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Abstract 
 

Australia has faced the growing problem of overweight and obesity along with other 

developed countries and almost two thirds of Australians are considered to be overweight 

or obese (Sturgiss, van Weel, Ball, Jansen, & Douglas, 2017). The surrounding 

environment encouraging excessive food intake and discouraging physical activity is the 

main cause for the current overweight and obesity epidemic (Velema, Vyth, & Steenhuis, 

2017). Studies show that Australian Military personnel are no exception, even though 

considered as physically fit, they possess poor dietary habits (Booth & Coad, 2001; 

Forbes-Ewan, Probert, Booth, & Coad, 2008; Skiller, Booth, Coad, & Forbes-Ewan, 

2005) and the occurrence of obesity is similar when compared to the general Australian 

population (Australian Institute of Health and Welfare, 2010). There is a pressing need 

for effective programs that can accomplish positive behaviour change to decrease the 

incidence of overweight and obesity in the Australian Defence Force. 

Social marketing is a discipline that applies commercial marketing techniques and 

concepts to improve the welfare of individuals and/or society by centring program design 

on individuals and an understanding of the environment in which they are located 

(Gordon, 2011). At its core the planning, analysis, execution and evaluation of social 

marketing programs is designed to influence the behaviour of target audiences 

(Andreasen, 2003; Lefebvre, 2013; Rundle-Thiele, 2015). In recent years social 

marketing has been used to increase healthful eating behaviour, mainly among children 

and adolescents (Keihner et al., 2011; Rosi et al., 2016; Young, Anderson, Beckstrom, 

Bellows, & Johnson, 2004), with relatively few interventions focusing on targeting young 

adults (Carins & Rundle-Thiele, 2014b). Andreasen’s (2002) social marketing benchmark 

criteria offers a useful guide to specify the extent that social marketing is employed within 

a change intervention and it includes six benchmarks namely behavioural change, 

formative research, segmentation, the use of marketing mix, exchange and competition. 

The National Social Marketing Centre (NSMC) extended the benchmark criteria by 

including eight elements, namely behaviour change, audience orientation, insight, 

segmentation, exchange, marketing mix, theory and competition (French & Blair-

Stevens, 2006). This research includes consumer orientation, insight and healthful eating 

behaviour and is focussed on segmentation and theory.  
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Segmentation is a process that groups target audiences into somewhat homogenous 

subgroups, or segments, and handles each segment separately based on the wants, needs 

and behaviours of the segments (Moss, Kirby, & Donodeo, 2009). Research shows that 

social marketing is more effective when more of the social marketing benchmarks are 

used (Carins & Rundle-Thiele, 2014b) and that segmentation is one of the least applied 

benchmarks (Kubacki, Rundle-Thiele, Lahtinen, & Parkinson, 2015). Segmentation 

discovers patterns of needs, wants and behaviours among groups within one target 

population and according to segmentation theory, different strategies should be tailored 

to each group to extend uptake (Donovan & Henley, 2010). Researchers have found that 

a better outcome may be produced when a program includes different strategies designed 

for different segments providing solutions that are more closely aligned to segment needs 

and wants (Dietrich, Rundle‐Thiele, Leo, & Connor, 2015). 

Theory offers a structured framework that can guide researchers and practitioners in the 

development and implementation of social marketing programs. Researchers have found 

that theory use is essential to accomplish successful programs (Eagle et al., 2013; 

Lefebvre, 2000). However, research shows that theory use in social marketing is rare 

(Luca & Suggs, 2013; Truong, 2014; Truong & Dang, 2017) and when theory use is 

reported its application is mainly weak (Pang, Kubacki, & Rundle-Thiele, 2017; 

Willmott, Pang, Rundle-Thiele, & Badejo, 2019). 

This thesis aims to test the replicability of theory-driven segments for healthful eating in 

young adult samples. This thesis begins by understanding the previously used 

segmentation bases and how (if at all) theory has been applied in social marketing 

healthful eating studies. Additionally, this thesis empirically tests the Motivation, 

Opportunity and Ability (MOA) framework in two young adult healthful eating contexts. 

More specifically, the aim of this research is to test if theory-driven healthful eating 

segments emerge from two young adult samples and to understand how each segment 

identified can be engaged to participate in a healthful eating program. To accomplish the 

aims of this research, two studies were conducted.  
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Study 1 examined whether unique theory-driven segments emerged from a young adult 

sample. This study aimed to investigate which segmentation bases have previously been 

used to inform segment solutions; and apply the MOA framework (Rothschild, 1999) to 

determine if segments are evident in a young adult population. Post-hoc segmentation 

was used to establish the number and characteristics of segments with two-step cluster 

analysis. The findings from Study 1 indicate that the MOA framework can be used to 

explain healthful eating behaviour and two distinct segments were revealed with 

education, motivation to eat healthily and the Turconi eating behaviour score being the 

most important variables in segment formation. This study provides evidence of the value 

of including behavioural theory in segment formation. 

Study 2 was an empirical replication study that aimed to investigate to what extent similar 

healthful eating segments can be derived in two young adult populations. In line with 

replication principles Study 2 followed procedures applied in Study 1. The same 

segmentation variables were used to establish the number and characteristics of the 

segments. The findings from Study 2 indicate that the MOA framework once again 

explains eating behaviour in the second young adult sample and similar to Study 1 

education was the most important variable. While the segment structure is similar to 

Study 1, differences were clear. Notably, the number of segments increased from two to 

three. The key outcome of this study is that care should be taken for segment identification 

given the number of segments differs in two different young adult populations.  

This research contributes to literature in four ways. First, this thesis identified 

segmentation bases that have previously been used by social marketers to derive segments 

and it identifies theories that have previously been used to inform segment solutions. 

Second, this thesis delivers a clear case study demonstrating that theory-informed 

segments exist within target populations. Application of a theoretically derived 

segmentation process can identify groups that have demonstrably different needs, wants 

and behaviours delivering actionable insights to inform program planning. Third, this 

thesis demonstrates the importance of generating a segmentation based profile in new 

young adult target populations given that differences emerge. Finally, this thesis delivers 

a practical contribution establishing how the segmentation process can be used to 

understand how each segment can be engaged to participate in a healthful eating program. 

Limitations and futures research directions are outlined.  
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1 Chapter I: Introduction 
 

The first chapter provides an overview of the thesis, including a background to the 

research in section 1.1, the research rationale and questions in section 1.2, and an 

overview of the research design in section 1.3; offering a figure illustrating the research 

gaps, research questions and the designated studies that address each question. Section 

1.4 outlines the anticipated contribution to theory and practice and section 1.5 provides a 

thesis structure and a brief description of all chapters included in the thesis. 

1.1 Background 
 

Obesity is an increasing problem in Australia and healthy weight people are currently a 

minority in Australian society (Opie, Glenister, & Wright, 2019). The current overweight 

and obesity epidemic is caused by the surrounding environment encouraging an 

imbalance between food intake and physical activity (Hu et al., 2019). Overweight and 

obesity arise when an individual’s calorie intake exceeds calorie expenditure on a serial 

basis over time. However, it is generally known that obesity is a complex multi-factorial 

issue with affected individuals impacted by myriad of societal and biological factors 

including societal influences, food production, food consumption, individual psychology, 

biology, individual activity and the surrounding environment (Foresight, 2007). Research 

shows that even though considered as physically fit the Australian Defence Force (ADF) 

personnel are no exception, possessing poor dietary habits (Booth & Coad, 2001; Forbes-

Ewan et al., 2008; Skiller et al., 2005) and the occurrence of obesity is similar when 

compared to the general Australian population (Australian Institute of Health and 

Welfare, 2010). There is a pressing need for effective methods to combat obesity issue 

and to change dietary behaviours among ADF personnel. 

Social marketing is an effective consumer driven approach promoting behaviour change 

and improved wellbeing for individuals, communities and society by applying 

commercial marketing techniques to planning, analysis, execution and evaluation of 

programs designed to influence the voluntary behaviour of target audiences (Andreasen, 

2003; Lefebvre, 2013; Rundle-Thiele, 2015). In previous years, social marketing has been 

applied to encourage healthful eating behaviour among children and adolescents with 

relatively few programs targeting adults (Carins & Rundle-Thiele, 2014a) such as those 

in the ADF. 
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Social marketing aims to integrate theory, research, best practice, audience and 

partnership insight to inform the delivery of behaviour change programs that overcome 

competitive factors and are tailored, sustainable, equitable, efficient and effective (ISMA, 

2014). A useful guideline to determine the extent to which social marketing is utilised 

within a change intervention is the social marketing benchmark criteria (Andreasen, 

2002). The six benchmark criteria include behaviour change, formative research, 

segmentation, the application of marketing mix, exchange and competition (Andreasen, 

2002). Building on Andreasen’s six social marketing benchmark criteria, French and 

Blair-Stevens (2006) further developed the benchmark criteria for the National Social 

Marketing Centre (NSMC). In order to identify the common elements that contributed to 

the success of behaviour change programs, a review was conducted including successful 

programs (French & Blair-Stevens, 2006). Resulting from the review, an extended set of 

eight social marketing benchmark criteria were proposed, namely behaviour focus, 

customer orientation, theory, insight, exchange, competition, segmentation and methods 

mix (French & Blair-Stevens, 2006).  

Research indicates that social marketing is more effective when more of the benchmark 

criteria are applied (Aceves-Martins et al., 2016; Carins & Rundle-Thiele, 2014a; Xia, 

Deshpande, & Bonates, 2016). Systematic literature reviews conducted on social 

marketing benchmark criteria use indicate that segmentation is one of the least applied 

benchmark criteria (Kubacki & Rundle-Thiele, 2014; Kubacki, Rundle-Thiele, Lahtinen, 

et al., 2015; Kubacki, Rundle-Thiele, et al., 2017). Segmentation discovers patterns of 

needs, wants, desires and behaviours among smaller groups within a larger target 

audience and different strategies should be tailored to each group to ensure uptake 

(Donovan & Henley, 2010). Research has discovered that segments respond differently 

to social marketing programs (Dietrich, Rundle-Thiele, et al., 2015), suggesting that a 

better outcome might be reached when a program includes different strategies designed 

to cater to the unique needs and wants of different segments offering solutions that are 

tailored to each segment. 

Reviews have shown that theory use in social marketing is limited (Truong, 2014; Truong 

& Dang, 2017) and when theory has been used, individual-focused theories such as the 

Theory of Planned Behaviour and the Health Belief Model dominate (Luca & Suggs, 

2013). Only 21% of programs using theory sought to examine the broad contextual and 

environmental factors impacting the target audience’s behaviour and these were mainly 

based on the Ecological Model or Social-Cognitive Theory (Truong & Dang, 2017). 
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Given that environmental factors have a significant role in obesity, the limited application 

of theories that extend focus beyond individuals will be limiting program effectiveness. 

Furthermore, recent systematic reviews indicate that studies are not rigorously applying 

theory to program design, implementation and evaluation, and/or are failing to precisely 

report theory use in sufficient detail (Pang et al., 2017; Willmott et al., 2019). The need 

to move beyond mere theory mention to demonstrate what works, when, where and how 

is requisite to build an evidence base that practitioners can rely on to ensure resources 

invested do indeed achieve behaviour change. Theory focus needs to broaden in order to 

include environmental and social factors that might act as barriers to, or enablers, of 

behaviour change. It is essential to understand the barriers and enablers of behaviour 

change in order for social marketing to focus attention on the factors driving behaviour 

change (Rundle-Thiele et al., 2019). 

The focus of this thesis is to draw on social marketing benchmarks, most notably 

segmentation and theory, in order to understand individuals’ dietary behaviour (insight 

and behaviour change); to test (consumer orientation) if theoretically driven segments 

emerge from a young adult sample (university students); and if the segment solution 

remains stable by replicating the analysis on a comparable young adult population 

consisting of two ADF trainee samples, namely Australian Defence Force Academy 

(ADFA) officer cadets and army recruits. Furthermore, this thesis aims to reveal how 

each of the segments can be targeted by a healthful eating program. 

1.2 Research Rationale and Questions 
 

For military personnel to perform their roles and provide the future edge that Australia 

needs, it is important they occupy the positive end of the health and performance 

continuum—requiring they establish and maintain optimal nutritional practices. Nutrition 

(defined as the intake of food to meet the body’s dietary needs) is a vital component for 

soldier health and performance (Montain, Carvey, & Stephens, 2010; Purvis, Lentino, 

Jackson, Murphy, & Deuster, 2013). When health is viewed as a continuum, a nutritious 

diet plays a role at all points—it prevents a breakdown in health (avoiding illness and 

disease); facilitates restoration of health (promoting healing from injury); allows normal 

functioning (physical, mental and emotional well-being) and enables optimisation of 

functioning (peak performance).  
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To achieve military readiness and to strive for optimised performance, there is an 

increasing acknowledgement of the need for a holistic view of health and performance 

(Horoho, 2013; Jonas et al., 2010). These broader views recognise the role of mind and 

body, of individual and team, and of task and purpose, and have been captured in Army’s 

Human Performance Optimisation (HPO) plan (Anonymous, 2019). The role of nutrition 

is recognised in the physical element of performance in Army’s HPO plan, however, the 

scientific literature identifies a role for nutrition in all three elements. In terms of the 

physical element, inadequate nutrition compromises health and physical performance 

(Tharion et al., 2005), whereas a healthy diet is associated with higher fitness (Purvis et 

al., 2013). Over nutrition (overweight and obesity) increases the prevalence of illness and 

injury, which increases health care costs and reduces productivity (Peake et al., 2012). 

The impact of nutrition on the cognitive element is also clear, with appropriate nutrition 

essential for cognitive performance (Bovill, Tharion, & Lieberman, 2003), resilience 

(Purvis et al., 2013) and mental health (Parletta, Milte, & Meyer, 2013). Foods, and the 

locations in which they are consumed, also have a social and cultural element, providing 

opportunities to share, bond and partake in traditions and rituals (Jallinoja et al., 2011) 

specific to a group or culture.  

Given the importance of nutrition within a holistic model of health and performance, and 

evidence of sub-optimal eating (Forbes-Ewan et al., 2008; Kullen, Iredale, Prvan, & 

O’Connor, 2016; Skiller et al., 2005), strategies are needed to instil and strengthen the 

drive to adopt healthful eating behaviours of personnel. This study is part of a larger body 

of research program performed under a Collaborative Research Agreement between 

Defence Science and Technology (DST) and Griffith University (myIP: 6386; GU RAD 

47975). The overarching goal of the research program is to positively change eating 

behaviour to support the health and performance of personnel. 

Young adults are entering a foundational life-stage of transitioning to independence 

(Arnett, Žukauskienė, & Sugimura, 2014). During this life-stage many personal, social 

and environmental changes occur such as moving away from home, entering tertiary 

education, moving in with partners or peers and entering the workforce (Winpenny, 

Penney, Corder, White, & van Sluijs, 2017). These changes can be associated with 

unhealthy lifestyle behaviours, such as consumption of a poor diet (Winpenny et al., 

2018), sedentary lifestyles (Anderson et al., 2009; Keating, Guan, Piñero, & Bridges, 

2005) and weight gain (Racette, Deusinger, Strube, Highstein, & Deusinger, 2005). 

Therefore, it is crucial to establish healthful eating habits when young (Hayes, Lung, 
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Bauman, & Howard, 2017) and the transitioning life-stage presents a window of 

opportunity for improving the eating habits of young adults (Ashton et al., 2019). 

Considering that 43% of permanent ADF personnel are under 30-years old, with the 

largest proportion of permanent ADF personnel being 25 to 29 (Department of Defence, 

2015) and given entry to the ADF usually occurs when young, establishing healthful 

eating habits in this young adult population is essential. Actions taken to assist young 

adults to adopt optimal nutrition habits delivers health outcomes given that data shows 

that for overweight 25-year-old men and women, a 4.2 and 3.6 year decrease in life 

expectancy will occur. This is even higher for obese men and women with 8.3 and 6.1 

years respectively (Lung, Jan, Tan, Killedar, & Hayes, 2019). 

Social marketing aims to achieve behaviour change for the benefit of the target audience 

(Dann, 2010) by leveraging commercial marketing theories in order to resolve health and 

social problems and increase the wellbeing of society (Rimal & Creel, 2008). It differs 

from commercial marketing due to the underlying aim to promote consumer welfare as 

opposed to maximising profits (Hastings, Stead, & Webb, 2004; Rimal & Creel, 2008). 

Social marketing has been successfully used to generate positive change across a variety 

of settings, populations and for a variety of healthful eating objectives (Gordon, 

McDermott, Stead, & Angus, 2006). However, many of the studies have focused on 

children, adolescents or different settings with only a few studies directed towards young 

adults (Carins & Rundle-Thiele, 2014a; Gordon et al., 2006). Drawn from this, there is a 

need for theory-informed social marketing programs focusing on healthful eating in 

young adult samples that recognise heterogeneity in preferences, both in the ADF and in 

more general populations. 

It is important to understand the many and varied barriers and enablers of healthful eating 

for young adults in order to design behaviour change programs tailored to their wants and 

needs (Munt, Partridge, & Allman‐Farinelli, 2017). However, most of the behaviour 

change programs target the general population as a whole using a one size fits all approach 

(Botvin & Griffin, 2007). This approach limits program effectiveness due to possibly 

leaving large numbers of population uninterested, dissatisfied or unchallenged (Snyder et 

al., 2004). A recent study focusing on young adults revealed that a one size fits all 

approach was unsuccessful in improving eating habits (Whatnall, Patterson, Chiu, 

Oldmeadow, & Hutchesson, 2019). Furthermore, research has shown that different 

segments respond to programs differently (Dietrich, Rundle-Thiele, et al., 2015; Dietrich, 

Rundle‐Thiele, et al., 2015). 
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Eating behaviour is complex and individuals are subjected to social and environmental 

influences, suggesting rational decision and individual-focused models might limit 

insights to inform behaviour change planning. A recent review showed that changing the 

environment offered the potential to positively change eating behaviour (Ashton et al., 

2019) indicating that integration of theories that acknowledge the complexity of eating 

behaviour along with application of segmentation offer the potential to enhance social 

marketing practice. Despite this, only a few social marketing studies have applied theory 

within the segmentation process (Dietrich, Rundle-Thiele, et al., 2015; Ibrahim, Knox, 

Rundle-Thiele, & Arli, 2018; Schuster, Kubacki, & Rundle-Thiele, 2015). Schuster et al. 

(2015) applied the Theory of Planned Behaviour to derive segments in a physical activity 

context and found that the theoretical constructs including social norms were able to 

identify segments. Ibrahim et al. (2018) used the Theory of Interpersonal Behaviour 

which is a multidimensional theory explaining how patterns of behaviour result from a 

combination of internal (intended, habitual) and external elements influencing the 

individual’s environment (Spitzberg, 1989). The Theory of Reasoned Action was utilised 

to segment adolescents in an alcohol education context and the results revealed that 

attitude change had the desired impact on intention to behave consistent with the theory 

(Dietrich, Rundle-Thiele, et al., 2015). Theory use within segmentation remains 

infrequent and the studies that do use theory to segment mainly use theories that focus on 

how individuals think such as the Theory of Planned Behaviour and the Health Belief 

Model (Luca & Suggs, 2013; Truong, 2014; Truong & Dang, 2017) with less attention 

directed towards understanding surrounding external influences. A review of the 

literature shows that programs that have been theoretically designed might deliver 

stronger results (Glanz & Bishop, 2010) and behavioural theories can improve the value 

of segmentation by identifying factors that influence the individual behaviour for 

different segments (Doner Lotenberg, Schechter, & Strand, 2011). 

