young adult’s  

7.7.2 Intervention Mapping (IM) 

The second step of the TITE theory application process advocates for an IM approach 

to be employed in the design stage of theory-driven interventions. Consequently, future 

research should extend upon present the research program by employing an IM approach in 

the design of eHealth weight management targeting young adults. The IM approach involves 

linking relevant BCTs with identified MOAs (Kok et al., 2016; Michie et al., 2008). 

Therefore, intervention designers must have completed step one of the TITE process (i.e. 

selection of an appropriate theory) prior to commencing IM. The TDF (Cane et al., 2012) can 

support an IM approach by (1) providing a comprehensive list of all possible influences on 

behavior; (2) providing clarity about each kind of influence with each domain specified by 

component constructs; and (3) making links between theories and BCTs to address 

implementation difficulties. The IMPLEMENT intervention provides an example of how the 

TDF can be applied to intervention design (French et al., 2012) and the HEYMAN 

intervention provides a useful example of how IM may be applied to intervention design by 

incorporating theoretically-derived audience research insights (Ashton et al., 2017).  

Engaging stakeholders early and often is critical to achieving shared value creation, 

active engagement, and ensuring policy actions are both effective and accepted by 

communities (Huang et al., 2015; NHMRC, 2018). In responding to calls (Huang et al., 2015; 

NHMRC, 2018) for a combined and integrated bottom-up and top-down approach to obesity 

prevention, future research should consider incorporating user insights into the IM phase of 

intervention design. The person-based approach developed by Yardley, Morrison, Bradbury, 

and Muller (2015) offers a complementary approach which incorporates participatory 
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research principles to understand the most effective way of applying theoretically-derived 

MOAs and BCTs in a specific intervention context and target population. As articulated in 

this thesis, theory provides an organising framework in which to identify underlying MOAs 

and component BCTs (Michie & Prestwich, 2010). The theoretically-derived links between 

relevant MOAs and BCTs are established in the IM phase of intervention development and 

represent the pathways to change (or maintenance) within an intervention (Kok et al., 2016). 

The person-based approach yields vital insights into how different people within a target 

population perceive and execute the theoretically-derived elements of an intervention; why 

some elements may be particularly necessary or salient to them (or, aversive, problematic, or 

unacceptable); and thus, how the intervention can be made more attractive, persuasive, and 

feasible to implement (Yardley et al., 2015).  

An alternative, or perhaps, complementary approach to the person-based approach is 

co-design. Co-design represents a specific instance of co-creation and involves users as 

experts of their experiences to identify which benefits to aim for when designing a product or 

service and how these benefits may be aligned with the overall goals of the project (Sanders 

& Stappers, 2008; Steen, Manschot, & De Koning, 2011). The co-design process has the 

potential to facilitate the formulation of new innovative ideas that transcend information 

sourced from conventional market research techniques and expert views dominating 

contemporary practice (Witell, Kristensson, Gustafsson, & Löfgren, 2011). In particular, 

when cohesive co-design teams work collaboratively, the ideas generated tend to have greater 

user benefit and novelty than those produced by professional teams (Trischler, Pervan, Kelly, 

& Scott, 2018). Trischler, Dietrich, and Rundle-Thiele (2019) outline a seven-step process 

that may be applied in co-design workshops. The seven steps include: 1) resourcing, 2) 

planning, 3) recruiting, 4) sensitizing, 5) facilitating, 6) reflecting, and 7) building for 

change. Given customer orientation and insight form key social marketing benchmark criteria 

(see Table 3, Chapter Two), future research should explore the potential for a combined 

application of the person-based approach and the seven-step co-design process in an IM 

approach to intervention design. For example, theoretically-derived MOAs and associated 

BCTs may be incorporated into the sensitising and facilitation stages of the co-design process 

to ensure the user insights obtained are able to be translated into the theory-based design of a 

weight management intervention targeting young adults. 
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7.7.3 Observational Study 

The wider environments impacting individual behaviour were captured in the COM-B 

model, however, measurement of the social and physical opportunity afforded by the 

environment was limited to subjective self-report measures of latent theoretical constructs. 

Given objective measures offer a more reliable and valid method of measurement (Jahedi & 

Méndez, 2014), future research should aim to obtain more objective measures of the wider 

environments impacting individual behaviour. An accurate assessment of the physical 

opportunity afforded by the built environment is increasingly important for informing future 

intervention and policy action as the availability, accessibility, and affordability of energy-

dense foods reaches unprecedented levels; and changes in work forms, modes of 

transportation, and urbanisation continue to contribute to declining rates of physical activity 

and increasing rates of sedentary behaviour (Swinburn et al., 2011). An observational study 

represents a future research direction that has the potential to provide a more accurate and 

objective assessment of the opportunity afforded by the built environment. For example, 

observational audit tools for assessing retail food environments are available and could 

provide cross-validation for self-report measures (Carins & Rundle-Thiele, 2014a; Carins, 

Rundle-Thiele, & Storr, 2019; Storr et al., 2019). Likewise, observational audits conducted 

by trained observers could provide objective measures of the built environment and inform 

assessments of how well this environment supports physical activity. Alternatively, Pang, 

Rundle-Thiele, and Kubacki (2017) used the Walk Score (2017) as an objective measure of 

walkability. Additionally, standardised methods using census-based geographic information 

systems data could be used to measure some of the built environment (Thornton, Pearce, & 

Kavanagh, 2011) and the retail food environment (Wilkins, Morris, Radley, & Griffiths, 

2017). More recently, omnidirectional imagery has been used in place of field audits to 

measure key characteristics of the built environment, with image-based audits shown to be a 

reliable method (Wilson et al., 2012). Furthermore, an objective measure of social 

opportunity may be obtained using a measure of socio-economic status. For example, the 

Socio-Economic Index for Areas (SEIFA) developed by the Australian Bureau of Statistics 

may be used to as an objective measure of social context (see Pang et al., 2017 for an 

example of how SEIFA scores can be incorporated with theory). SEIFA comprises four 

summary measures (indexes) that are created using Census data (ABS, 2017). For each index, 

every geographic area in Australia is given a SEIFA score which shows how relatively 

disadvantaged that area is compared with other areas in Australia (ABS, 2017).  
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7.7.4 Cluster Randomised Controlled Trial  

This thesis has demonstrated the potential utility of using a theory-driven social 

marketing approach to obtain a fine-grained understanding of the active drivers of weight-

related behaviours in young adults. Findings from this comprehensive program of formative 

research could inform the design of a future weight management intervention targeting young 

adults that is both evidence-based and theory-driven. For example, a cluster RCT across 

several Australian universities would provide an opportunity to test the potential efficacy and 

feasibility of a theory-driven social marketing intervention promoting weight management in 

young adults. University students are largely representative of the target population (Edwards 

& van der Brugge, 2012) and recent research has revealed high rates of unhealthy lifestyle 

behaviours and related health risk factors among university students (N = 3,077), highlighting 

the importance of ongoing monitoring and prioritisation of effective intervention strategies to 

improve university student population health outcomes (Whatnall et al., 2019). The aim of 

the cluster RCT would be: (1) test the efficacy of a theory-driven social marketing weight 

management intervention targeting young adults (aged 18-35 years) by comparing changes in 

body weight and selected dietary, physical activity, and sedentary behaviours between 

treatment and control groups; and (2) evaluate intervention reach, costs, implementation, and 

participant engagement to establish potential for translation into the wider community.  

Given the large number of young adults in Australia who require support for weight 

management, the cluster RCT would focus on examining the efficacy of three programs that 

differ in delivery mode (e.g. face-to-face, online, and combined) and evaluating their 

potential for large-scale dissemination to the target population. Findings from Study One 

highlight the limited evidence base for eHealth weight management interventions targeting 

young adults (aged 18-35 years); however, given the potential for digitally-enabled 

interventions to reduce costs, increase reach, and enhance the effect of health behaviour 

change interventions (Armanasco, Miller, Fjeldsoe, & Marshall, 2017; Cugelman, Thelwall, 

& Dawes, 2011; Free et al., 2013; Webb et al., 2010; Zhao, Freeman, & Li, 2016), further 

research investigation is warranted to ensure maximum impact and return on investment.  

Furthermore, a cluster RCT would provide a valuable opportunity for researchers to 

test and refine the theory upon which the intervention was built (see TITE process: Level I 

theory testing) to facilitate future intervention optimisation and advance the cumulative 

knowledge base (Michie & Prestwich, 2010; Rothman et al., 2009). As mentioned previously, 

interventions provide a unique opportunity to test the robustness of theories by identifying 
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theoretical aspects of a model that are supported and those that require further refinement 

(Rothman, 2009). Accordingly, future research should capitalise on the opportunity to test a 

chosen theory (e.g. COM-B model) in an intervention setting to inform future development 

and refinement of the theory. Moreover, a cluster RCT would provide an opportunity to test 

and refine the TITE process, identify areas for improvement, and inform an updated version 

of the theory application process to be published. 

7.8 Conclusions 

The worldwide prevalence of overweight and obesity has reached epidemic levels, 

and in the absence of definitive action, rates will continue to rise at a substantial cost to 

individuals and society. Of concern, young adults are most vulnerable to excess weight gain, 

and as a result, are at an increased risk of developing obesity and associated chronic disease. 

The development of effective interventions that promote healthy lifestyle adoption and 

effectively manage weight in the early years is needed to achieve sustained reductions in the 

prevalence of overweight and obesity. Social marketing has the potential to overcome the 

identified limitations of commonly used approaches to obesity prevention and treatment (e.g. 

education and law-based interventions) by focusing on the process of voluntary exchange and 

placing citizens at the heart of intervention planning, design, implementation, and evaluation. 