The need for replication was identified in Rundle-Thiele et al. (2019), recognising that 

too few studies in social marketing have serially tested theories across contexts and 

populations to determine if the theory can reliably be applied. The purpose of replication 

research is to determine the validity of empirical results from a previously published study 

(Duvendack, Palmer-Jones, & Reed, 2017). Replication research can be utilised as a tool 

for reinforcing the credibility of results and strengthen the evidence that the results are 

essential to the programs (Brown & Wood, 2018). Previous research in commercial 

marketing context attempted to test cross-cultural differences in the meaning and 

structure of the Internet shopper lifestyle scale and revealed the same basic structure and 
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meaning across cultures and led to the same segment solution in both samples (Brengman, 

Geuens, Weijters, Smith, & Swinyard, 2005; Smith & Swinyard, 2001). 

The importance of including behavioural theories in social marketing segmentation 

studies is emphasised in the above studies that provide evidence that social marketing 

segmentation studies based on theory were able to identify theory-informed segments to 

target in order to increase efficacy and optimise resource allocation (Dietrich, Rundle-

Thiele, et al., 2015; Ibrahim et al., 2018; Schuster et al., 2015). These findings align to 

evidence showing that programs that promote the refusal of risky behaviours and the 

adoption of protective behaviours are more likely to be effective if they are theoretically 

informed (Gordon et al., 2006). Eating behaviour is complex and individuals are 

subjected to environmental and social influences, indicating individual-focused and 

rational decision models might limit insights to inform behaviour change planning. A 

recent review discovered that behaviour change techniques that change the environment 

showed the potential to positively changing eating behaviours (Ashton et al., 2019), 

indicating integration of theories that acknowledge the complexity of eating behaviour, 

along with application of segmentation, may have the potential to enhance social 

marketing practice. The Motivation, Opportunity and Ability (MOA) framework 

(Rothschild, 1999) was chosen as it allows application of a wider socio-ecological 

perspective that is required to capture the complexity experienced by young adults for 

eating given that environments surrounding people and levels of social support differ 

(Storr, Carins, & Rundle-Thiele, 2019) and eating is not always intentional (Carins, 

Rundle-Thiele, & Parkinson, 2017). 

Taken together, the aims of this research are first, to examine if theoretically derived 

healthful eating segments emerge from a young adult sample (university students). 

Second, drawing on a comparable young adult sample (ADFA officer cadets and army 

recruits), this study seeks to investigate if a similar segment solution can be validated by 

replicating the segmentation analysis with initial variables. Finally, this study determines 

how a healthful eating program may be developed to separately target the needs and wants 

of the identified segments. To reach these aims, the following three research questions 

will be examined: 

Research Question 1 (RQ1): Do unique theory-driven consumer segments emerge 

in a young adult data sample? 



 

 24 

Research Question 2 (RQ2): Can a similar segment formation be validated in 

another young adult sample (an ADF trainee population)? 

Research Question 3 (RQ3): How can a program separately target identified 

segments? 

 
1.3 Research Design 
 

The thesis applies a two study, quantitative method research design to address the stated 

research questions. RQ1 builds on findings noted above (and further discussed in Chapter 

II Literature Review), where lack of segmentation use and reported theory use were 

identified, and aims to test if theory-driven segments emerge in one young adult sample. 

RQ2 examines if a theoretically informed segmentation solution can be validated in a 

different young adult population. Study 2 applies the Study 1 methodology drawing on 

two different young adult samples (ADFA officer cadets and army recruits) to examine 

if a segmentation solution can be replicated. RQ3 examines if targeted programs to 

enhance behaviour change offer potential for social marketers. Figure 1 below outlines a 

research overview, presenting research gaps, research questions and proposed studies. 
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Figure 1. Research Gaps, Questions and Overview 

Research Gaps  Research Questions  Studies 

     

Limited amount of 

segmentation 

application in 

healthful eating 

context with lack 

of theoretically 

derived segments. 

 

RQ1: Do unique 

theory-driven consumer 

segments emerge in a 

young adult data 

sample? 

 Study 1: 
Identification of 

lack of 

segmentation use 

and insufficient 

theory application 

in social marketing. 

 

Method: Data 

analysis using 

theory-driven 

variables to 

segment young 

adults in healthful 

eating context. 

     

Lack of literature 

in social marketing 

investigating cross-

sample segment 

stability. 

 RQ2: Can a similar 

segment formation be 

validated in another 

young adult sample (an 

ADF trainee 

population)? 

 

Study 2: 
Exploration of 

cross-sample 

segment validity. 

 

Method: Data 

analysis using the 

same variables to 

segment the target 

audience as in 

Study 1 in two 

comparable young 

adult samples. 

    

Limited amount of 

literature in social 

marketing seeking 

to understand 

engaging segments 

in healthful eating 

programs. 

 

RQ3: How can a 

program separately 

target identified 

segments? 

 

 

The proposed research design will have two studies, each addressing the research 

questions as follows: 

The purpose of the first question (RQ1) was to investigate whether theory-driven 

healthful eating segments are evident in a young adult (University student) population. 

This question is addressed in Study 1 by critically examining the theories used by social 

marketers and by undertaking a case study by applying behavioural theory in 

segmentation analysis to test if healthful eating segments emerge from the data. 

The second question (RQ2) aimed to examine whether a similar segment solution found 

in Study 1 can be validated in Study 2 by replicating the segmentation analysis on 

comparable young adult population consisting on two ADF trainee samples (ADFA 
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officer cadets and army recruits) using the exact same variables and analytical procedures 

applied in Study 1. The third question (RQ3) aimed to understand how social marketing 

healthful eating programs may be designed to meet the needs and wants of segments 

found in Study 2. Studies 1 and 2 explored the segment solutions drawn from theoretically 

driven data and established a need to undertake segmentation to inform program design. 

Therefore, Study 2 addressed RQ3 and assessed how a social marketing program can 

separately target identified segments offering solutions that match the wants, needs and 

behaviours of the identified segments. 

1.4 Overview of Contributions to Theory and Practice 
 

Theories are significant frameworks that guide planning and decision making among 

researchers and practitioners. Although there has been an extensive discussion on the 

importance of theory in the social marketing field, reviews of literature indicate limited 

theory use in research (Luca & Suggs, 2013; Pang et al., 2017; Truong, 2014; Truong & 

Dang, 2017). In the few cases where theory has been applied in social marketing, there is 

limited or no evidence on how theory has been used (Willmott et al., 2019). Furthermore, 

theory use in segmentation remains infrequent and when theory has been used, individual-

focused theories focussed on intentional decision processes dominate (Luca & Suggs, 

2013; Truong, 2014; Truong & Dang, 2017), which restricts understanding of the effect 

the surrounding environment exerts on behaviour. This research contributes to the body 

of knowledge by applying a behavioural theory (Motivation, Opportunity and Ability 

(MOA) framework) in the segmentation process extending segmentation theory 

application to a wider socio-ecological perspective recognising that environments 

surrounding people and levels of social support differ (Storr et al., 2019) and that not all 

food decisions are intentional and planned (Carins et al., 2017).  

Even though a few studies have utilised segmentation in social marketing aiming to 

encourage healthful eating as it relates to targeting overweight and obesity (Chrysochou, 

Askegaard, Grunert, & Kristensen, 2010; Kazbare, van Trijp, & Eskildsen, 2010; Van 

Loo, Hoefkens, & Verbeke, 2017), cross-sample validation of segments derived remains 

to be demonstrated. Replication research can be used to reinforce the credibility of results 

and strengthen evidence. The main purpose of replication is to confirm the validity of 

empirical results from a previously published study (Duvendack et al., 2017). In order to 

make cross-sample segmentation studies attainable, cross-sample validity is needed 

(Brengman et al., 2005). To achieve this, the theory-driven segmentation process that 

identified segments in university student sample is replicated in ADF sample consisting 
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of two trainee samples to identify the stability of the segment solution among young 

adults in the healthful eating context. 

1.5 Structure of Thesis 

The thesis is structured as a sequence of published and unpublished papers constituting 

six chapters, each with its own focus. This first chapter has introduced the thesis; Chapter 

2 consists of a review of the literature; Chapter III outlines the methods chosen for this 

research; and chapters IV and V present the two studies (one published and one in review) 

of the thesis as journal articles forming the core of the thesis. Figure 2 outlines the thesis 

structure below. 

Figure 2. Outline of Thesis Structure 

Chapter 1: Introduction 
Outline of research context, purpose and design 

Chapter 2: Literature Review 
Assessment and critique of the current literature, establishment of research gaps, 

composition of the core proposition and outline of research questions 

Chapter 3: Research Design and Methodology 
Explanation and justification of the research paradigm, research design and 

methodology 

Chapter 4: Segmentation Pilot Study 

Kitunen, A., Rundle-Thiele, S., & Carins, J. (2019). Segmenting Young Adult 

University Student’s Eating Behaviour: A Theory-Informed Approach. Nutrients, 

11(11), 2793. 

Chapter 5: Cross-sample replication of healthful eating segments 

Kitunen, A., Rundle-Thiele, S., Carins, J., Deshpande, S. (in review). Can MOA 

Theory Informed Segments be Validated in the ADF? 

Chapter 6: Discussion and Conclusion 

Discussion of results, theoretical and practical contributions, limitations and a 

conclusion. 
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Chapter 1 presents an introduction to the thesis, outlining the research design and purpose. 

Chapter 2 provides an assessment and critique of the current literature including social 

marketing and utilisation of social marketing benchmark criteria, specifically 

segmentation, to increase intervention effectiveness. Through this review, the lack of 

segmentation use in social marketing is discussed, and it is suggested that social 

marketing practice could benefit from inclusion of segmentation. Furthermore, infrequent 

theory use in segmentation is discussed and application of a behavioural theory in the 

segmentation process is proposed to improve the value of segmentation by identifying 

factors that influence behaviour for different segments. Therefore, three research 

questions are introduced to test this proposition. Chapter 3 rationalises the choice of a 

quantitative method research design to address the research questions and offers 

justification for the research context. An overview of data collection, sampling and data 

analysis methods is provided, introducing study specific details and analysis of the data 

in chapters that follow.  

Chapter 4 reports a quantitative study involving 327 young adults, guided by the 

motivation, opportunity and ability (MOA) framework (Rothschild, 1999). This study 

investigated the feasibility of segmentation within the context of improving the eating 

habits of young adults. Chapter 5 reports a replication study to determine whether the 

MOA-driven segment solutions can be validated in an ADF trainee sample (ADFA officer 

cadets and army recruits). The aim of this study is to determine if unique segments emerge 

from the data collected and to understand whether a two-segment solution can be 

validated in two separate young adult samples and if the applicability of the MOA 

framework can be cross-validated in another young adult sample within the healthful 

eating context. Chapter 6 discussed and integrated the results of the two studies 

considering the research questions described earlier. The theoretical and practical 

implications of the overall research are discussed, with strengths and limitations of the 

research outlined. Chapter 6 highlights areas for future research and presents an overall 

conclusion to the thesis. 

1.6 Conclusion 
 

This chapter presented an overview of the thesis by specifying the background to this 

research and introducing the research questions and aims followed by the outline of 

research design. Accordingly, the theoretical and practical contributions of the research 

were outlined. Chapter 1 was concluded by offering an overview of the structure of the 

thesis, and a brief explanation of the chapters that are to be presented next. 
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2 Chapter II: Literature Review 
 

In this chapter, the existing literature is reviewed. First, social marketing is introduced 

and literature from the field of social marketing is examined. The purpose of the 

examination is to determine what contemporary social marketing is and to investigate the 

significant features of social marketing. From there, the importance of social marketing 

benchmark criteria is discussed, especially segmentation, along with the application of 

segmentation in social marketing. Last, this chapter will consider the importance of theory 

in social marketing and discuss application of theory in social marketing. 

2.1 Social Marketing 
 

The term, social marketing was first introduced in 1971 by Philip Kotler and Gerald 

Zaltman when they proposed that marketing concepts could be applied to promote social 

causes (Kotler & Zaltman, 1971). This led to the first definition of social marketing: 

 

“Social marketing is the design, implementation, and control of programs calculated to 

influence the acceptability of product planning, pricing, communication, distribution and 

marketing research”. 

 

Marketing concepts were carefully defined to create clear points of difference between 

social marketing and social communication or social advertising which were more 

focussed on increasing knowledge of, or about, a social issue to generate socially useful 

action by using marketing techniques (Kotler & Zaltman, 1971). Social advertising 

utilises communications tailored to the specific target audience while social marketing 

combines communications with environmental changes and or delivery of products and 

services that support target audiences’ to change (Carins, Rundle-Thiele, & Fidock, 2016; 

Carins et al., 2017). 

The definition of social marketing has evolved since the first definition was introduced 

with a notable shift from the promotion of ideas towards behaviour change. The social 

marketing concept keeps evolving, and continues to be debated by scholars (French & 

Russell-Bennett, 2015; Russell-Bennett, Fisk, Rosenbaum, & Zainuddin, 2019). Social 

marketing has adopted models, theories and thinking from other discipline areas, such as 

psychology, sociology, political sciences and health promotion (Dann & Dann, 2012). 

Table 1 presents a selection of significant definitions of social marketing since the first 
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definition was introduced and indicates the changes in thinking that have occurred leading 

to the current understanding of social marketing. 

Table 1. Selected Social Marketing Definitions 

Author/Origin Social marketing… 
(Kotler & 

Zaltman, 1971) 

… is the design, implementation, and control of programs calculated 

to influence the acceptability of product planning, pricing, 

communication, distribution and marketing research 

(Andreasen, 

1994) 

…is the adaptation of commercial marketing technologies to 

programs designed to influence the voluntary behaviour of target 

audiences to improve their personal welfare and that of the society 

which they are a part 

(Albrecht, 

1997) 

…is the application of commercial marketing techniques for 

individual and societal benefit, rather than commercial gain which 

creates induced, yet voluntary behaviour change through persuasion 

and is based on strong research related to segmented audience needs, 

wants and perceived barriers 

(French & 

Blair-Stevens, 

2006) 

…is the systematic application of marketing concepts and techniques 

to achieve specific behavioural goals relevant to social good 

(Dann, 2010) …is the adaptation and adoption of commercial marketing activities, 

institutions and processes as a means to induce behavioural change 

in a targeted audience on a temporary or permanent basis to achieve 

a social goal 

(Donovan & 

Henley, 2010) 

…is the application of commercial marketing technologies to the 

analysis, planning, execution and valuation of programmes designed 

to influence the voluntary or involuntary behaviour of target 

audiences in order to improve the welfare of individuals and society 

(Hastings & 

Angus, 2011) 

… critically examines commercial marketing so as to learn from its 

successes and curb its excesses 

(Lefebvre, 

2011) 

… is the application of marketing principles to shape markets that are 

more effective, efficient, sustainable, and just in advancing people’s 

well-being and social welfare 

(ISMA, 2014) …seeks to develop and integrate marketing concepts with other 

approaches to influence behaviours that benefit individuals and 

communities for the greater social good 

 

The definition of social marketing has experienced a significant change from its early 

days and has moved from the promotion of ideas to emphasising behaviour change. 

Today, social marketing is acknowledged as a discipline (Dibb, 2014; Spotswood, 

French, Tapp, & Stead, 2012; Truong & Dietrich, 2018). Social marketing has evolved 

from the initial definition which centred on commercial marketing theories and has 

broadened its boundaries drawing on a broad range of approaches that are supporting 

positive societal change. 



 

 31 

The work of Andreasen (1994) attempted to distinguish social marketing from other 

behavioural change approaches including public health and education, and was critical in 

establishing social marketing’s boundaries. At the time, Andreasen (1994) made it clear 

that social marketing’s final goal must be behaviour change, arguing that changing ideas 

or increasing knowledge alone without evaluating or regarding how activities undertaken 

lead to behaviour change is inadequate. Since Andreasen’s (1994) work, other definitions 

have continued to emphasise behaviour change as one of the corner stones of social 

marketing, which has been critical in ensuring that social marketing practice extends 

beyond communication centred approaches including the promotion of ideas. Donovan 

(2011) argues that education and awareness activities should be left to public health and 

education while initiation and maintenance of pro-social behaviour should be the main 

focus of social marketing, a view that is supported by others (Alden, Basil, & Deshpande, 

2011). While the need to move beyond communication has long been called for, 

systematic review evidence demonstrates attainment of this goal for self-claimed social 

marketing studies may be lagging (Almestahiri, Rundle-Thiele, Parkinson, & Arli, 2017; 

Almosa, Parkinson, & Rundle-Thiele, 2017; Kubacki, Ronto, Lahtinen, Pang, & Rundle-

Thiele, 2017)  

Dann (2010) stated that social marketing has adopted and absorbed processes and 

activities from commercial marketing to achieve temporary or permanent change in target 

audience to accomplish social goals. The definition combining ideas from commercial 

marketing and early social marketing definitions fits well with the general understanding 

of social marketing being the systematic application of techniques or a strategic process 

used for benefiting individuals or entire societies and not to pursue commercial gain 

(Kassirer et al., 2019; Russell-Bennett et al., 2019; Zainuddin & Russell-Bennett, 2017).  

A range of frameworks (Andreasen, 2002; French & Blair-Stevens, 2006; Lefebvre & 

Flora, 1988; Robinson-Maynard, Meaton, & Lowry, 2013) have been offered by different 

scholars to clearly outline the techniques or process that should be applied by social 

marketing practitioners. The concepts of consumer orientation, exchange theory, 

audience segmentation, competition, marketing mix and continuous monitoring are 

brought from social marketing’s commercial background (Andreasen, 2002; Grier & 

Bryant, 2005). Social marketing is considered to be a behaviour change approach that 

assimilates the concept of exchange, where offerings are made to encourage voluntary 

behaviour change (Grier & Bryant, 2005), thereby extending focus beyond social 

advertising. 
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As stated previously, Andreasen’s (1994) definition of social marketing was a significant 

shift from the promotion of ideas to the need for a focus on delivery of compelling 

exchange offerings that audiences value, to deliver voluntary behaviour change. The 

focus on voluntary exchange distinguishes social marketing from other behavioural 

approaches, which are involuntary (for example see Caspi et al., 2019; Van Gestel, 

Kroese, & De Ridder, 2018). However, the focus on voluntary behaviour, arguably social 

marketing’s strength, continues to be challenged today as scholars call for wider systems 

thinking to be applied to social marketing (Kennedy, Kapitan, Bajaj, Bakonyi, & Sands, 

2017; McHugh & Domegan, 2017) and the need to move social marketing upstream 

(Hoek & Jones, 2011; Wymer, 2011). Many studies focussed on upstream focus on 

policy, which is not voluntary (Burksiene, Dvorak, & Duda, 2019; Hastings, MacFadyen, 

& Anderson, 2000; Key & Czaplewski, 2017). Recent research supports a more holistic 

systems-wide view to complex issues with macro social marketing stance to change the 

institutional norms surrounding the issue as a solution to overcome the issue of scale 

(Domegan et al., 2016) 

Donovan and Henley (2010) argued that the behaviour of the target audience can be either 

voluntary or involuntary, consistent with commercial marketing practice, extending 

social marketing understanding beyond voluntary exchange approaches. When making 

this point Donovan and Henley (2010) claimed such approaches can be involuntary, 

blurring the boundaries of social marketing and public policy. This has served to confuse 

some in the field, given that involuntary approaches (e.g. public policy mandating sugar 

sweetened beverages cannot be supplied through channels) do not allow free choice and 

as such reactance occurs. The purchasing environment is controlled by commercial 

marketers who spend dollars to position products increasing salience, which in turn 

increases selection. When making the point Donovan (2011) noted that social marketers 

could utilize these techniques — a call that has been heeded. Sanigorski et al. (2008) for 

example, created a healthy lunchbox (combo) packs during their program to sell in school 

cafeterias. While Carins et al. (2017) changed the eating environment making healthy 

alternatives more prominent which increased healthy food selections in a military dining 

setting. Both the Sanigorski et al. (2008) and Carins et al. (2017) are examples of choice 

architecture that do involve free choice. By making healthy alternatives more accessible 

and convenient more selections could be made by people who paid for their selections. 

Application of strategies employed by commercial marketers offer great potential to 

deliver behaviour change while avoiding reactance.   
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2.1.1 Social Marketing Characteristics 
 

Social marketing is described as a systematic and planned process (Hastings, 2007; Lee 

& Kotler, 2011) following six steps. See Figure 3. 

Figure 3. The Social Marketing Process 

 

Adapted from: The National Social Marketing Centre (2011) 

 

Each step of the social marketing planning process is essential. First, initial planning takes 

place, which involves primary and secondary research are embarked upon to understand 

best practice and acquire consumer insight (National Social Marketing Centre, 2017). 

Second, a specific campaign, program or intervention is created and implemented. Next, 

the campaign, program or intervention needs to be evaluated to understand the strengths 

and weaknesses for future improvement. Finally, a follow-up is implemented with all 

stakeholders to identify areas for improvement for future program iterations. 

Lee and Kotler (2011) presented the planning process in ten steps that mostly mirror 

marketing plans for commercial marketing and highlights the steps to developing a 

strategic social marketing plan prior to program implementation. In comparison, the six 

stage planning process was developed specifically for social marketing and focuses on 

the different stages of social marketing programs covering phases prior to program 

implementation, during program implementation and post program implementation 

(National Social Marketing Centre, 2017). 

Although the six step process described above shows the sequence of social marketing 

program providing an overview indicating a linear process for planning, implementation 

and evaluation, it does not elucidate the sequence of activities that social marketers need 

to undertake in order to achieve behavioural change. Social marketing characteristics that 

need to be incorporated within this process to assure a full marketing approach is applied 

were first identified by Andreasen (2002) who proposed following six benchmark criteria: 

 

1) Behaviour change as the objective. 

2) Consumer research to understand target audience experiences, needs and values. 

Getting 
Started Scope Develop Implement Evaluate Follow-Up
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3) Segmentation and targeting to ensure a tailor-fitted intervention strategy for one 

or more specified audiences. 

4) Exchange to consider what motivates people to engage voluntarily in new 

behaviour and to offer them something beneficial in return or what environmental 

modification can be set in place to increase exchanges. 

5) Marketing mix (application of the four Ps extending focus beyond mere 

promotion). 

6) Competition to identify competing forces to the desired behavioural change and 

to use strategies that either remove or at least minimise these forces. 

 

Andreasen’s (2002) six benchmark criteria helps clearly differentiate social marketing 

from other approaches such as education or public health by ensuring the delivery of 

offerings that people value are at the heart of programs developed (e.g. goods and services 

that are exchanged for with a price). These criteria (Andreasen, 1994) ensure that a 

consumer focus drives every intervention. A behavioural objective reminds social 

marketers their goal is to change behaviour instead of just merely informing or educating 

the target audience. It has been found that audience segmentation in social marketing is 

an effective way to target messages to specific groups to create behaviour and attitude 

change (Albrecht, 1996). Segmentation allows clear strategies that cater to the unique 

needs of groups to be developed and understands that segments are distinguishable from 

each other. The marketing mix drives social marketers to provide holistic solutions that 

are valuable and compelling, helping to create trial and repeat behaviour through 

delivering alternatives that people value and are voluntarily willing to pay for (when 

circumstances permit). Further, exchange creation obliges the alternative to be superior 

to alternatives that are currently in use by the target audience. Through competitive 

assessment knowledge of the competing alternatives is gained delivering performance 

benchmarks that need to be achieved for lasting change to occur. A competitive mindset 

requires social marketers to provide creative solutions that diminish some of the pressures 

preventing the desired behaviour from taking place and ensures that alternatives offered 

are better than offerings that are currently in place. 

Characteristics of social marketing have been introduced by other scholars (Lefebvre & 

Flora, 1988) who also suggest the possession of similar features but who do place 

different emphasis on communication and advertising. In comparison, advertising and 

communication are just one element of the marketing mix in Andreasen’s (2002) 

framework. Andreasen’s (2002) six benchmark criteria were adopted and extended by 



 

 35 

French and Blair-Stevens (2006) in order to establish national guidelines in the UK. 

Figure 4 shows the different social marketing frameworks and illustrates areas of 

agreement.
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Figure 4. Social Marketing Characteristics 

Lefebvre et al., 1988  Andreasen, 2002  French et al. 2006 (adapted 
from Andreasen, 2002)  

 French & Russell-Bennett, 2015 
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Every framework illustrates an involved and considered process with a clear aim on 

understanding the consumer through consumer research. Each framework also possesses 

a consistent focus on the delivery of a marketing mix and audience segmentation. The 

framework proposed by Lefebvre et al. (1988) however, focuses more on communication 

(social advertising) and does not advocate for social marketing (delivery of valued 

alternatives through exchange). Process management is heavily emphasised by Lefebvre 

et al. (1988) while Andreasen (2002) points out the importance of and challenges 

associated with evaluation but has omitted it from his framework (Andreasen, 2002).  

 

The importance of planning, review and evaluation has also been indicated by French and 

Blair-Stevens (2006). This framework built on the original six social marketing 

benchmark criteria (Andreasen, 2002), following a review process conducted for NSMC 

to further develop the social marketing benchmark criteria (French & Blair-Stevens, 

2006). Successful behaviour change programs were reviewed in order to establish the 

common factors that contributed to program success (French & Blair-Stevens, 2006). 

Resulting from the review, an expanded set of eight social marketing benchmark criteria 

were introduced, namely, behaviour focus, customer orientation, insight, theory, 

exchange, segmentation, methods mix and competition (French & Blair-Stevens, 2006).  

 

Recently the characteristics of social marketing were refined and three issues worth 

considering were identified (French & Russell-Bennett, 2015). The identified issues are 

equivalence (are the characteristics equivalent in nature?), importance (is the 

characteristic an important feature of social marketing), and essentiality (is the 

characteristic essential to social marketing). A hierarchical model was proposed to 

address these issues. The model includes a higher order principle that consists of the idea 

of social marketing and separates it from other approaches, four concepts that support the 

principle, and five techniques commonly used in social marketing but also in another 

approaches (French & Russell-Bennett, 2015). This thesis utilises the eight social 

marketing benchmark criteria given it is more actionable and controllable for program 

planning. The application of the eight social marketing benchmark criteria throughout the 

entire social marketing process is recommended in order to achieve effective social 

marketing programs (see figure 1 for the social marketing process) (French & Blair-

Stevens, 2006; National Social Marketing Centre, 2017). The eight social marketing 

benchmark criteria are presented below in Table 2. 



 

 38 

Table 2. Social Marketing Benchmark Criteria 

Social Marketing 
Benchmark Criteria 

Concept 

Behaviour Aims to change people’s actual behaviour not just 
knowledge, attitudes and beliefs 

Customer Orientation Focuses on the audience by understanding their lives, 
attitudes and current behaviour 

Theory Uses behavioural theories to understand the behaviour and 
inform the intervention  

Insight 
Customer research identifies ‘actionable insights’ 
understanding what motivates the target audience and 
influences the behaviour 

Exchange 
Considers benefits and costs of engaging and maintaining a 
new behaviour. Then, creates an attractive offering by 
maximising the benefits and minimising the costs 

Competition 

Aims to understand the factors, both internal and external, 
that compete with the audiences’ time and attention and 
minimise them.  Ensures alternatives built deliver benefits 
beyond alternatives that are currently available.  

Segmentation 
Identifies segments from the target audience and customises 
the interventions to match the characteristics of the 
particular segment 

Methods Mix 

Uses a mix of methods to achieve successful interventions, 
for example utilising primary intervention methods (educate 
and inform, design and control) or the complete marketing 
mix (product, price, place and promotion) 

Adapted from: French and Blair-Stevens (2006)  

 

The use of social marketing benchmark criteria has received extensive support from 

researchers in the field (Carins & Rundle-Thiele, 2014a; French, Blair-Stevens, McVey, 

& Merritt, 2010; French, Farrell, & Gordon, 2012; McDermott, Stead, & Hastings, 2005; 

Stead, Gordon, Angus, & McDermott, 2007). However, recent systematic literature 

reviews of social marketing interventions indicate the majority of social marketing 

interventions are not adopting social marketing to its full extent (Carins & Rundle-Thiele, 

2014a; Fujihira, Kubacki, Ronto, Pang, & Rundle-Thiele, 2015; Kubacki, Ronto, et al., 

2017; Truong & Dang, 2017; Xia et al., 2016). Healthful eating social marketing 

interventions reported the use of 1 to 3 of Andreasen’s six benchmarks (Carins & Rundle-

Thiele, 2014a) while a review of social marketing interventions aiming to change 

behaviour in children aged 12 and under used 3 out of 6 social marketing benchmark 

criteria (Kubacki, Rundle-Thiele, Lahtinen, et al., 2015). Social marketing littering 

programs indicated the use of 1 to 5 benchmarks when analysed against 7 benchmarks 

(Andreasen’s six benchmarks and theory) (Almosa et al., 2017), while tobacco cessation 

programs reported the use of 3 to 7 social marketing benchmark criteria (Almestahiri et 



 

 39 

al., 2017). Food waste programs were analysed against 8 social marketing benchmark 

criteria and revealed the use of 2 to 4 social marketing benchmark criteria (Kim, Rundle-

Thiele, & Knox, 2019). 

In addition to limited application of all social marketing principles in studies, additional 

evidence is emerging of a failure to apply unique principles to their fullest extent. For 

example, a recent study of 24 electronic health weight management interventions 

examined the extent of theory application (Willmott et al., 2019). The authors found that 

17 studies were classified as having weak theory application, five as moderate and two as 

strong (Willmott et al., 2019). Another review investigated theory use in an active school 

travel context and found that out of 18 interventions, less than half reported theory use, 

and the level of theory use varied with 2 interventions being informed by theory, two 

applying theory and three testing theory (Pang et al., 2017). Taken together, studies that 

examine the extent of theory application are delivering evidence indicating application of 

theory is weak with many studies limited to mention of theory rather than full theory 

application.  

Empirical evidence arising from a systematic review of healthful eating interventions 

(Carins & Rundle-Thiele, 2014a) suggests that social marketing interventions 

appropriately utilising more of the Andreasen’s (2002) six social marketing benchmarks 

are more likely to change the targeted behaviour (Rundle-Thiele, 2015). Similar results 

have been obtained from a physical activity study stating the inclusion of social marketing 

benchmarks ensures behaviour change effectiveness and the more benchmarks are being 

correctly utilised in interventions, the more likely that an intervention will be successful 

(Xia et al., 2016). This suggests that social marketers should use the social marketing 

benchmark criteria in order to generate effective programs and that individual 

benchmarks should be applied to their fullest extent.  

2.1.2 Social Marketing Application 
 

Social marketing thinking has evolved over time in both developing and developed 

countries, which has led to different ideas and practices. In developing countries, social 

marketing interventions include focus on a broad range of issues from malaria prevention 

(Aleme, Girma, & Fentahun, 2014), maternal health (Sengupta, 2019), child survival 

(Metzler & Coffey, 2018) to condom use (Agha, Tollefson, Paul, Green, & Babigumira, 

2019) while in developed countries social marketing’s focus has been on health issues 

including substance abuse (Djian et al., 2019), transportation safety (Karbakhsh et al., 
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2019), healthy diet (Wood & Shukla, 2019), chronic disease prevention (Edgar, Huhman, 

& Miller, 2015) and more. 

The initial examples of social marketing interventions were the Stanford Five City Project 

providing materials to help quit smoking and Pawtucket Heart Health Program training 

physicians about a new method of cholesterol screening and when to recommend drug or 

dietary action (Lefebvre & Flora, 1988). Both intervention programs were conducted in 

the United States. Quit smoking and healthy lifestyle social marketing campaigns were 

also introduced in Australia, with the quit smoking campaigns successfully reducing 

smoking rates by combining media and community programs (Egger et al., 1983). 

Multiple early social marketing campaigns were based on communication putting heavy 

emphasis on media campaigns and supplementing these efforts with delivery of service 

support programs (Egger et al., 1983; Farquhar et al., 1977). 

Social marketing has been successfully used to execute behaviour change in various 

contexts including healthful eating (for example, Carins & Rundle-Thiele, 2014), 

physical activity (for example, Fujihira et al., 2015), alcohol consumption (for example, 

Kubacki, Rundle-Thiele, Pang, & Buyucek, 2015), various health issues (for example, 

Gordon, McDermott, Stead, & Angus, 2006), gambling (for example, Perese et al., 2005) 

and tourism (for example Truong & Hall, 2013). Social marketing has been effective in 

encouraging healthful eating behaviours (Carins & Rundle-Thiele, 2014a) and has been 

used successfully in promoting positive change in dietary habits across a variety of 

populations, settings and for a variety of healthful eating goals (Gordon et al., 2006). 

Social marketing can play a positive role in solving major social issues (Lee & Kotler, 

2015). Lee and Kotler (2015) synthesised the major social issues, utilising data from the 

United States (U.S.), into five main behavioural contexts, namely health, injury 

prevention, environmental protection, community involvement and financial behaviour. 

Table 3 below summarises their analysis. 
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Table 3. Major Issues Social Marketing Can Impact 

Behaviour Context Major Issues Social Marketing Can Impact 

Health 

Tobacco use, Binge drinking, Obesity, Fruit and 
vegetable intake, High cholesterol, Fetal alcohol 
syndrome, Teen pregnancy, Breastfeeding, Birth defects, 
Blood pressure, Immunisations, Oral health, Diabetes, 
Eating disorders, Breast cancer, Prostate cancer, Colon 
cancer, Skin cancer 

Injury prevention 

Drinking and driving, texting and driving, Head injuries, 
Suicide, Domestic violence, Proper safety restrains for 
children in cars, School violence, Gun storage, Fires, 
Falls, Household poisons 

Environmental protection 

Waste reduction, Wildlife habitat protection, Toxic 
fertilisers and pesticides, Forest destruction, Air pollution 
from cars, Air pollution from other sources, Water 
conservation, Unintentional fires, Composting yard waste 
and garbage, Watershed protection, Litter 

Community involvement Voting, Literacy, Blood donation, Organ donation, 
Animal adoption 

Financial behaviour Establishing bank accounts, Fraud, Bankruptcy, Identity 
theft 

Adapted from: Lee and Kotler (2015) 

 

Although social marketing can be effective in a variety of contexts and social issues, it is 

mainly applied in health context (Andreasen, 2002; Truong & Dang, 2017). As stated 

previously, social marketing benchmark criteria are rarely applied to their full extent 

(Carins & Rundle-Thiele, 2014a; Fujihira et al., 2015; Kubacki, Rundle-Thiele, et al., 

2017; Truong & Dang, 2017) and both segmentation and theory use in social marketing 

is limited (Kubacki, Rundle-Thiele, et al., 2017; Pang et al., 2017; Willmott et al., 2019). 

Given that behaviour change is more likely when more of the social marketing 

benchmarks are correctly applied (Carins & Rundle-Thiele, 2014a; Xia et al., 2016) social 

marketers are encouraged to use segmentation and theory to enhance program 

effectiveness. 

2.2 Segmentation 
 

Segmentation is a technique that involves grouping target audiences into relatively 

homogenous subgroups, or segments, and treating each segment separately for product 

development, distribution, promotion or communication purposes (Dolnicar, Grün, & 

Leisch, 2016; French, 2017; Moss et al., 2009). Audience segmentation originated from 

marketing research (Smith, 1956) and market segmentation has been a widely used 

practice in commercial marketing for many years (Berrigan & Finkbeiner, 1992; 
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Dominquez & Page, 1981; Wind, 1978). Segmentation has also become an essential part 

of social marketing especially for discovering patterns of needs, desires, wants and 

behaviours among groups within a target population often in the formative research stage 

(Dibb, 2017). However, there are significant differences between commercial and social 

marketing situations. Social marketers target “non-users”, for example non-healthful 

eaters while commercial marketers often aim to increase the market share among those 

who already use the product (Donovan, Egger, & Francas, 1999). Audience segmentation 

in social marketing has been found to be an effective way to target messages to specific 

groups to create behaviour and attitude change (Donovan & Henley, 2010) and to assist 

social marketers to identify the groups that are most likely to change (Doner Lotenberg 

et al., 2011).  

There is no right way to segment the market. The most appropriate method to use in any 

given situation depends on at least two factors. First, strategic aims of social marketers 

planning to apply segmentation as the basis of their program design and second, the 

characteristics of the data that social marketers use as a basis for the segmentation study 

(Dolnicar & Grün, 2017). 

In situations where private information of the target audience is available with the key 

characteristics describing the segments, it might be sufficient to collect data from the 

known segments in order to improve messages and programs (Dolnicar & Grün, 2017). 

This kind of segmentation is referred to as priori segmentation (Dolničar, 2004) because 

the segment is known in advance and doesn’t require statistical techniques to identify it 

(Dolnicar & Grün, 2017). Alternatively, the most attractive segments might be unknown 

or not catered for but represent promising target segments. This approach to segment the 

target audience is called post-hoc segmentation (Myers & Tauber, 2011) given the 

segments are unknown in advance. In this case, data needs to be collected, and based on 

this data segments will be identified (Dolnicar & Grün, 2017) 

According to Kotler (1997), the factors that can be used to undertake market segmentation 

can be divided into four main categories: demographic, geographic, psychographic and 

behavioural. Common demographic variables are age, sex, type and size of family, 

income and educational level. Geographic segmentation is used when consumer needs or 

the ways to fill those needs vary geographically which can mean the region of a country, 

population density or climate. Psychographic segmentation focuses on areas such as 

opinions, attitudes and feelings. Finally behavioural segmentation includes areas like 

purchase occasion, user status, benefits sought, degree of usage and loyalty, and 
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marketing factor sensitivity (Beane & Ennis, 1987). Segmentation studies are based on 

the assumption that audiences are different from each other, possess different 

motivations, lifestyles and attitudes, and have different behavioural patterns (Moss et al., 

2009). Social marketing studies reporting clear evidence of the use of segmentation prior 

to program implementation by identifying variables used for segmentation, which 

assisted the identification of segmentation bases are reported in Table 4. 
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Table 4. Segmentation Approaches Used by Social Marketing Researchers (2001-2019) 

Author Target audience Behaviour No. of 
segmentation 
bases 

Demographic Geographic Psychographic Behavioural 

Ibrahim et al. (2018) Residents of the University of 
Sharjah 

Water use 4 ü ü ü ü 

Schuster et al. (2015) Caregivers of primary school 
children 

Physical activity 4 ü ü ü ü 

Rundle-Thiele et al. (2015) Melbournian adults Physical activity 4 ü ü ü ü 
Dietrich et al. (2014) Year 10 students Alcohol education 2 ü  ü  
Glik et al. (2008) Pregnant women Alcohol during pregnancy 2 ü ü   
Glik et al. (2001) Female African American and 

Latina teenagers 
Alcohol during pregnancy 2 ü ü   

Keihner et al. (2011) Children 9-11 years Healthy eating and physical activity 2 ü ü   
Short et al. (2006) Community physicians Intimate partner violence 2 ü ü   
Plourde et al. (2008) Floridians Flu prevention 2 ü ü   
Rotblatt et al. (2013) Female African American and 

Latinas aged 12-25 years 
Sexual health 2 ü ü   

Kamada et al. (2013) Adults (40-79 years) Physical activity 2 ü ü   
Harris et al. (2009) California physicians Intimate partner violence 2 ü ü   
Reger-Nash et al. (2006) American adults (35-65 years) Physical activity 2 ü ü   
De Gruchy and Coppel 
(2008) 

Adults of Nottingham Quitting smoking 1 ü ü   

Levine et al. (2002) Children in kindergarden to 4 
years 

Healthy eating 1 ü    

Purdy (2011) Young professionals in 
Turkey 

Sexual health 1 ü    

Huhman et al. (2008) Tweens Physical activity 1 ü    
Matsudo et al. (2002) Inhabitants of Sao Paulo State Physical activity 1 ü    
Justice-Gardiner et al. 
(2012) 

Hispanic cancer survivors Cancer support 1 ü    

Jordan et al. (2019) Virginian adolescents Risky health behaviours 1   ü  
Lee et al. (2014) Virginian black youth Smoking 1   ü  
Ling & Jordan (2011) Young adults Smoking 1   ü  
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In these social marketing studies, two segmentation bases dominate: demographics and 

geographic (see Table 4). These two bases are the oldest and most frequently used 

segmentation bases in social marketing (Dibb, 2014), and only in recent decades has more 

attention been given to psychographic and behavioural variables (Dietrich, Rundle-

Thiele, et al., 2015; Dietrich, Rundle�Thiele, et al., 2015; Gordon, Butler, Magee, Waitt, 

& Cooper, 2015; Mathijssen, Janssen, van Bon-Martens, & van de Goor, 2012; Rundle-

Thiele et al., 2015). Psychographic variables move beyond demographic and geographic 

variables by describing respondents’ values, attitudes and other lifestyle characteristics 

(Kotler & Armstrong, 2010), which assist in understanding underlying motivations that 

can be used by social marketers to motivate the target audience to enter into voluntary 

exchange. Psychographic segmentation utilises a variety of variables that are likely to 

differ across social, health, environmental and economic issues (Kotler & Armstrong, 

2010; Weinstein & Cahill, 2014). Behavioural segmentation includes variables such as 

quantity and frequency of behaviour. Given social marketing’s focus on behaviour 

change, the inclusion of psychographic and behavioural variables during segmentation 

may provide deeper understanding of segments prior to program design. Examples of 

different variables for each segmentation base are listed in Table 5. 