Large variation in the application of social marketing and resultant fragmented research 

findings threatens the future of the discipline. In particular, the lack of rigorous theory 

application and clear reporting of theory use in social marketing research and practice is 

likely limiting the efficiency and effectiveness of interventions and impeding knowledge 

advancement. When applied optimally, theory should have the capacity to deliver a roadmap 

that can be confidently applied to achieve change and obtain a fine-grained understanding of 

why some interventions succeed, and others fail, to achieve the desired outcomes. Delivering 

hard evidence of social marketing’s effectiveness is critical to ensuring the longevity of the 

discipline in the social change marketplace. This thesis, through a three-study sequential 

mixed-methods design, has demonstrated how a theory-driven social marketing approach can 

deliver a fine-grained understanding of the active drivers of weight-related behaviours in 

young adults, and in turn, may inform the future design of an intervention that is both 

evidence-based and theory-driven. 

  



 

 

257 

 

“He who loves practice without theory is like the sailor who boards ship without a rudder 

and compass and never knows where he may cast.” 

-Leonardo Da Vinci 
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Appendix B – Study Two Informed Consent Sheet 

eHealth Formative Research Study 
(Online Survey) 

INFORMATION SHEET 
GU ethics ref no: [2017/308] 

 
Who is conducting the research Taylor Willmott (PhD Candidate) 

Prof. Sharyn Rundle-Thiele (Senior Investigator) 
Dr. Bo Pang (Co-Investigator) 
Social Marketing @ Griffith, Griffith University  
Contact Phone: +61 7 3735 6446 
Contact Emails:  
s.rundle-thiele@griffith.edu.au 
t.willmott@griffith.edu.au 
b.pang@griffith.edu.au  
 

Why is the research being conducted?  
Social Marketing @ Griffith is conducting research to improve the effectiveness of healthy 
lifestyle programs aimed at supporting young adults (18-35 years) in managing their weight. 
The team has a particular interest in the use of technology in delivering such programs 
(eHealth). This research forms a component of a PhD candidate’s academic program.  
 

What you will be asked to do 
You are invited to complete an online survey. Survey questions will be focused on understanding 
your lifestyle behaviours (diet and/or physical activity). The survey should take no longer than 20 
minutes of your time. Completion of this survey will be taken as your consent to participate in 
the research.  

 
Note: This research aims to obtain participant opinions on issues related to weight, physical activity and diet, if participants 
suspect they may become upset by discussing the topics, it is recommended that they do not take part in the research. 

 
The basis by which participants will be selected or screened 
Australians aged 18-35 years old, who have English language proficiency.  
 
The expected benefits of the research 
This project will help us to understand how your needs can be better met in lifestyle programs.  
Results will be used to design an eHealth healthy lifestyle program to support weight 
management for young adults (aged 18-35 years).  
 

Risks to you 
There are minimal risks involved in participation. However, you can contact Griffith Student 
Services on 5552 8734 (Gold Coast), 3735 7470 (Nathan) or Lifeline on 1311 11 for support. 

 
Your confidentiality 
The data that we collect will be de-identified. Results may be published in academic journals and 
/or disseminated in media; however, participants will not be identified in any publication or 
reporting.  De-identified data will be stored electronically at Griffith University and only authorised 
researchers will have access to it. As required by Griffith University, all audio recordings will be 
erased after transcription. However, other research data (interview transcripts and analysis) will 
be retained in a locked cabinet and/or a password protected electronic file at Griffith University for 
a period of five years before being destroyed. The University requests that all participants respect 
the privacy and confidentiality of other participants. 

mailto:s.rundle-thiele@griffith.edu.au


 

 

285 

 
Your participation is voluntary 
Participation is voluntary. Your decision to / not to participate will in no way impact upon your 
relationship with Griffith University.  You are free to withdraw from the study at any time. 

 
Questions / further information 
Participants may contact any of the Social Marketing @ Griffith researchers listed above for 
additional information about the project. 
 

The ethical conduct of this research 
Griffith University conducts research in accordance with the National Statement on Ethical 
Conduct in Human Research.  Any concerns or complaints about the ethical conduct of the 
research project can be addressed via the Research Ethics Manager on 3735 4375 or research-
ethics@griffith.edu.au. 
 

Feedback to you 
Reports of the findings of the research project can be obtained from Social Marketing @ Griffith. 
 

Privacy 
“The conduct of this research involves the collection, access and/or use of your identified 
personal information. The information collected is confidential and will not be disclosed to 
third parties without your consent, except to meet government, legal or other regulatory 
authority requirements.   A de-identified copy of this data may be used for other research 
purposes.   However, your anonymity will at all times be safeguarded.   For further 
information consult the University’s Privacy Plan at   http://www.griffith.edu.au/about-
griffith/plans-publications/griffith-university-privacy-plan or telephone (07) 3735 4375.  

 

http://www.griffith.edu.au/about-griffith/plans-publications/griffith-university-privacy-plan
http://www.griffith.edu.au/about-griffith/plans-publications/griffith-university-privacy-plan
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Appendix C – Co-Authored Published Paper (Study One: JMIR) 

Statement of Contribution to Co-Authored Published Paper 

Additional co-authored paper published in the Journal of Medical Internet Research. The 

bibliographic details of the co-authored paper, including all authors, are:  
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outcomes. Journal of Medical Internet Research, 21(2), 1-17. doi: 10.2196/10265. 
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Appendix D – Initial Physical Activity Measurement Model 
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Appendix E – Initial Health Eating Measurement Model 
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