 

Table 5. Segmentation Bases 

Demographic Geographic Psychographic Behaviour 
Age 
Gender 
Nationality 
Race/ethnicity 
Religion 
Education 
Income 
Weight 
Height 
Number of 
children 
Language spoken 
Country of origin 

Post code 
Climate 
Neighbourhoods 
Communities 
Towns 
Cities 
Regions 
Countries 
Rural/suburban/urban 
areas 

Emotions 
Motivators 
Beliefs 
Benefits 
Attitudes 
Values 
Norms 
Intentions 
Knowledge 
Opinions 
Awareness 
Activities 
Interests 
Language nuances 
Hobbies 
Peers 
Role models 
Skills 
Resources 

What is the 
behaviour? 
Where does the 
target audience do 
the behaviour? 
What other 
habits/behaviours 
are relevant 
(smoking, drinking 
coffee)? 
Willingness to pay 
Media 
consumption 
patterns 
TV shows 
Social media 
platforms 
Mobile phone use 
Imagery 
preferences 
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Recent studies indicate the importance of psychographic and behavioural measures 

stating that based on predictor importance scores, these measures were the strongest and 

most important variables in the segment formation (Dietrich, Rundle-Thiele, et al., 2015; 

Jordan et al., 2019; Lee et al., 2014). This is supported by other studies where both 

psychographic and behavioural variables were prominent in importance scoring in 

clustering techniques. For example, Schuster et al. (2015) noted that four variables were 

found to be highly important to cluster formation in a study that segmented caregivers in 

a ‘walk to school’ context. The input (predictor) importance is used to determine the 

importance of variables in cluster solution (from 1.00 = most important to 0.00 = least 

important) (Tkaczynski, Rundle-Thiele, & Prebensen, 2015). In the Schuster et al. (2015) 

study, distance to school (Importance = 1.00), current walk to/from school behaviour 

(Importance = 0.84), subjective norms (Importance = 0.53) and caregivers’ intentions to 

increase their child’s walk to school behaviour (Importance = 0.23) were the most 

important factors. Demographic factors were the least important variables in cluster 

formation. Likewise, a study conducted by Ibrahim et al. (2018) revealed that in a water 

use context, emotion was the most distinguishing factor (Importance = 1.00) followed by 

personal hygiene habits (Importance = 0.83), awareness/knowledge (Importance = 0.75), 

and attitudes (Importance = 0.67). 

Segmentation offers several benefits like a full understanding of a market, the ability to 

predict behaviour accurately, and an increased likelihood of detecting and exploiting new 

market opportunities to marketers who are willing to adopt the technique (Kotler, 1997). 

Jordan et al. (2019) segmented adolescents based on peer crowd identity and found a 

strong association between peer crowd identification and risk behaviours. Peer crowd 

segmentation can be utilised to address issues and plan efficient intervention focusing 

effort on targeting at-risk subgroups (Ling, Holmes, Jordan, Lisha, & Bibbins-Domingo, 

2017). For example, marijuana use rates are higher among adolescents that identify with 

the Hip Hop peer crowd compared to the general population, therefore prevention 

program targeting the Hip Hop crowd incorporating their values and beliefs through 

delivery of targeted messages could be more effective (Jordan et al., 2019) than any one 

size fits all approach.  

Segmentation allows social marketers to develop communication strategies, interventions 

or services that closely match the characteristics, requirements and needs of individual 

segments (Dietrich, 2017). Even though segmentation offers these benefits and it is 

extensively used and accepted by commercial organisations and many non-profit 
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organisations such as hospitals and universities, many social marketers do not report 

using segmentation in their interventions. There are only few examples of social 

marketing studies that exploit segmentation (Dietrich, Rundle‐Thiele, et al., 2015; 

Ibrahim et al., 2018; Rundle-Thiele et al., 2015; Schuster et al., 2015). A recent umbrella 

review highlights the limited reported use of segmentation in social marketing 

interventions (Kubacki, Rundle-Thiele, et al., 2017). Additional systematic reviews in the 

littering and smoking contexts (Almestahiri et al., 2017; Almosa et al., 2017) also indicate 

limited use of segmentation. This is shown in Table 6 which combines the findings of the 

umbrella review and includes the additional systematic reviews in the littering and 

smoking contexts.
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Table 6. Segmentation in Social Marketing 

Review Number of 
interventions 

Interventions 
applying 
segmentation 

Interventions aiming to minimize harm from 
alcohol consumption (Kubacki, Rundle-Thiele, 
Pang, et al., 2015) 

23 2 (9%) 

Interventions targeting children under the age of 
12 years (Kubacki, Rundle-Thiele, Lahtinen, et 
al., 2015) 

23 2 (9%) 

Interventions using digital channels for 
engagement (Kubacki, Rundle-Thiele, Schuster, 
Wessels, & Gruneklee, 2015) 

20 8 (40%) 

Physical activity interventions targeting adults 60 
years and over (Fujihira et al., 2015) 

7 3 (43%) 

Interventions to improve healthy eating behaviour 
(Carins & Rundle-Thiele, 2014a) 

20 [34a] 0 [1 (3%)b] 

Interventions aiming to reduce tobacco 
consumption (Almestahiri et al., 2017) 

14 1 (7%) 

Interventions aiming to reduce littering (Almosa et 
al., 2017) 

17 0 

Total 124 16 (13%) 
a34 interventions were originally identified in Carins and Rundle-Thiele (2014a). Only 20 
studies not originally included in (Kubacki, Rundle-Thiele, Lahtinen, et al., 2015) were 
included in the umbrella review. None of the 20 studies reported the use of segmentation. 
b(Levine et al., 2002) was included in both (Carins & Rundle-Thiele, 2014a) and (Kubacki, 
Rundle-Thiele, Lahtinen, et al., 2015) and was counted only once for the purpose of the 
umbrella review. 
Sources: (Almestahiri et al., 2017; Almosa et al., 2017; Kubacki, Rundle-Thiele, et al., 2017) 

 

These reviews clearly show the lack of segmentation use in social marketing interventions as 

87% of interventions discovered across 7 systematic literature reviews did not report using 

segmentation. This indicates a distinct gap in social marketing literature and practice. Since 

segmentation has been included in all widely-regarded social marketing planning frameworks 

(Andreasen, 2002; French & Blair-Stevens, 2006; Lefebvre & Flora, 1988; Robinson-Maynard 

et al., 2013) and has been identified as one of the main strategic tools in the marketing toolkit 

(Dibb, Stern, & Wensley, 2002), more research is acutely needed to evaluate the role that 

segmentation may play in reaching the behavioural goals of social marketing interventions 

(Rundle-Thiele, 2015).  

Currently, the application of segmentation in social marketing interventions is limited to very 

basic adaptation of communication materials to different segments without considering other 

essential elements of the marketing mix: product, price and place (Kubacki, Rundle-Thiele, et 
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al., 2017) indicating a narrow utilisation of segmentation bases. With some exceptions (Ibrahim 

et al., 2018; Kitunen et al., 2019) an overreliance on common demographic variables such as 

age and race disregards the importance of psychographic and behavioural data (Rundle-Thiele 

et al., 2015). There is a need for more research in social marketing to identify segments using 

different segmentation bases and variables (Schuster et al., 2015). 

2.2.1 Segmentation Analysis 

There is no standard process to choose suitable variables for segmentation analysis, and the 

results are likely to vary depending on which variables are chosen. Hence, it is necessary to 

understand the context of behaviour change and the target group before selecting the 

segmentation variables that would be used to identify unique and meaningful segments. The 

four key segmentation bases were summarised in Table 5. Multivariate analysis techniques are 

used to identify homogeneous segments and there are a variety of quantitative segmentation 

techniques available, namely two-step cluster analysis, latent gold analysis (Kent, Jensen, & 

Kongsted, 2014), k-means (Chiu, Chen, Kuo, & Ku, 2009), hierarchical clustering (Punj & 

Stewart, 1983), p-median clustering (Klastorin, 1985) and bi-clustering-based market 

segmentation methods (Wang, Miao, Zhao, Jin, & Chen, 2016). A recent study by Kent et al. 

(2014) compared two-step cluster analysis, latent gold analysis and snob using five unique 

datasets and came to a conclusion that all of the clustering methods operated well in forming 

segments. This indicates that there is no superior clustering method and it is more important to 

consider what techniques may be appropriate for the study considering the types of measures 

used. More recently, qualitative approaches were put forward demonstrating further methods 

which may be applied to identify group differences (see Ibrahim, Rundle-Thiele, & Knox, 

2019). 

Two-step cluster analysis is considered the most appropriate technique for the planned study 

given its exploratory nature, specifically since the number and members of the clusters are 

unknown (Chan et al., 2006). Further, two-step cluster analysis forms segments based on both 

categorical and continuous data (Norušis, 2012) providing an ability to simultaneously consider 

a wide and diverse range of measures. Two-step cluster analysis also works extremely well 

with large datasets (Norušis, 2012) and the number of clusters within a cluster solution is 

automatically determined by the cluster algorithm (Tkaczynski, Rundle-Thiele, & Beaumont, 

2010). Therefore, two-step cluster analysis offers a viable solution to determine the number of 

clusters (groups) within the data (Tkaczynski, 2017). 
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2.3 Theory 
 

Theory is one of the eight social marketing benchmark criteria known to assist researchers and 

practitioners by explaining a phenomenon, which in turn can be applied to execute more 

effective interventions (French & Blair-Stevens, 2006). However, as briefly mentioned above, 

theory application in social marketing is weak (Willmott et al., 2019). In social marketing, 

theories can be used to find out what specifies the behaviour change phenomenon. It is 

important to understand how theory is defined given this is the first step toward making 

theoretical contributions in any science field and to understand what consists theoretical 

development. Several researchers have defined theories in different ways with a few definitions 

presented in Table 7 below. 

Table 7. Theory Definition Examples 

Theory definition Source 
A description or explanation of the nature of things Buckland, 1991 
A statement or group of statements about how some part of the 
world works Vogt, 2005 

A systematic explanation for the observed facts and laws that 
relate to a particular aspect of life 

Babbie, 1992 

A systematic explanation for a diverse range of social 
phenomena 

Schwandt, 1997 

 

These definitions are aligned with each other, and with the consensus definition that guides this 

research: theory is a structured system of relationships between concepts (Brennan, Binney, 

Parker, Aleti, & Nguyen, 2014; Field, 1977; Kemp, Tenenbaum, Niyogi, & Griffiths, 2010). 

According to this definition, concepts strongly contribute to theory development. Hence, it is 

important to understand the meaning of the concepts and their role within their containing 

systems (Field, 1977; Rapaport, 2002). The grouping of concepts (theory) is used to explain an 

existing set of observations or future observations (Brennan et al., 2014). In some cases, 

concepts are not necessarily directly observed, for example self-report surveys (Brennan et al., 

2014). Hypothetical concepts that are not directly observable are called constructs (Morgeson 

& Hofmann, 1999). They serve as heuristic elements for understanding observables building a 

network map with other constructs to explain an observed variable (Nunnally, 1994). 

Theories are beneficial as they create a core body of knowledge, which assists to explain 

relationships between phenomena and determine boundaries between disciplines (Koh, 2013). 

Theories create relationships between concepts that are not always causal, although causality 
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is often the case. Non-causal theories are common in sciences such as biology and physics and 

generally portray physical relationships, such as, the different stages of human development or 

the periodic table in chemistry (Pruitt, 1995). For example, the development of children’s 

mentalistic understanding is described by the Theory of Mind Development (Flavell, 2004) 

therefore, only describing a sequence of development and not causal relationships (Pruitt, 

1995). Theories are commonly used across a wide variety of disciplines such as psychology, 

philosophy (Kemp et al., 2010) and marketing (Lee & Kotler, 2015). Theory development is 

essential in all disciplines and therefore, the progress of any discipline is measurable by the 

quality and scope of its theories and the magnitude to which its scholarly community is 

committed to theory development and use (Koh, 2013). It is claimed that theory represents the 

central aim of science as it enables understanding, prediction, and representation of phenomena 

(Kerlinger & Lee, 2000). 

There are a variety of theories that serve a range of different purposes. Theories can be 

explanatory, frequently called a “theory of problem”, or change theories often called “theories 

of action” (Glanz & Bishop, 2010). Explanatory theories are used to describe and explain why 

a problem exists, and can also predict behaviours under certain conditions (Glanz & Bishop, 

2010). Change theories provide precise explanation of how and why a program should be 

executed, assisting to guide planning, and evaluation of an intervention (Glanz & Bishop, 

2010). 

In social sciences theories need to be tested in a natural setting with people living their everyday 

lives. Therefore, one of the most important techniques for validation of scientific knowledge is 

replication, however, there is limited evidence of replication studies in social sciences 

(Schmidt, 2009). Replication is defined as a duplication of previously published empirical 

research and it focuses on evaluating if similar findings can be achieved across repeated studies 

(Hubbard & Armstrong, 1994). The reliability, validity and generalisability of study findings 

remains unknown without replication, thereby limiting the advancement of knowledge. 

Behavioural change researchers cannot confidently apply theories without replication 

demonstrating expected and consistent theoretical relationships across a diverse range of target 

populations and target behaviours. In the absence of repeated and consistent application (i.e. 

applying the same measures and constructs; see David & Rundle-Thiele, 2018) of a single 

theory applied over contexts the robustness of a theory remain to be seen. Research focus needs 

to move beyond single model testing given replication will build theories over time (Rundle-

Thiele et al., 2019). 
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In this research, theory is investigated through the social marketing lens. Social marketing aims 

to change behaviour for the better (Andreasen, 1994) and therefore “theories of action” are 

most appropriate. Theory is one of the factors that can prominently improve intervention 

effectiveness however, a critical review of the evidence base indicates that a “theory of action” 

has yet to emerge from the original social marketing benchmark criteria (Andreasen, 2002). 

The literature supports the importance of theory use to create effective programs, interventions 

or campaigns (Lefebvre & Flora, 1988; National Social Marketing Centre, 2017). However, 

lack of theory use in social marketing is expressed by several authors (Brennan et al., 2014; 

Lefebvre, 2000; Luca & Suggs, 2013; Pang et al., 2017; Rundle-Thiele et al., 2019; Truong, 

2014). Lack of theory use in social marketing can be partially explained by the fact that social 

marketing is a relatively new discipline, originating in 1960s, and therefore, still in the 

development stages (Brennan et al., 2014). 

A review of studies from social marketing field published from 1998 to 2012 revealed that only 

18.5% of the 867 studies distinctly reported theory in their research (Truong, 2014). A recent 

review by Truong and Dang (2017) examined social marketing articles from 2000 to 2015 and 

identified that only 23% of the 143 studies investigated distinctly mentioned theory in their 

research. A moderate increase is observed from the review conducted in 2014 to the most recent 

one in 2017 in the percentage of studies that have applied theory in social marketing 

interventions. Nevertheless, almost 80% of social marketing programs do not apply theory or 

report doing so, indicating that theory use remains extremely limited. Furthermore, this 

phenomenon was more than a decade ago (Lefebvre, 2000; Luca & Suggs, 2013). Even when 

theory is used, very few studies relate theory to the target behaviour or desired result (Truong, 

2014; Willmott et al., 2019) and as a consequence “theories of action” are not evident. 

Furthermore, many social marketing campaigns are often based on assumptions and evidence-

based approaches without reference to theory remain sorely lacking (Luca & Suggs, 2013; 

Truong & Dang, 2017). Application of theory in research along with clearly stating how and 

for what purpose theory was used is essential. Theory can be applied to different forms of 

research, such as, informing intervention development and implementation and assessing 

program evaluation to identify underlying factors and to refine or develop the original theory 

(Koh, 2013; Pang et al., 2017). For detailed understanding of how and where theory can be 

applied throughout the social marketing process see Willmott et al. (2019). 

When social marketing studies apply theory, individual-focused theories such as the Theory of 

Planned Behaviour and the Health Belief Model dominate (Luca & Suggs, 2013). Only 21% 
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of interventions applying theory aimed to examine the broad contextual and environmental 

factors that have an impact on the target audience’s behaviour and these were mainly based on 

Social-Cognitive Theory and the Ecological Model (Truong & Dang, 2017). Theory focus 

needs to broaden to capture social and environmental factors that might act as barriers to, or 

potential enablers, of behaviour change (Rundle-Thiele et al., 2019). It is crucial to understand 

the barriers to and enablers of change in order for social marketers to focus their attention on 

the factors that drive behaviour change (Rundle-Thiele et al., 2019). A recent review revealed 

that behaviour change techniques that change the environment offered the potential of 

positively changing eating behaviours (Ashton et al., 2019). These findings are further 

supported by Carins et al. (2017) who altered the food environment making healthier 

alternatives more prominent resulting in paying customers choosing more of the healthiest 

foods from the presented variety of options. In light of these results theories need to move 

beyond individual-focused approaches that assume considered decision process to take into 

account the wider socio-ecological perspective. 

Two relevant theories that encompass a socio-ecological viewpoint that were compared and 

contrasted prior to making a final theoretical framework determination to guide this program 

of research were the Motivation, Opportunity and Ability (MOA) framework (Rothschild, 

1999) and the Capability, Opportunity, Motivation and Behaviour (COM-B) model (Michie, 

Van Stralen, & West, 2011). Each theory is detailed in turn and a comparison between the 

theories is offered. 

2.3.1 Capability, Opportunity, Motivation and Behaviour (COM-B) 
 

An approach that aims to support the translation of theory into practice is the Capability, 

Opportunity, Motivation and Behaviour (COM-B) model, which was created to offer strategies 

to change behaviour, and as part of a method for describing interventions and connecting them 

to an analysis of the targeted behaviour (Michie et al., 2011). The recently developed model 

has been widely used in behaviour change (Barker, Atkins, & de Lusignan, 2016; Han, 

Middleton, Bubner, & Crowther, 2015; Rubinstein, Marcu, Yardley, & Michie, 2015) and its 

use is growing (Brennan et al., 2014). The COM-B model is inherently a behavioural system 

that requires the interaction of three components: Capability, Opportunity and Motivation 

(COM) which result in the performance of Behaviour (B) (McDonagh et al., 2018). The model 

bridges the gap left by many of the ecological and social cognitive models that are unsuccessful 
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in accounting for automatic processes such as emotions and impulses along with ignoring 

components as a system level (Jackson, Eliasson, Barber, & Weinman, 2014). 

Previously, the COM-B model has been used in the development of mobile health app targeting 

parents for childhood weight management providing a systematic and comprehensive guide to 

ensure that a health promotion app is underpinned with relative theory and evidence (Curtis, 

Lahiri, & Brown, 2015). In addition, the model has been utilised to identify influences on 

parent’s portion control behaviours and it was revealed that in order to achieve the target 

behaviour change in all three COM-B components is required (Curtis, Atkins, & Brown, 2017). 

The COM-B model components form the hub of the behaviour change wheel, which is 

surrounded by the nine intervention functions targeted at addressing deficits in one or more of 

these conditions (Michie et al., 2011). However, external factors outside of individuals 

immediate behavioural control are not reflected in the behaviour change wheel. External factors 

have significant impact on behaviour within the social system and if the factors are not 

considered as part of a behaviour change strategy, the strategy could fail for clear reasons that 

were not identified but could have been (Brennan et al., 2014). 

2.3.2 Motivation, Opportunity and Ability (MOA) 
 

One framework that has been adapted to the social marketing context is the Motivation, 

Opportunity and Ability (MOA) framework. Variants of the MOA framework exist such as the 

Needs, Opportunities and Abilities (NOA) model (Gatersleben & Vlek, 1998) and the 

previously discussed Capability, Opportunity and Motivation Model of Behaviour (COM-B 

model) (Michie et al., 2011) all of which have a long history of theoretical grounding in 

behaviour change. The MOA framework has been further extended by Parkinson et al. (2016) 

to improve understanding of complex behaviours. The MOA framework utilises information 

on the target audience’s motivation, opportunity and ability to engage in the preferred 

behaviour (Rothschild, 1999), and allows utilisation of a wider socio-ecological perspective 

given that the surrounding environment and levels of social support differ (Donovan & Henley, 

2010). The MOA framework enables the classification of target audiences into distinct 

categories whereby the individual is prone, resistant or unable to change depending on their 

motivation, opportunity and ability to perform or participate in the desired behaviour (Binney, 

Hall, & Shaw, 2003; Rothschild, 1999). Illustration of the MOA framework is presented in 

Table 8 below. 
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Table 8. The MOA Framework 

 Motivation 
High (Yes) Low (No) 

Opportunity Opportunity 
High (Yes) Low (No) High (Yes) Low (No) 

Ability High (Yes) Prone to 
behave 

Unable to 
behave 

Resistant to 
behave 

Resistant to 
behave 

Low (No) Unable to 
behave 

Unable to 
behave 

Resistant to 
behave 

Resistant to 
behave 

Adapted from: Rothschild (1999) 

 

Motivation includes the internal drivers to perform a behaviour incorporating readiness, 

interest, willingness and desire to engage in information processing (Maclnnis, Moorman, & 

Jaworski, 1991) or a particular behaviour (Morel, Poiesz, & Wilke, 1997). It has been proposed 

that goals and needs, perceived risk and alignment with existing attitudes have an effect on 

motivation (Hoyer, MacInnis, & Pieters, 2013). Opportunity refers to the extent where external 

conditions mitigate or restrain individuals from engaging in a particular behaviour (Morel et 

al., 1997). Intrinsically, a lack of opportunity includes situations where an individual could be 

motivated to behave but is restricted by environmental factors (Rothschild, 1999). Ability 

refers to individual’s skills, competencies or resources to perform the behaviour, to solve 

associated problems or to face social pressures to permit action (Moorman & Matulich, 1993). 

Behaviour will only be performed if all three elements of MOA are present meaning that 

individuals need to be motivated to perform behaviour, they need to have the opportunities to 

perform the behaviour, and they need to feel like they are able to perform the behaviour 

(Rothschild, 1999). These conceptual distinctions are especially significant in contexts where 

behaviours are involuntary and mainly depend on automatic processes (Cohen & Farley, 2008; 

Gardner, de Bruijn, & Lally, 2011; Moldovan & David, 2012) where the ability to perform is 

dependent on both psychological and physical capability (West & Brown, 2014) and where 

individual is not completely in control over their behaviour due to lack of environmental 

support (Michie et al., 2011). 

Notwithstanding the utility of the MOA framework, there are a few shortcomings as a means 

to understand behaviours. As stated above the MOA framework has been used as a static tool, 

whereby the market can be segmented into individuals that are prone, resistant or unable to 

change depending on their motivation, opportunity and ability (Binney et al., 2003; Rothschild, 

1999). Nevertheless, this procedure does not recognise that individual’s motivation, 

opportunity and ability change over time and can do so quite quickly (Parkinson et al., 2016). 
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Elements in a complex adaptive system continuously act and react to the performance of other 

elements (Holland, 2000) and accordingly change and evolution are key factors of complexity 

(Manson, 2001). This indicates that changes in individual’s motivation, opportunity and ability 

are likely to arise over time for more complex behaviours which is especially problematic for 

behaviours that need to be maintained over time (Parkinson et al., 2016) such as healthful 

eating. Another criticism of the MOA framework is that even though it accounts for factors 

originating from both the environment (opportunity) and psychology of the individual 

(motivation and ability), it does not include characteristics of the behaviour itself. These 

behavioural characteristics are differentiated by the fact that the characteristics are generally 

not mutable (or are harder to modify) relative to factors enclosed by motivation, opportunity 

and ability (Parkinson et al., 2016). 

Given the similarities of the MOA framework and the COM-B model the conceptual definitions 

of the components are compared in Table 9 below to establish possible differences of the 

frameworks. 

Table 9. The MOA/COM-B comparison 

Conceptual definition COM-B MOA 

Motivation  The brain processes that 
energize and direct 
behaviour, not just goals and 
conscious decision-making 
(habitual processes, 
emotional responding, and 
self-efficacy) 

Individual’s readiness, 
interest, willingness and 
desire to engage in 
information processing or 
perform a particular 
behaviour (habits) 

Opportunity External factors that make 
the individual’s behaviour 
possible or prompt it 
 

When the individual is not 
limited in the desire to act 
by factors in the external 
environment 

Capability/Ability Individual's psychological 
and physical capacity to 
engage in the activity 
concerned (knowledge and 
skills) 

Individual’s skill or 
proficiency at solving 
problems or their knowledge 
of how to act 

Behaviour Part of a system where 
capability, opportunity and 
motivation interact to enable 
a behaviour to occur 

N/A 
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The main difference between the frameworks is that the COM-B model includes behaviour as 

a component whereas the MOA framework consists of the three components that need to be 

present in order for the behaviour to happen. Similarly, the COM-B model recognises that for 

any behaviour to occur, the individuals concerned must have the physical and psychological 

capability to behave, the physical and social opportunity to behave and individuals need to be 

motivated to behave (Michie et al., 2011). When looking at the conceptual definitions of the 

components they are nearly identical with motivation consisting of individual’s habits, interest 

and willingness to engage in a particular behaviour, opportunity covering the external factors 

enabling the behaviour and ability/capability focusing on individual’s skills and knowledge of 

how to engage in a certain behaviour or how to solve a particular problem. 

The development of the MOA framework is considered to have validated social marketing as 

a behaviour change approach (O'Reilly & Madill, 2007). Subsequent empirical evidence has 

been provided that the MOA framework can be applied to social marketing as a segmentation 

tool (Binney et al., 2003; Rothschild, 1999), therefore offering guidance on the types of 

interventions that can be effective in changing the behaviour of segments that are prone, 

resistant or unable to change (Parkinson et al., 2016). The MOA framework has previously 

been applied to investigate the interrelated effect of motivation, opportunity and ability on the 

behavioural outcomes in nutrition and physical activity context revealing that learning new 

habits and adopting a change mindset led to weight loss post program participation (Willmott 

& Parkinson, 2017). Findings also indicated a significant relationship between changes adopted 

and new habits formed from participation in the weight management program and individual’s 

wellbeing and health outcomes including weight loss after program participation (Willmott & 

Parkinson, 2017) This suggests that the MOA framework is suitable to improve understanding 

of the market for changing eating habits. Given, MOA was the first framework to arise, 

favourable results previously applied within a weight management program context, the wide 

adoption of the MOA framework in social marketing, similarities to COM-B and the ability of 

the MOA framework to be used as a basis for segmentation, the MOA framework was chosen 

as the theoretical framework for this thesis. 

2.4 Research Questions 
 

Social marketing application effectiveness in the healthful eating context has been indicated in 

previous reviews (Carins & Rundle-Thiele, 2014a). However, as discussed in earlier sections, 

dominant behaviour change practice targets general populations utilising a one size fits all 
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approach (Botvin & Griffin, 2007) limiting program effectiveness, given large numbers of the 

audience may be left dissatisfied, uninterested or unchallenged (Snyder et al., 2004). Similarly, 

application of theory in social marketing remains infrequent (Luca & Suggs, 2013; Truong, 

2014; Truong & Dang, 2017; Willmott et al., 2019). This indicates a gap in what is known of 

the application and efficacy of social marketing in eating behaviour. This led to the first 

research question: 

 

RQ1: Do unique theory-driven consumer segments emerge in a young adult data 

sample? 

 

Although the aim of social marketing is to accomplish long term behaviour change, many 

studies only examine behaviour at one point in time (cross-sectional studies) (for example, 

Armitage, 2005; Huchting, Lac, & LaBrie, 2008). Social marketing replication studies 

measuring segment stability and validating the results in different populations over time are 

lacking. This presents another gap in the social marketing literature. Given that poor eating 

habits and occurrence of obesity are similar in ADF compared to general population (Australian 

Institute of Health and Welfare, 2010; Booth & Coad, 2001; Forbes-Ewan et al., 2008; Skiller 

et al., 2005) this provides a basis for a replication study in two healthful eating young adult 

samples. Consequently, the following research questions are proposed: 

 

RQ2: Can a similar segment formation be validated in another young adult sample (an 

ADF trainee population)? 

RQ3: How can a program separately target identified segments? 

 

While it seems clear that social marketing research should aim to use the social marketing 

benchmark criteria in order to increase program effectiveness, often this fails to occur (Carins 

& Rundle-Thiele, 2014a; Pang et al., 2017; Willmott et al., 2019). This research contributes to 

the social marketing body of knowledge as follows: first, identifying segmentation bases that 

have previously been used by social marketers to derive segments and understanding how (if 

at all) theory has been applied in social marketing healthful eating studies to inform segment 
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solutions. Second, by empirically testing the MOA framework in two young adult healthful 

eating samples to test if theory-driven healthful eating segments emerge from two young adult 

samples. Finally, understanding how each identified segment can be separately targeted by and 

engaged to participate in a healthful eating program.  

2.5 Conclusion 
 

This chapter has reviewed the existing literature related to the proposed research for the thesis. 

The theoretical and practical attributes of social marketing have been discussed, together with 

elaboration of the social marketing benchmark criteria. Based on this review, it was concluded 

that social marketing intervention effectiveness can be enhanced when a combination of 

benchmarks are appropriately used. However, the application of two benchmarks in social 

marketing practice (segmentation and theory) is limited, even though the importance of these 

benchmarks is well recognised. The current study proposes that social marketing efficacy could 

be improved by directing the attention towards theoretically derived segmentation due to the 

added value it may deliver. The thesis intends to offer empirical data to support that proposal 

that can inform a future program of work. The next chapter provides the overall research design 

of the thesis, which includes two studies taking a quantitative method approach to answer the 

proposed research questions.  
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3 Chapter III: Research Design and Methodology 
 

The purpose of this chapter is to explain and justify the research design used to address the 

proposed research questions. First, the research paradigm and philosophical positioning 

guiding this research is outlined. Next, the method of data collection and data analysis to 

address the research questions are outlined. Finally, the two studies conducted are outlined and 

justification for the research methods is provided. 

3.1 Philosophical Positioning 
 

Clarifying the research paradigm in which the researcher operates and discussing its associated 

assumptions is essential (Collis & Hussey, 2013). A research paradigm consists of a sequence 

of associated assumptions providing a conceptual and philosophical framework that is shared 

by scientists researching the world (Deshpande, 1983). Furthermore, a research paradigm can 

be defined as a belief system or worldview that guides the researcher through the 

methodological choices and also in ontologically and epistemologically fundamental ways 

(Guba & Lincoln, 1994). Ontology is associated with the nature of reality and a number of 

ontological positions reflect different prescriptions of what comprises reality and what does 

not (Willis, Jost, & Nilakanta, 2007). Epistemology describes how one understands knowledge 

to be created. Five main research paradigms exist: positivism, post-positivism, criticalism, 

constructivism and participatory (Brennan, Voros, & Brady, 2011). These paradigms can be 

categorised in three main groups: positivistic (positivism and post-positivism), interpretivistic 

(criticalism and constructivism) and action/participatory (Reason & Torbert, 2001).  

The positivistic paradigms involve experimental manipulation of the external objective world 

conducive to examination of the causal correlations of the several factors under investigation 

(Brennan et al., 2011). Subsequently, the positivism paradigm uses mainly quantitative 

methods. The post-positivistic paradigm shifts from the positivism view of “true” findings to 

“probably true” findings and also admits a more critical realism while the first used a naïve 

realism (Heron & Reason, 1997). Post-positivism shifts from mainly quantitative methods to 

the potential of including some qualitative methods. A shift from objectivity to subjectivity in 

the other three philosophical paradigms (criticalism, constructivism and participatory) in the 

researcher’s viewpoint is clear (Guba & Lincoln, 1994). These positions presume that 

knowledge is mainly a function of mind and knowledge claims are expressed as propositions 

(Heron & Reason, 1997). 
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Studies based on a positivistic paradigm strive to be objective, have exact measures and 

conduct statistical analysis cautiously (Collis & Hussey, 2013). Consequently, quantitative 

methods are an objective form of measurement when compared to other methods such as 

interviews, focus groups and unstructured observations relying on the researcher’s field notes. 

In quantitative studies data collection are in numerical form in an attempt to approximate reality 

(Creswell & Creswell, 2017). While there is discussion about whether quantitative or 

qualitative methods are superior to each other (e.g. Achenbaum, 2001), both have advantages 

and disadvantages. Therefore, it is crucial to understand the differences of the methods and use 

the appropriate methods based on the purpose of the research. Qualitative research focuses 

more on an interpretive approach, concentrating on understanding, while quantitative research 

aims to test hypotheses and measure information with numbers (Zikmund, Carr, Babin, & 

Griffin, 2013) allowing research to be replicated in different contexts. 

Discovering a philosophical approach to social marketing research has been found to be 

difficult involving tensions between several different viewpoints (Brennan et al., 2011). 

Consequently, there now seems to exist a recognition of a variety of perspectives in marketing 

research, and the view that the perspectives appear as a continuum rather than in opposition 

(Brennan et al., 2011; Carson, Gilmore, Perry, & Gronhaug, 2001). The most appropriate 

philosophical paradigm to address the research questions for this research is positivism. 

Positivism is considered one of the main paradigms associated with social research (Neuman 

& Neuman, 2006; Wisker, 2007), and aligns with the worldview most reflective of the 

researcher. Positivism is commonly associated with a structural, logical and rational 

perspective (Collis & Hussey, 2013; Neuman & Neuman, 2006). The foundation of the 

positivistic paradigm is the belief that the world is “describable and provable, measurable and 

deductive” (Wisker, 2007). As such the current research tests a set of hypotheses utilising 

quantitative methods, and consequently allows the research to be replicated. Moreover, this 

research undertakes an objectivist view in regards to epistemology due to the nature of this 

research. In the current research, a quantitative viewpoint is applied to investigate if unique 

consumer segments emerge from young adult populations within the healthful eating context. 

The objective is to conduct this research as objectively as possible with the data analysed. 
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3.2 Research Design 
 

This section presents the research design undertaken in this research that consists of two studies 

(see Figure 5). The particular research design and justification of both studies are introduced 

in turn. 

Figure 5. Proposed Research Design 

 

 

Findings from the literature review conducted in this thesis and merged in Chapter II support 

the research design used in the current research. Study 1 examines healthful eating behaviours 

and applies a theory framework (MOA) to understand if segments emerge in a young adult 

population. Defining segments involves analysing a combination of variables from three 

different bases, namely, demographics, psychographics and behavioural using two-step cluster 

analysis with demographics (education) as a categorical variable and psychographics 

(motivation, opportunity (perceived environmental support for healthful eating) and ability) 

and behavioural (eating behaviour score) as continuous variables. Study 2 applies the same 

method as Study 1 and uses the same data measures to examine if a similar segment solution 

can be validated in an ADF trainee sample. 

3.2.1 Study 1: Segmentation Pilot Study 
 

The aim of Study 1 was to investigate which segmentation bases have previously been used by 

social marketers to find segments; identify theories that have been used to inform segment 

Literature Review

Study 1: 
Segmentation 

Pilot Study

Study 2: 
Segmentation 

Validation Study
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solutions; and apply the MOA framework (Rothschild, 1999) to understand if segments are 

evident in a young adult population. In line with previous methods designed to identify 

subgroups within larger heterogeneous populations, post-hoc segmentation was conducted to 

determine the number and characteristics of the segments with two-step cluster analysis 

following the processes outlined by Norušis (2012). 

Data used in Study 1 was collected from three universities (Griffith University, Queensland 

University of Technology and University of the Sunshine Coast) in South East Queensland, 

Australia in the context of healthful eating. The online survey was completed by 475 

participants. The survey (see Appendix C) contained demographic, geographic, psychographic 

and behavioural questions (see Chapter IV for detailed explanation of measures used). 

Statistical analyses were performed using software IBM SPSS Statistics version 25. Data was 

cleaned and coded prior to data analysis. To investigate the relationship between the variables 

measuring each construct, Cronbach’s alpha tests were conducted on variables to assess 

reliability prior to creating psychographic constructs for all variables meeting or exceeding 

reliability thresholds. Cronbach’s alpha is a widely used coefficient for internal consistency 

and reliability cut off score in this research was α > 0.7 (Bernardi, 1994; Cronbach, 1951). 

Further, structural equation modelling (SEM) was conducted using IBM SPSS AMOS version 

24 to test if these constructs were related to healthful eating behaviour (see Appendix A). The 

measurement model demonstrated close fit to the data: (CMIN/DF=1.757, CFI=0.979, 

TLI=0.969 and RMSEA=0.064) (Hu & Bentler, 1999; Steiger, 2007). 

After summating the scale items, two-step cluster analysis was conducted to reveal the natural 

groupings in the data. Two-step cluster analysis was followed by chi-square (categorical 

variables) and independent samples t-test (continuous variables) to measure the differences 

between and within the segments. Two-step cluster analysis was considered the most 

appropriate technique for this study due to its exploratory nature, especially since both the 

members and the number of clusters are unknown (Chan et al., 2006). Further, two-step cluster 

analysis forms clusters based on both categorical and continuous data simultaneously and is 

capable of handling large data sets (Norušis, 2012). Further detail and illustration of the sample, 

measures, data analysis procedures and more can be found in Chapter IV, in the format of a 

journal article. 

As a result, findings from Study 1 addressed Research Question 1: 
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RQ1: Do unique theory-driven consumer segments emerge in a young adult data 

sample? 

3.2.2 Study 2: Segment Validation Study 
 

Duvendack et al. (2017, p. 47) described replication as a “study whose main purpose is to 

determine the validity of one or more empirical results from a previously published study”. 

Replication research can be used as a tool for reinforcing the credibility of results and 

strengthen the evidence that the results are essential to the programs. To achieve this, a 

replication research plan needs to be open to both supporting the original results and revealing 

potential problems (Brown & Wood, 2018). Previously, Brengman et al. (2005) attempted to 

replicate the study of Smith and Swinyard (2001) in a commercial context to test for cross-

cultural differences in the meaning and structure of the Internet shopper lifestyle scale. The 

findings indicated that not only having the same basic meaning and structure across cultures, 

the Internet shopper lifestyle scale also led to the same segment solution in both samples 

(Brengman et al., 2005). Building on from Study 1, where the ability of the MOA framework 

to produce segments within a healthful eating context among a young adult population studying 

in South East Queensland universities was investigated, Study 2 commenced with a replication 

of Study 1. Study 2 moved focus to understand whether the segment solution could be validated 

within a second healthful eating context. The overall aim of Study 2 was to empirically test if 

a similar segment solution to Study 1 could be validated in another young adult population 

(ADF trainees). To achieve the aims of this study, data from an ADF trainee population was 

collected using the same survey with slight modifications to Study 1 (calcium intake and 

physical activity questions were added as requested by the ADF). 

In order to examine if a similar segment solution was evident in ADF trainee population, an 

empirical examination was conducted using IBM SPSS Statistics version 25. Prior to statistical 

analysis, data cleaning and coding were performed. Cronbach’s alpha tests were conducted (α 

>0.7) in order to create psychographic constructs for the variables exceeding the reliability 

threshold (see Table 10). Similar to Study 1, SEM was conducted for Study 2 data to examine 

if the MOA framework measured healthful eating behaviour in the ADF trainee population (see 

Appendix B). The analysis revealed that the measurement model demonstrated acceptable fit 

to the data: (CMIN/DF=3.581, CFI=0.959, TLI=0.938 and RMSEA=0.072) (Hu & Bentler, 

1999; Steiger, 2007). 
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Table 10. Summary of Items and Reliabilities Across Studies 1 and 2 

Item Reliability Study 1 (α) Reliability Study 2 (α) 
Motivation 0.80 0.73 
I eat what I eat…   
…to maintain a balanced diet   
…because it’s healthy   
…because I watch my weight   
Opportunity 0.74 0.77 
… because there are lots of 
different fruit and vegetables 
available 

  

…because there are many shops 
selling fruit and vegetables 
nearby 

  

…because fruit and vegetables 
are easy to buy 

  

Ability 0.75 0.77 
…because I have the skills to 
shop for my own food 

  

…because I can make many 
different things 

  

…because I can cook many 
different things 

  

 

In Study 2, two-step cluster analysis was once again conducted with the exact same variables 

as in Study 1 to examine if a similar theory-driven segment solution could be validated in 

another young adult population (ADF trainees). Following procedures applied in Study 1, two-

step cluster analysis was followed by chi-square (categorical variables) and ANOVA 

(continuous variables) tests to measure the differences between and within the segments. A 

more in-depth description of data analysis can be found in Chapter V in the format of a journal 

article. 

Research Question 2 and 3 are being answered with findings from Study 2: 

RQ2: Can a similar segment formation be validated in another young adult sample 

(and ADF trainee population)? 

RQ3: How can a program separately target identified segments? 
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3.3 Ethics 

 

This study is part of a larger body of research performed under the Collaborative Research 

Agreement between DST and Griffith University (myIP: 6386; GU RAD 47975). Therefore, 

ethical approval (2017/504) was sought prior to conducting the research from both the Human 

Research Ethics Committee at Griffith University and the DST Ethics Review Panel (see 

Appendix D and E). The essential information of the study, including its purpose and 

procedures, the benefits and risks to participate and right to decline participation in the study 

was considered by two committees prior to the conduct of this research. Informed consent 

procedures were considered by the committees. Benefits of participating in the research were 

clearly stated on an information sheet that was accessible via a link on the online landing page 

for the survey. Accordingly, submission of the online survey was deemed as the participants 

consent to participate in the study. A paper copy of the same information sheet was available 

for those participants who were recruited using the paper version of the survey. Participation 

in the survey was completely voluntary and anonymous. 

The exchange of any form of payment between a researcher and participant has the potential 

to impact to the voluntary nature of the obtained consent. Nevertheless, the offer of such 

payment can still be appropriate, ethical and even desirable (Grant & Sugarman, 2004). 

Research is consistent that incentives such as cash or gift vouchers increase response rates in 

surveys. Moreover, research shows that providing an incentive does not have a substantial 

effect on data quality (Dillman et al., 2014). Griffith University accepts that the practicalities 

of conducting research may require that an incentive is offered to encourage participation and 

has approved the ethics application proposing that survey participants who are not members of 

the Defence Force have an equal chance of winning one of five AUS$50 gift vouchers to 

incentivise participation. The use of incentives was not approved by the DST Ethics Review 

Panel and therefore incentives were only offered to encourage participation in Study 1. 

3.4 Conclusion 
 

This chapter has outlined the research design. The philosophical positioning that framed the 

research was detailed. Description and justification for the research method was presented. 

Study 1 aimed to distinguish if segments can be found within a young adult population by 

applying the MOA framework along with demographic and behavioural variables. Study 2 
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aimed to empirically test if a similar segment solution to Study 1 can be validated in a sample 

of ADF trainees. The following two chapters will present the two studies in detail, each 

presented in the format of the journal submitted for review at the time of thesis submission. 
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Abstract 
 

The purpose of this paper is to extend behavioural theory and segmentation application. 

Specifically, this paper draws on three segmentation bases and behavioural theory that extends 

focus beyond individual psychological predispositions to form segments within the healthy 

eating context for young adult university students (20–35 years) in Queensland, Australia. 

Participants were invited to take part in an online survey via email and through face to face 

intercept to ensure a diverse cross section was obtained. Structural equation modelling revealed 

that the Motivation, Opportunity, and Ability (MOA) framework can be utilised to explain 

healthful eating behaviour and two-step cluster analysis uncovered two distinct segments with 

education, motivation to eat healthily and Turconi’s eating behaviour scores being the most 

important variables within the wider multivariate segment formation. This paper contributes to 

literature in the following ways. First, it confirms the importance of behavioural bases in 

segment formation and supports inclusion of other bases, namely demographics and 

psychographics. Next, it provides evidence of the value of including behavioural theory, which 

extends focus beyond what individuals think to understand how the environment may support 

them. Finally, this paper demonstrates that the MOA framework together with eating behaviour 

and demographic factors (education) can produce theoretically informed segments. 

 

Keywords: social marketing; young adults; behaviour change; segmentation; eating behaviour 
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Introduction 

 

Obesity is a growing issue both in Australia and globally, generating significant health and 

economic consequences costing individuals and community (Sturgiss, van Weel, Ball, Jansen, 

& Douglas, 2017). Young adulthood (early 20s to 30s) has been identified as a key stage in life 

where individuals are at greatest risk of weight gain (Flegal, Kruszon-Moran, Carroll, Fryar, & 

Ogden, 2016; Zheng et al., 2017). Overweight and obesity results in considerable decreases in 

life expectancy and increases in early mortality among adults. Overweight and obesity are 

described by an excess of body fat and are usually diagnosed according to a body mass index 

(BMI) equal to or greater than 25 kg/m2 (overweight) and greater than 30 kg/m2 (obesity). 

Early onset obesity has been estimated to reduce life expectancy by seven years at the age of 

40 (Peeters et al., 2003). A recent study found that among 25-year-old Australians, a 4.2- and 

3.6-year decrease in life expectancy was observed in overweight men and women while the 

numbers were even higher for obese men and women (8.3 and 6.1 years) (Lung, Jan, Tan, 

Killedar, & Hayes, 2019). Overweight and obesity occurs when an individual’s calorie intake 

exceeds calories expended on a serial basis over time. However, it is commonly acknowledged 

that obesity is a complex multi-factorial issue with affected individuals influenced by a 

multitude of societal and biological factors including food production, societal influences, food 

consumption, individual psychology, biology, individual activity, and the surrounding 

environment (Foresight, 2007). 

Given obesity is a chronic condition that builds over a sustained period of time, one-off 

treatments cannot be expected to counteract or reverse this condition. The complex, 

multifactorial nature of obesity requires sustained efforts at all levels to deliver change 

(Kennedy, Kapitan, Bajaj, Bakonyi, & Sands, 2017), with prevention efforts forming a critical 

element. For example, Garcia-Moll (2017) identified that once an individual becomes obese, 

the prognosis of them returning to, and maintaining a healthy weight is poor. The Garcia-Moll 

(2017) study suggests that 2–5% of obese individuals will successfully keep off 10% of their 

body weight without medical intervention. A review of the literature indicates that education 

(Bleich et al., 2018; Murimi et al., 2018), health (Kite et al., 2018; Leavy, Bull, Rosenberg, & 

Bauman, 2011) and policy (Whelan, Love, Millar, Allender, & Bell, 2018) initiatives dominate 

obesity prevention. The literature indicates that a key failure of many overweight and obesity 

prevention programs is a focus on desired health outcomes (Fitzpatrick et al., 2017; Goldsby 

et al., 2016). Health focused messaging and programs fail to engage and retain young adults 
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because these programs are perceived to be irrelevant (Ashton, Morgan, Hutchesson, Rollo, & 

Collins, 2017), which in turn further limits ability to deliver sustained weight loss effects in 

this age group (Hayba, Partridge, Nour, Grech, & Allman Farinelli, 2018). Given society 

cannot afford expensive health care models, alternative, cost-effective delivery models are 

needed to supplement current efforts; and there is a specific need for programs that engage 

young adults. 

In order to develop effective and engaging programs for young adults, it is important to 

understand the many and varied barriers and enablers of healthful eating for young adults; and 

then design behaviour change programs tailored to their needs (Munt, Partridge, & Allman‐

Farinelli, 2017). However, dominant behaviour change practice overlooks this complexity 

implementing approaches that target general populations utilising a one-size-fits-all approach 

(Botvin & Griffin, 2007). A one-size-fits-all approach limits program effectiveness, given large 

numbers of the audience may be left dissatisfied, uninterested, or unchallenged (Snyder et al., 

2004). A recent study focusing on young adults found that a one size fits all approach failed to 

improve eating habits (Whatnall, Patterson, Chiu, Oldmeadow, & Hutchesson, 2019). 

Moreover, research indicates that different segments respond to programs differently (Dietrich, 

Rundle-Thiele, et al., 2015; Dietrich, Rundle‐Thiele, Leo, & Connor, 2015). Segmentation is 

an analytical approach commonly used within commercial and social marketing to determine 

if sub-groups exist within a larger group. The approach uses segmentation ‘bases’ (four key 

areas—demographics, psychographics, behaviour, and geography) to categorize individuals 

into groups that are mostly similar within the group, but different across groups (see Dietrich 

et al. (2017) for a detailed resource on segmentation). 

Within segmentation in social marketing, theory is rarely used, and when theory has been 

applied studies mainly use theories that focus on how individuals think (Luca & Suggs, 2013; 

Truong, 2014; Truong & Dang, 2017). A review of the literature indicates that theoretically 

designed programs may deliver stronger results (Glanz & Bishop, 2010). Behavioural theories 

can improve the value of market segmentation by assisting to identify factors that influence 

individual behaviour for different segments (Doner Lotenberg, Schechter, & Strand, 2011). 

This proposal is consistent with evidence indicating that programs that promote the refusal of 

risky behaviours and the adoption of protective behaviours are more likely to be effective if 

they are theoretically informed (Gordon, McDermott, Stead, & Angus, 2006). Therefore, the 

current research aims to extend existing literature by applying a behavioural theory in the 

segmentation process to offer additional insights for improving the eating habits of young 
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adults. The Motivation, Opportunity, and Ability (MOA) framework (Rothschild, 1999) was 

chosen as it permits application of a wider socio-ecological perspective, which is needed to 

capture the complexity experienced by young adults for eating, given that environments 

surrounding people and levels of social support differ (Storr, Carins, & Rundle-Thiele, 2019). 

Taken together, delivery of programs to encourage healthful eating targeted to group 

differences and accommodating a wider socio-ecological perspective are needed to more 

effectively engage with a wider cross section of young adults. To address these gaps in the 

literature, the aims of this study are threefold. First, this study aims to examine which 

segmentation bases have previously been used by social marketers to derive segments. Second, 

this study identifies theories that have previously been used to inform segment solutions. 

Finally, drawing on the findings under the first two aims, and the need to extend research focus 

beyond individuals targeted for change to ensure that consideration is given to environmental 

support for healthful eating, this paper applies the MOA framework to understand if segments 

are evident in a young adult population. 

Segmentation and Social Marketing 
 

Similar to commercial marketing, social marketers aiming to change behaviour for social good 

can find groups of individuals most in need (Donovan & Henley, 2010), or most able or willing 

to change their behaviour through segmentation (Doner Lotenberg et al., 2011). What remains 

to be tested is whether effectiveness and efficiency of social marketing efforts can be increased 

by applying segmentation (Andreasen, 2002; Kotler & Lee, 2008; Rundle-Thiele, Kubacki, 

Tkaczynski, & Parkinson, 2015). This is especially relevant given social marketing programs 

are often supported with limited human and financial resources (Newton, Newton, Turk, & 

Ewing, 2013). Despite this, only a few social marketing studies have applied segmentation 

(Dietrich, Rundle‐Thiele, et al., 2015; Ibrahim, Knox, Rundle-Thiele, & Arli, 2018; Rundle-

Thiele et al., 2015; Schuster, Kubacki, & Rundle-Thiele, 2015). These studies indicate that 

distinct segments do exist within social contexts and that when evaluated at a group level, 

segments do respond differently to social marketing programs (Dietrich, Rundle-Thiele, et al., 

2015; Dietrich, Rundle‐Thiele, et al., 2015). 

Several approaches can be used to segment target populations to form smaller groups with 

similar wants, needs, or behaviours. However, each approach uses a number of ‘bases’ to 

determine how separation into smaller groups can be achieved. The components that can be 
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utilised in segmentation analysis can be classed into four main bases, namely demographic, 

geographic, psychographic, and behavioural (Beane & Ennis, 1987). The underlying 

assumption of segmentation studies is that populations differ from one another, exhibiting 

different individual characteristics, attitudes, motivations, lifestyles, places lived, and 

behaviours (Moss, Kirby, & Donodeo, 2009). Table 11 summarises the self-identified social 

marketing studies encouraging healthful eating that reported using segmentation prior to 

program implementation. 
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Table 11. Social Marketing Segmentation Studies Encouraging Healthful Eating (2000–2018) 

Author Target audience Theory No. of Segmentation Bases Demographic Geographic Psychographic Behavioural 
Bryant et al. 

(2001) 
Women, infants, 
young children 

X 2 ü ü   

Casado & 
Rundle-Thiele 

(2015) 

Caregivers of 
school children 

Exchange Theory 1   ü  

Chrysochou 
et al. (2010) 

Adults 
Framework of discourses 

regarding consumer’s 
healthy eating 

2 ü  ü  

Kazbare et al. 
(2010) 

13–15-year-old 
adolescents 

Theory of planned 
behaviour 2 ü   ü 

Keihner et al. 
(2011) 

Children 
Resilience theory, social-

cognitive theory 2 ü ü   

Levine et al. 
(2002) 

Children 
Social learning theory 

(SLT) 1 ü    

Naughton et 
al. (2017) 

Adults Social cognition models 2   ü ü 

Neiger & 
Thackeray 

(2002) 
Adults 

Stages of change theory 
(SCT) 

1 ü    

Rosi et al. 
(2016) 

Children X 1 ü    

Van Loo et al. 
(2017) 

Adults 
Elaboration likelihood 

model 
1   ü  

Young et al. 
(2004) 

Children X 1 ü    

ü= Segmentation base used; X= No mention of theory 
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Table 10 shows that all of these healthful eating studies used only one or two 

segmentation bases —mainly demographic and psychographic. In social marketing, 

demographic and geographic are the oldest and most frequently used bases across all 

behavioural contexts (Dibb, 2014), and only recently has the focus shifted more towards 

psychographic and behavioural variables (Dietrich, Rundle-Thiele, et al., 2015; Dietrich, 

Rundle‐Thiele, et al., 2015; Gordon, Butler, Magee, Waitt, & Cooper, 2015; Mathijssen, 

Janssen, van Bon-Martens, & van de Goor, 2012; Rundle-Thiele, 2015). Recent research 

indicates that psychographic and behavioural variables are most important in cluster 

formation based on the predictor importance score while demographic variables were less 

important (Dietrich, Rundle-Thiele, et al., 2015). This finding is supported in a study 

focusing on active school travel stating that both psychographics and behavioural 

variables were significant in cluster formation and that four variables representing 

psychographics, behavioural, and geographic bases were highly important in forming the 

segments in a walk to school context among caregivers (Schuster et al., 2015). 

Only a few studies have used segmentation in social marketing aiming to encourage 

healthful eating as it relates to targeting overweight an obesity (Chrysochou et al., 2010; 

Kazbare et al., 2010; Van Loo et al., 2017). Differences in attitudes towards healthful 

eating among 13–15-year-old adolescents were found using different segmentation 

models (Kazbare et al., 2010). Chrysochou et al. (2010) used demographics and 

psychographics to identify three segments of adults based on their attitudes towards 

healthful eating. The attitudinal beliefs of these three segments offered insights for 

tailoring social marketing programs to encourage healthful eating. Van Loo et al. (2017) 

investigated psychographic variables to identify four segments in four European Union 

countries (UK, Germany, Belgium, and the Netherlands) based on their involvement to 

eat healthily and sustainably. Each study emphasizes the importance of a segmented 

social marketing approach to encourage healthful eating. 

The limited investigation and application of segmentation, especially as it relates to 

improving the health of young adults, emphasises the need for further research in this 

area. Furthermore, the segmentation process may be enhanced by the incorporation of 

behavioural theory which could assist in the identification of factors that influence 

behaviour change in different segments (Doner Lotenberg et al., 2011). The application 

of theory during segmentation is discussed next.  
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Theoretical Framework 
 

Reviews have shown that theory use in social marketing is limited with only 23% of 

interventions being guided by theory (Truong, 2014; Truong & Dang, 2017). When 

theory is used in social marketing studies, individual-focused theories such as the Theory 

of Planned Behaviour and the Health Belief Model dominate (Luca & Suggs, 2013). Only 

21% of interventions using theory sought to investigate the broad contextual and 

environmental factors that have an impact on the target audience’s behaviour, and these 

were mainly based on Social-Cognitive Theory or the Ecological Model (Truong & Dang, 

2017). Eating behaviour is complex and individuals are subjected to social and 

environmental influences, suggesting individual-focussed and rational decision models 

may limit insights to inform behaviour change planning. A recent review identified that 

behaviour change techniques that change the environment demonstrated the potential of 

positively changing eating behaviour (Ashton et al., 2019). Taken together, this indicates 

integration of theories that recognise the complexity of eating behaviour, along with 

application of segmentation, have the potential to enhance social marketing practice. 

Few social marketing segmentation studies encouraging healthful eating (see Table 10) 

report theory use. Moreover, when theory use is reported a failure to explicitly report how 

theory was used is evident. The importance of incorporating behavioural theories in 

market segmentation is highlighted in a physical activity context (Schuster et al., 2015). 

The Theory of Planned Behaviour was used to distinguish segments in a study aiming to 

change children’s walking behaviour (Schuster et al., 2015). This finding is further 

supported in a study where Theory of Interpersonal Behaviour was used to segment the 

water use market (Ibrahim et al., 2018). 

The MOA framework has been previously used within social marketing in a land 

management context where it was suggested that the MOA framework could provide a 

basis for segmentation (Rothschild, 1999). Previously, the MOA framework has been 

applied to examine the interrelated effect of motivation, opportunity, and ability on the 

behavioural outcomes in weight management context (nutrition and physical activity) 

among Australian adults (Willmott & Parkinson, 2017). The results revealed that 63% of 

the participants who reported learning new habits or adopted changes to their mindset, 

reported weight loss following program participation. Findings also showed an important 

relationship between new habits formed and changes adopted from participation in the 
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weight management program and participant’s health and wellbeing outcomes including 

weight loss following participation in the program (Willmott & Parkinson, 2017). This 

suggests that the MOA framework is suitable for improving understanding of the market 

for changing eating habits. 

The MOA framework has been used to classify consumers into distinct categories based 

on how prone, resistant, or unable the consumer is to change depending on their 

motivation, opportunity, and ability to perform the target behaviour (Rothschild, 1999). 

Motivation consists of the internal drivers to perform a behaviour. Motivation 

incorporates willingness, readiness, desire, and interest to engage in information 

processing (Maclnnis, Moorman, & Jaworski, 1991) or a particular behaviour (Morel, 

Poiesz, & Wilke, 1997). It has been proposed that goals and needs, as well as, perceived 

risk and alignment with existing attitudes impact motivation (Hoyer, MacInnis, & Pieters, 

2013). Ability refers to the extent which people possess the required capabilities or skills 

to engage in a particular behaviour to achieve the outcome (Hoyer et al., 2013; Morel et 

al., 1997). Self-efficacy (Bandura, 1977) is a determinant of ability (Rothschild, 1999) 

and includes individual’s beliefs about their capabilities to organize and perform a series 

of actions (Bandura, 1977). Self-efficacy is likely to be affected by environmental 

influences such as cultural norms and it has been linked to motivation to perform a 

behaviour (Zimmerman, 2000). Opportunity refers to the extent to which external factors 

mitigate or prevent engaging in a specific behaviour (Morel et al., 1997). Consequently, 

lack of opportunity includes situations where an individual can be motivated to act but is 

prevented from doing so by environmental factors (Rothschild, 1999), e.g., low or no 

supply of healthy alternatives. 

In summary, there is a need for research that investigates the application of segmentation 

to inform the design of programs to increase healthful eating by young adults; and there 

is potential for behavioural theory that extends focus beyond individual psychological 

predispositions to enhance the segmentation process. Therefore, this study adopts an 

approach that uses three segmentation bases—namely, demographic, psychographic, and 

behavioural—while simultaneously incorporating the MOA theoretical framework. 
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Materials and Methods 
 

Target Population 

 

The sample of young adults aged 20–35 was sourced from universities in South East 

Queensland, Australia. Participation in the survey was voluntary and completely 

anonymous, and the survey took approximately 15 min to complete. Participants were 

invited to complete the survey face to face on an iPad on university market days on 

campus in August 2017. Online advertising was also used to invite further participants 

from multiple universities in September 2017 to ensure maximum heterogeneity in the 

university-based young adult sample. Following the recommendations of Dillman et al. 

(2014), respondents were offered an equal chance of winning one of five AUS$50 gift 

vouchers to incentivise their participation. Ethical approval was obtained for the research 

on 4 July 2017 from the Human Research Ethics Committee (approval no. 2017/504) at 

Griffith University. 

Online Survey 

 

The first section of the survey assessed food habits and eating behaviour related 

specifically to breakfast intake, number of meals a day, daily consumption of fruit and 

vegetables, and daily consumption of both desserts and alcohol (Turconi et al., 2003). 

Eating behaviour was measured with eight, four-point Likert scale items with the 

following categories: never, sometimes, often and always. Each of the answer options 

represented a score from zero to three with the highest score assigned to the healthiest 

option and lowest score to the least healthy option. Following the method used in Turconi 

et al. (2003) an overall eating behaviour score was generated (0 being the lowest and 24 

being the highest possible score) for each participant. The second section of the survey 

captured motivation, opportunity and ability to eat healthily. Motivation was measured 

through six previously validated items (Renner, Sproesser, Strohbach, & Schupp, 2012) 

for motivation (health and weight control), and newly developed items for opportunity (n 

= 3) and ability (n = 3) (shopping and cooking fruit and vegetables). An expert panel of 

55 marketing and social marketing researchers was formed to examine the face and 

discriminant validity of both previously validated and newly developed items. Panel 

members evaluated each item and selected the MOA construct that they believed best 
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matched each item. For the item to be kept, a minimum of 50% of experts should agree 

that the item is distinctly represented (Saxe & Weitz, 1982). For this study, a cut-point of 

80% agreement was set to ensure clarity that a specified item measured a specific 

construct. Seven-point Likert scales were used with options—never, rarely, occasionally, 

sometimes, frequently, usually, and always—to measure participants’ motivation, 

opportunity, and ability to eat healthily. In the final section of the survey, participants 

were asked a number of demographic questions. 

Sample 

 

A purposive sample of 475 young adults was collected. The sample consisted mostly of 

high school educated (48.6%), women (77.1%). The largest proportion of respondents 

was 21-year-olds (11.6%) followed by 20- and 23-year-olds (both 10.4%). There was a 

positive correlation between age and education (r = 0.56, p = 0.000) with 78% of high 

school level educated people being 20–25-year-olds and 67% of Bachelor Degree level 

educated people being 23–34-year-olds. Approximately half (55.4%) of the sample 

reported that they always eat breakfast and nearly half (43.1%) reported that they always 

eat at least two portions (200 g) of vegetables daily, while less than half (43.1%) reported 

eating at least two portions (200 g) of fruit daily indicating only sometimes. 

Data Analysis 
 

The study used three segmentation bases, namely demographic, psychographic and 

behavioural measures. Previous studies have shown that when compared to the other three 

base measures, geographic measures have been less important in segment formation 

(Dietrich, Rundle-Thiele, et al., 2015; Schuster et al., 2015). 

First, the reliability and validity of the MOA constructs was examined. All of the three 

measures demonstrated high internal consistency exceeding recommended Cronbach’s 

alpha levels (motivation α = 0.80, opportunity α = 0.74 and ability α = 0.75). Structural 

equation modelling was used with AMOS Graphics version 24 to examine the 

measurement and structural models to understand if the MOA framework could be used 

to explain healthful eating behaviour. The MOA framework explained 38.3% (R2) of the 

variation in healthful eating with motivation having a significant impact on healthful 

eating behaviour indicating that the MOA framework offered a partial explanation of 
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healthful eating behaviour (C.R. value > 1.96 and p-value < 0.01 (Blunch, 2012; Byrne, 

2016)). Model fit indices revealed a good model fit; 1.757 (CMIN/DF), 0.969 (TLI), 

0.979 (CFI), 0.064 (RMSEA), and 52.7 (Chi-square) (Hu & Bentler, 1999; Steiger, 2007). 

After data collection and cleaning, two-step cluster analysis was performed with IBM 

SPSS version 25 conforming to the process designed by Norušis (2012) to detect 

homogenous subgroups in the study population. Previously, this method has been utilised 

in identifying segments in health behaviours (Griffin, Sherman, Jones, & Bayl-Smith, 

2014), psychological stress management (Nielsen & Knardahl, 2014), adolescent 

populations (Dietrich, Rundle‐Thiele, et al., 2015), and in physical activity behaviours 

(Kitunen, Rundle-Thiele, Kubacki, & Dietrich, 2018; Rundle-Thiele et al., 2015). Two-

step cluster analysis is an appropriate method for this exploratory study, especially since 

the number and the members of the clusters are not known (Hair, Black, Babin, & 

Anderson, 2010). Furthermore, two-step cluster analysis is the only type of cluster 

analysis in IBM SPSS that allows simultaneous analysis of both categorical and 

continuous data offering an ability to simultaneously address a wide and diverse range of 

measures, and the capability to handle large sample sizes (Hair et al., 2010; Norušis, 

2012) which is highly relevant in the current study. The analysis was executed with five 

segmentation variables with low to zero correlations and the measure to respondent ratio 

was within the recommended guidelines (Dolnicar, Grün, & Leisch, 2016). Initially, log-

likelihood distance was used to group the cases into pre-clusters (Okazaki, 2007). The 

pre-clusters were further reduced to the best number of clusters based on the Schwartz’s 

Bayesian information criterion (BIC) (Norušis, 2012). Segments were validated in a split 

sample to warrant the consistency of the cluster formation in a half-sized sample. 

Independent sample t-test and Chi-square tests were executed on the categorical and 

continuous variables to examine cluster differences.  

Results 

Two distinct segments, termed ‘breakfast skippers’ and ‘weight conscious’, were 

uncovered with two-step cluster analysis within the sample using five variables, including 

three MOA variables. The analysis produced a sample (N = 327) with a silhouette 

coefficient of 0.1 that is a measure of cohesion and separation, and corresponds to other 

market segmentation studies (Lamont & Jenkins, 2013). Input importance levels of every 

segmentation variable were higher than 0.0, thus, indicating that each measure 
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contributed to some variation within segments. Independent sample t-tests and chi-square 

tests confirmed significant differences across the five segmentation variables between the 

segments. The same BIC measure and number of clusters were determined when the 

dataset was split in half for further validation of the segment solution. 

The importance of a variable to segment formation is indicated by the importance levels. 

Rating levels between 1.0 and 0.8 represent a highly important variable, while ratings 

between 0.2 and 0.0 indicates the variable was less important (Norušis, 2012). The highest 

education level completed was the most important variable in segment formation with 

predictor importance score of 1.0, followed by motivation (0.04), Turconi eating 

behaviour score (0.03), and ability and opportunity both (0.02). Each segment will now 

be discussed in turn drawing on wider available research data to obtain a detailed 

understanding of the identified segments (see Table 12). 

The two segments discovered in this study were approximately equally sized with 

Segment 1 (breakfast skippers) (48.6%) being marginally smaller than Segment 2 (weight 

conscious) (51.4%). The findings indicate that Breakfast skippers consisted of high 

school level educated people, the majority of whom were 20–24-year-olds (77.7%). The 

respondents in this segment reported the lowest motivation to eat healthily (M = 4.4, SD 

= 1.4) and had lower perceptions of their ability (M = 4.5, SD = 1.5) and opportunity (M 

= 4.3, SD = 1.5) to eat healthily. In addition to feeling less motivated and perceiving they 

had lower ability and opportunity to eat healthily Breakfast skippers reported a lower 

Turconi eating behaviour score (M = 15.9, SD = 3.6) for healthful eating habits when 

compared to weight conscious (M = 16.9, SD = 3.1). In line with these results, breakfast 

skippers prefer frequently eating foods that are easy to prepare and are the most 

convenient option (both M = 5.1, SD = 1.1). Respondents in this segment also frequently 

opt for food that is inexpensive (M = 4.8, SD = 1.5), on sale (M = 4.9, SD = 1.3), and 

because they do not want to spend any more money (M = 4.5, SD = 1.6). They also 

frequently consume foods that they grew up with (M = 4.8, SD = 1.3) and sometimes 

chose foods because the food belongs to a certain situation (M = 3.7, SD = 1.5). 

Interestingly, breakfast skippers occasionally consume food because it is trendy (M = 2.8, 

SD = 1.4). 

The second segment, weight conscious, consisted of mostly 25–29 year olds (40%) and 

the highest education level completed in this segment was a Bachelor’s degree (38.7%). 
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The respondents in the weight conscious segment hold a stronger motivation to eat 

healthily (M = 4.9, SD = 1.2), and a stronger belief that their ability (M = 4.9, SD = 1.5) 

and opportunity (M = 4.7, SD = 1.5) to eat healthfully are high. Taken together, analysis 

of theory informed segmentation results indicate the role the eating environment 

(opportunity) has on eating motivations across the two segments. This segment reported 

sometimes consuming food because it was on sale (M = 4.4, SD = 1.3), inexpensive (M 

= 4.3, SD = 1.6), or because they did not want to spend any more money (M = 4.0, SD = 

1.7). When compared to breakfast skippers, the weight conscious group reported 

consuming food less frequently out of convenience (M = 4.7, SD = 1.3) or because it was 

quick to prepare (M = 4.8, SD = 1.2). Weight conscious also consumed foods less 

frequently because it was something they grew up with (M = 4.3, SD = 1.6) or because 

they felt like a particular food belonged to a certain situation (M = 3.4, SD = 1.4). 

Compared to breakfast skippers, weight conscious only rarely consumed food because it 

was trendy (M = 2.1, SD = 1.2). Taken together, breakfast skippers indicated a stronger 

social influence when compared to weight conscious given revealed preferences for foods 

based on occasions and family eating preferences. 
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Table 12. Segment Profile 

 Total 100% n 
= 327 

Breakfast 
Skippers 48.6% n 

= 159 

Weight Conscious 
51.4% n = 168 p 

Age *    0.000 
20–24  77.7% 30.9%  
25–29  14.9% 40%  
30–35  7.4% 29.1%  

Education *    0.000 
High school  100% 0%  
Graduate certificate  0% 7.1%  
Diploma  0% 16.7%  
Advanced diploma  0% 6.0%  
Bachelor’s degree  0% 38.7%  
Postgraduate degree  0% 24.4%  

Motivation  4.4 (1.4) 4.9 (1.2) 0.002 
I eat what I eat     

to maintain a balanced diet *  4.7 (1.9) 5.2 (1.7) 0.014 
because it’s healthy *  4.9 (1.4) 5.3 (1.4) 0.026 
because I watch my weight *  3.7 (1.8) 4.2 (1.7) 0.013 

Ability  4.5 (1.5) 4.9 (1.5) 0.024 
because I have the skills to shop 
for my own food *  5.0 (1.8) 5.4 (1.7) 0.023 

because I can make many 
different things  4.3 (1.9) 4.6 (1.8) 0.154 

because I can cook many 
different things  4.3 (1.8) 4.6 (1.9) 0.062 

Turconi eating behaviour score  15.9 (3.6) 16.9 (3.1) 0.009 
You eat breakfast *  2.1 (1.0) 2.3 (0.9) 0.044 
You eat at least 2 portions 
(200g) of fruit  1.7 (0.9) 1.7 (0.9) 0.762 

You eat at least (200g) of 
vegetables *  2.1 (0.8) 2.3 (0.8) 0.023 

You eat a cake or a dessert at 
meals  2.1 (0.7) 2.1 (0.6) 0.348 

You drink wine or beer at meals  2.4 (0.7) 2.4 (0.7) 0.989 
You eat 3 meals  2.1 (0.9) 2.2 (0.8) 0.186 
You drink at least one glass of 
milk or you eat at least one cup 
of yoghurt 

 1.4 (1.1) 1.4 (1.1) 0.702 

You drink at least 1–1.5L of 
water *  2.1 (1.0) 2.4 (0.7) 0.002 

Opportunity  4.3 (1.5) 4.7 (1.5) 0.041 
I eat what I eat     

because there are lots of 
different fruit and vegetables 
available * 

 4.4 (1.8) 4.9 (1.7) 0.016 

because there are many shops 
selling fruit and vegetables 
nearby 

 4.0 (1.8) 4.3 (1.9) 0.225 

because fruit and vegetables are 
easy to buy  4.5 (1.8) 4.8 (1.9) 0.163 

* Significant at the 0.05 level or less (bold). 
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Discussion 
 

This study contributes to the literature in three main ways. This study sought to examine 

past segmentation studies to understand which segmentation bases have been used 

previously and confirms the importance of behavioural bases in segment formation and 

supports inclusion of demographic bases. Next, this study provides evidence of the value 

of including behavioural theory that extends focus beyond individual motivations for 

healthful eating. Finally, this paper demonstrates the application of a broader number of 

segmentation bases, together with behavioural theory, to derive segments in a young adult 

population. Each contribution is detailed in turn. 

The importance of psychographic and behavioural variables in segment formation has 

been identified in previous research extending social marketing bases and using two-step 

cluster analysis (Dietrich, Rundle-Thiele, et al., 2015; Schuster et al., 2015). Furthermore, 

the importance of psychographic variables has been demonstrated in segmentation 

analysis focusing on promotion of healthful eating habits (Sarmugam & Worsley, 2015). 

Based on the predictor importance score, psychographic and demographic variables were 

the most important variables in segment formation in the current study. While 

demographic variables are not able to predict which people will perform a behaviour they 

will continue to play an important role in program planning and design given they can be 

directly linked to understanding where to locate programs and services and which 

communication channels to use. The results of this study support the continued inclusion 

of demographic variables on the grounds of the importance of this base in the current 

study. 

The need to expand the behavioural theory base has been outlined (Rundle-Thiele et al., 

2019). This study demonstrated the ability of the MOA framework to explain eating 

behaviour, ensuring that understanding extends beyond psychographic factors (e.g., 

motivation) to consider the role the food environment exerts on an individual’s healthy 

eating. This study further establishes the utility of applying theory within segment 

formation. Past theoretically informed segmentation studies had applied individual 

focused theories, namely the Theory of Planned Behaviour (Schuster et al., 2015) and the 

Theory of Interpersonal Behaviour (Ibrahim et al., 2018). These studies demonstrate how 

individual focused theories can deliver segments to inform program planning revealing 

differences in psychological predispositions between segments. This study advances 
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understanding, applying the MOA framework, demonstrating the value of including a 

theory that takes environmental support into account. Past research has demonstrated 

superiority in variance explained for ecological models (Pang, Rundle-Thiele, & 

Kubacki, 2017; Pang, Rundle‐Thiele, & Kubacki, 2018) when compared to individual 

Theory of Planned Behaviour models. Less environmental support was reported by 

breakfast skippers who also reported lower eating scores. These findings indicate that 

programs will need to focus on delivering targeted healthful eating solutions combined 

with communication messages in order to change motivations and deliver improvements. 

These findings appear to be consistent with the predictions of the MOA framework when 

taken together with the average healthful eating behaviour of young adults in the segments 

(Rothschild, 1999). It seems the more or less motivated each segment is to eat healthfully 

the more or less healthful eating is reported. Strategies that provide more healthful eating 

opportunities, for example, could possibly raise the motivation levels of young adults. 

Although empirically testing this relationship is beyond the scope of this study, future 

research could test this proposition within this context. 

The study offers insights that can be used to change eating behaviour of young adults. 

Two distinct segments (breakfast skippers and weight conscious) were identified in the 

young adult population, each with unique beliefs about what motivates them to eat more 

healthfully, the different opportunities they have to eat healthily and their ability to make 

healthy food for themselves. For social marketers working on improving eating habits of 

young adults, this study delivers managerially useful insights. The two segments 

identified could be targeted by one or more social marketing interventions. Weight 

conscious are more motivated to eat healthily in order to maintain a balanced diet, because 

the food they eat is healthy and because they are conscious of their weight when compared 

to breakfast skippers. Weight conscious were more skilful and reported higher ability to 

purchase their own food and they reported higher availability of fruit and vegetables when 

compared to breakfast skippers. Weight conscious were more prone to eat vegetables and 

drink at least 1 litre of water on a daily basis when compared to breakfast skippers. Based 

on the results, social marketing interventions could target the attitudes of breakfast 

skippers to encourage positive perceptions of buying and cooking healthy foods to 

increase healthful eating behaviour. It could be beneficial for interventions to concentrate 

on reinforcing the beliefs of breakfast skippers that eating healthily is enjoyable and 
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beneficial, especially since both their mean MOA and Turconi eating behaviour scores 

were lower when compared to weight conscious. 

In addition to individual approaches outlined previously, social marketing interventions 

could enhance environmental support for healthful eating. Evidence demonstrating the 

value of these approaches is available. Consider, Carins et al. (2017) who altered the food 

environment delivering an environment where paying customers chose more of the 

healthiest foods from the presented array of options (which had made healthier 

alternatives more prominent). While Sanigorski et al. (2008) created healthy lunch 

(combo) packs to sell in school cafeterias during their program. Social marketers can 

encourage healthful eating behaviour of breakfast skippers by identifying mitigating 

factors and making healthful eating and breakfast consumption easier and more fun. 

Increasing the availability of healthful eating opportunities on the university campus, such 

as ‘come and try free healthy breakfasts’ followed by discount vouchers to food outlets 

on campus for both breakfast and lunch, would increase opportunities for healthful eating. 

Furthermore, increasing the number of healthy food outlets on campus should be a 

priority for university management. Social marketers may also negotiate with universities 

and local supermarkets to offer a student discount on fruit and vegetables through online 

delivery providers. 

A recent analysis of Australian Health Surveys demonstrated that young adults (both men 

and women) from low socioeconomic backgrounds are at greatest risk of overweight and 

obesity (Grech & Allman-Farinelli, 2016). With 95% of youth in Australia owning a 

smartphone, technology offers a prominent opportunity to reach and provide effective 

and sustainable interventions (Poushter, 2016). Online interventions (i.e., use of internet, 

mobile, or wireless devices to deliver services and information to improve health 

outcomes) have been announced as the way forward due to its pervasiveness and unique 

features when compared with traditional approaches (Nikolaou, Hankey, & Lean, 2015). 

Different and large parts of the population become accessible with online interventions 

and the flexibility of online platforms enables the adaption to segments ensuring tailored 

program delivery and simplification of complex concepts via video, graphics, and audio 

systems. Online interventions are also simple and low cost offering a significant 

advantage when compared to face to face interventions (Glasgow, 2007). Social 

marketers may create an app or a website with segment specific information about easy 

to prepare healthy meals and recipe tips on how to cook a healthy meal. The intervention 
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could include supporting features such as a food diary or a goal setting activity where 

breakfast skippers can set themselves goals to help reach healthier eating habits. These 

goals can include both a larger target goal (e.g., developing healthful eating habits) and 

smaller mid goals (e.g., drinking a glass of water every morning or eating a piece of fruit 

every day) to support the behaviour change process. Also, a video about how to identify 

healthy options and what to buy from a supermarket could be added as a part of the online 

intervention. 

Limitations and Future Research 

 

This study is restricted by certain limitations. First, the study used a convenience, cross-

sectional sample from several universities in one state of Australia and is therefore limited 

to a young adult university student sample within one metropolitan area in Australia. 

Therefore, any generalisations beyond the current sample are challenging. Future studies 

should look beyond the sample of this study and collect data from young adults in general 

beyond university settings, from every state and from people living in rural areas to ensure 

the segments are representative of the wider young adult Australian population. Future 

research utilising a longitudinal research strategy to investigate the long-term effects of 

healthful eating (e.g., reduction of unhealthy food consumption and increase in breakfast 

and fruit and vegetable intake) at a later period is recommended. Further research would 

help to understand if the segments are comprehensive, replicable and usable over time. 

Furthermore, self-reported measures of behaviour were used. In social sciences self-

report measures are the most widely used methods (Sallis & Saelens, 2000) however, self-

reporting has its weaknesses due to social desirability bias and possible incorrectness of 

data caused by selective memory bias and these need to be taken into account (Warnecke 

et al., 1997). Future research measuring actual eating behaviour through mechanical 

observations (Bogomolova, 2017) could verify the correctness of self-reported data. 

Preferably, observations would be connected to individual self-reports. 

A lack of previous research studies on the application of MOA in social marketing 

healthful eating studies (Truong & Dang, 2017) is acknowledged. Even though constructs 

were validated it is recommended to cross-validate the constructs on another population 

to extend understanding of the feasibility of applying MOA to change behaviour in the 

healthful eating context. 
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The current study was underpinned by three segmentation bases: demographic, 

psychographic, and behavioural. It is recommended to obtain a large enough sample size 

in order to include the geographic base, allowing all four segmentation bases to be 

analysed simultaneously. There has been no previous research seeking to understand 

whether some segmentation bases are more predictive of future behaviour than others. To 

examine the possible predictive effectiveness of segmentation bases a longitudinal 

experimental design is recommended. Such a study would test if segments formed on one 

base alone (e.g., demographics) are more predictive of future behaviour than segments 

drawn based on all four segmentation bases. 

Although the application of segmentation is recommended, and evidence indicating that 

different segments respond to the same program differently (Dietrich, Rundle-Thiele, et 

al., 2015; Dietrich, Rundle‐Thiele, et al., 2015), there is lack of evidence to determine if 

application of segmentation improves program effectiveness. A field experiment is 

recommended to investigate if a segmentation driven program that offers different options 

to different segments based on their wants and needs is more effective than a program 

where the entire target audience is treated the same way. 

Conclusions 
 

This study aimed to further examine the feasibility of market segmentation within the 

context of improving the eating habits of young adult university students. The results 

revealed two distinct segments within a healthful eating context that were defined by 

MOA framework constructs. Respondents within these segments had significantly 

different eating behaviours, motivations to eat healthily, abilities, and opportunities to 

purchase and make healthy foods, as well as different demographic profiles. The 

generalisability of the study is limited, and a broader study is recommended in order to 

extend understanding. Future research is required to examine if the identified segments 

respond to a social marketing interventions differently. This study provides evidence of 

the usefulness and feasibility of theoretically informed segmentation in social marketing 

aiming to change eating behaviour of young adults, an essential focus considering the 

growing frequency and consequence of overweight and obesity among young adults. 
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Abstract 
 

The aim of this study is to test whether theory-driven segments for healthful eating can 

be replicated in different young adult samples. Specifically, this study expands on a 

previously published study where the motivation, opportunity and ability (MOA) 

framework was used to derive segments and the proficiency of the framework to explain 

eating behaviour was demonstrated. Data was collected online and in person using a paper 

survey in two military bases to ensure a mix of Australian Defence Force (ADF) trainee 

types. The ability of the MOA framework to explain eating behaviour was confirmed in 

the ADF trainee sample and two-step cluster analysis produced a similar segment 

structure to the original study with education, opportunity and motivation to eat healthily 

being the most important variables in segment formation. This study contributes to the 

literature in two ways. First, it aims to conduct a cross-sample validation of healthful 

eating segments among ADF trainees. Second, it aims to establish how the segmentation 

process can be used to understand how each segment can be engaged to participate in a 

healthful eating program. 

Keywords: Behaviour change, Segmentation, Eating behaviour, Young adults, 

Replication, Validation 
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Introduction 
 

The frequency of overweight and obesity has been rapidly increasing worldwide along 

with dietary-related non-communicable diseases due to the consumption of energy-dense, 

nutrient poor diets, and sedentary lifestyles (Ng et al., 2014; Taylor, 2016). Australia is 

no exception with growing obesity levels affecting the health of individuals and 

communities (Sturgiss, van Weel, Ball, Jansen, & Douglas, 2017). Young adults are 

especially at risk with a rapid weight gain observed in their lifetime during the early 

twenties to mid-thirties (Flegal, Kruszon-Moran, Carroll, Fryar, & Ogden, 2016; Zheng 

et al., 2017). Population trends indicate that gradual weight gain during early adulthood 

leads to obesity (McTigue, Garrett, & Popkin, 2002) with the most obese individuals 

becoming so prior to reaching the age of 35 (Sheehan, DuBrava, DeChello, & Fang, 

2003). Among overweight 25-year-old Australians a 4.2 and 3.6-year decrease in life 

expectancy was observed in men and women while for obese men and women the 

numbers were even higher (8.3 and 6.1 years respectively) (Lung, Jan, Tan, Killedar, & 

Hayes, 2019).  

High levels of both physical and cognitive performance can be required from Australian 

Defence Force (ADF) personnel at any point in time, and to reach these high levels of 

performance and to maintain health, it is essential to consume healthful diet (Carins, 

Rundle-Thiele, & Parkinson, 2017). Research shows that even though ADF personnel are 

considered to be physically fit due to requirements for higher physical activity than the 

general population, they display poor dietary habits, low in fruit and vegetables, and high 

in fat and sugar (Booth & Coad, 2001; Forbes-Ewan, Probert, Booth, & Coad, 2008; 

Kullen, Iredale, Prvan, & O’Connor, 2016; Skiller, Booth, Coad, & Forbes-Ewan, 2005). 

This leads to similar obesity levels when compared to the general Australian population 

(Australian Institute of Health and Welfare, 2010). In early career, a high body mass index 

(BMI) in ADF personnel can possibly impede military readiness, productivity, and 

workforce maintenance, which are essential for effective service provision. High BMI is 

a significant risk factor for injury in workplaces (Finkelstein, Chen, Prabhu, Trogdon, & 

Corso, 2007; Nabeel, Baker, McGrail Jr, & Flottemesch, 2007) and ADF recruits that 

possess a high BMI have been shown to be more prone to developing injuries during 

training when compared to those with BMI’s that are within normal levels (Peake et al., 

2012). 
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Young adults are entering a fundamental life-stage of transitioning to independence 

(Arnett, 2000). Many personal, social and environmental changes occur during this life-

stage such as moving away from home, entering tertiary education, moving in with 

partners or peers (Poobalan, Aucott, Precious, Crombie, & Smith, 2010) and entering the 

workforce (Mullen, Watson, Swift, & Black, 2007). These changes can be connected with 

unhealthy lifestyle behaviours, for instance consumption of a poor diet (Irazusta et al., 

2007; Li et al., 2012), sedentary lifestyles (Anderson et al., 2009; Keating, Guan, Piñero, 

& Bridges, 2005), and weight gain (Racette, Deusinger, Strube, Highstein, & Deusinger, 

2005). Therefore, it is essential to establish healthful eating habits among young and the 

transitioning life-stage presents a window of opportunity for improving the eating habits 

of young adults. Considering that 43% of permanent ADF personnel are under 30-years 

old, with the largest proportion of permanent ADF personnel being 25 to 29 (Department 

of Defence, 2015) and given entry to ADF usually occurs when young, establishing 

healthful eating habits in this young adult population is crucial.  

Healthful eating is beneficial and supports ADF personnel to perform in demanding jobs. 

The evidence shows that optimal nutrition contributes to both health and performance 

(Thomas, Erdman, & Burke, 2016). It is therefore surprising that only a handful of 

programs have aimed to improve the eating habits of ADF personnel (Carins et al., 2017; 

Kullen et al., 2016), which in time would improve health and performance, and combat 

overweight and obesity. These programs have applied a one size fits all approach, 

assuming that the entire target audience has similar wants and needs and require similar 

programs to encourage healthful eating (Lefebvre & Flora, 1988). Evidence from a recent 

study identified that a one size fits all approach failed to improve eating habits among 

young adults (Whatnall, Patterson, Chiu, Oldmeadow, & Hutchesson, 2019). Moreover, 

research shows that different segments react to programs differently (Dietrich, Rundle-

Thiele, et al., 2015; Dietrich, Rundle‐Thiele, Leo, & Connor, 2015). Taken together, the 

evidence base indicates that eating habits may be further improved through utilisation of 

segmentation delivering improvements over time benefitting the ADF and the health and 

wellbeing of ADF personnel who change their eating habits.  

Social marketing has been acknowledged as a credible behaviour change discipline and 

has been widely adopted to advance social change (Rundle-Thiele, Kubacki, Tkaczynski, 

& Parkinson, 2015). Social marketing has been applied to a variety of contexts including 

(but not limited to) physical activity (Fujihira, Kubacki, Ronto, Pang, & Rundle-Thiele, 
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2015), active school travel (Pang, Rundle-Thiele, & Kubacki, 2017), alcohol education 

(Dietrich, Rundle-Thiele, et al., 2015) and lifestyle related health issues (Kamada et al., 

2013). Social marketing has also been successfully used to change eating behaviours 

(Carins & Rundle-Thiele, 2014b; Gordon, McDermott, Stead, & Angus, 2006). However, 

the literature indicates that most social marketing interventions that encourage healthful 

eating have been directed towards children and adolescents, with only a few programs 

targeting adults (Carins & Rundle-Thiele, 2014a). In addition, segmentation use in social 

marketing, especially in improving the health of young adults is limited, and theory use 

within segmentation remains infrequent (Doner Lotenberg, Schechter, & Strand, 2011). 

Studies have mainly employed theories that focus on how individuals think (Luca & 

Suggs, 2013; Truong, 2014; Truong & Dang, 2017); thus failing to apply the wider socio-

ecological perspective that captures the complexity surrounding eating behaviours among 

young adults (Storr, Carins, & Rundle-Thiele, 2019). 

Recent research aimed to extend research focus beyond individuals targeted for change 

and applied the motivation, opportunity and ability (MOA) framework to understand 

whether healthful eating segments are evident in a young adult population. Findings from 

that study revealed that the MOA framework was able to produce segments within a 

healthful eating context among young adults (details of the study are reported in (Kitunen, 

Rundle-Thiele, & Carins, 2019). Although a few studies have used segmentation in social 

marketing aiming to encourage healthful eating as it relates to targeting overweight and 

obesity (Chrysochou, Askegaard, Grunert, & Kristensen, 2010; Kazbare, van Trijp, & 

Eskildsen, 2010; Van Loo, Hoefkens, & Verbeke, 2017), a cross-sample validation of 

segments across different populations remains to be demonstrated. By replicating the 

Kitunen et al. (2019) study in an ADF trainee sample, cross-sample differences and 

validity of the segment solution can be tested.    

Taken together, delivery of healthful eating programs targeted to group differences and 

accommodating a broader theory-based socio-ecological viewpoint, is needed to more 

effectively engage with a cross section of young adults. Responding to the Rundle-Thiele 

et al. (2019) call for replication, this study examines whether theory and segments can be 

replicated across settings. Therefore, the aims of the current study are to empirically test 

if the MOA framework explains healthful eating in an ADF trainee population;  identify 

if a segment solution similar to the previous study can be validated in the ADF trainee 
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population; and, determine how to tailor strategies to each segment with a healthful eating 

program. 

Segmentation 
 

Segmentation is an approach used in both commercial and social marketing to determine 

if population subsets that share common characteristics exist (Dibb, 2017). Utilising 

segmentation method, social marketers can identify individuals or groups most in need 

(Donovan & Henley, 2010), or most willing or able to change their behaviour (Doner 

Lotenberg et al., 2011), and thus add significant value to their programs (French & 

Gordon, 2015). The underlying presumption of segmentation studies is that populations 

are different from one another, displaying different individual characteristics, 

motivations, attitudes, places lived, lifestyles and behaviours (Moss, Kirby, & Donodeo, 

2009). Understanding segment differences allows social marketers to design programs 

more effectively to cater to group differences (Kubacki et al., 2017). Despite the benefits 

that the approach offers, segmentation use in social marketing remains limited and only 

a few studies have used segmentation (Dietrich, Rundle‐Thiele, et al., 2015; Ibrahim, 

Knox, Rundle-Thiele, & Arli, 2018; Rundle-Thiele et al., 2015; Schuster, Kubacki, & 

Rundle-Thiele, 2015). These studies show that clear segments exist within different social 

contexts and that when evaluated at a group level, segments respond to social marketing 

programs differently (Dietrich, Rundle-Thiele, et al., 2015; Dietrich, Rundle‐Thiele, et 

al., 2015). 

Application of segmentation in social marketing to encourage healthful eating has been 

limited but found to be successful (Chrysochou et al., 2010; Kazbare et al., 2010; Van 

Loo et al., 2017). Utilisation of different segmentation models revealed differences in 

attitudes towards healthful eating among 13-15-year-old adolescents (Kazbare et al., 

2010). Three adult segments were identified with demographics and psychographics 

based on their attitudes towards healthful eating. The attitudinal beliefs of the three 

segments provided insights for targeting social marketing healthful eating programs 

(Chrysochou et al., 2010). Psychographic variables were investigated, and four segments 

were identified in one sample from four European Union countries (UK, Germany, 

Belgium and the Netherlands) based on involvement to eat sustainably and healthily (Van 

Loo et al., 2017). Each of these studies highlight the importance of a segmented approach 

in social marketing to encourage healthful eating. Taken together, examination of healthy 
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eating segmentation studies indicates studies are not theoretically driven and validation 

across samples is not reported.  

The limited examination and utilisation of segmentation, particularly as it relates to 

improving the health of young adults, highlights the need for additional research in this 

field. Research has found that the segmentation process could be optimised by the 

inclusion of behavioural theory that may contribute in the recognition of factors that 

impact behaviour change in different segments (Doner Lotenberg et al., 2011). 

Furthermore, people of different regions may have different eating habits given support 

for healthful eating varies socio-economically (Storr et al., 2019). However, to make 

cross-sample segmentation studies achievable, cross-sample validity is required 

(Brengman, Geuens, Weijters, Smith, & Swinyard, 2005). Theory-driven young adult 

healthful eating segments were discovered in previous research (Kitunen et al., 2019) and 

replicating the study in ADF trainees enables the testing of cross-sample validity of 

theory-driven segments. Importance of replication research to validate the previous 

results is discussed next. 

Replication Research 

Duvendack et al. (2017, p. 47) characterised replication as a “study whose main purpose 

is to determine the validity of one or more empirical results from a previously published 

study”. Replication research can be used as a tool to reinforce the credibility of results 

and strengthen the evidence of programs. To accomplish this, a replication research plan 

is required to be open to support the original results and reveal possible problems (Brown 

& Wood, 2018). Previously, Brengman et al. (2005) attempted to replicate the study of 

Smith and Swinyard (2001) to test cross-cultural differences in the structure and meaning 

of the Internet shopper lifestyle scale. The findings showed the same basic structure and 

meaning across cultures and led to the same segment solution in both samples (Brengman 

et al., 2005; Smith & Swinyard, 2001).  

Kitunen et al. (2019), investigated the proficiency of the MOA framework to produce 

segments, using five measures across three segmentation bases (demographic – 

education, psychographic – motivation, ability and perceived opportunity and eating 

behaviour) in a young adult population sourced from South East Queensland Universities. 

The aim of that study was to examine which segmentation bases have previously been 

used by social marketers to derive segments, to identify theories that have previously been 
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used to inform segment solutions, and then extend the research focus beyond individuals 

targeted for change, by applying the MOA framework to understand if segments were 

evident in one young adult (university students) population. Building on the findings of 

that study, the current study aims to replicate that study among ADF trainees. This study 

assesses if the segment solution could be validated within a second young adult sample 

drawing on identical theoretical constructs and measures focussed on understanding 

healthful eating. To achieve the aims of this study, data from an ADF trainee population 

was collected using the same survey items, theory constructs (demographic – education, 

psychographic – motivation, ability and perceived opportunity and eating behaviour) and 

analysed using the same procedures. 

Methods 
 

Participants and Procedures 

 

Two trainee avenues were sampled to maximise sample heterogeneity. The online survey 

was distributed via broadcast email to reach Australian Defence Force Academy (ADFA), 

Canberra officer cadets. In addition, a paper version of the same survey was used to 

collect additional data face-to-face in an army recruit training centre (Kapooka) due to 

limited computer access, prior to participants attending a physical activity class. After 

data collection and cleaning, a sample of 492 participants was obtained. This study was 

part of a collaborative research project between the University and a Government research 

organisation; ethical approval for the study was obtained through the Human Research 

Ethics Committees of both organisations (approval code to be inserted after double blind 

peer review). Analysis indicates the two trainee samples are different. Significant 

differences in gender, age and BMI between the two samples were observed ensuring 

heterogeneity was maximised. Table 13 summarises the demographic profile of the 

participants. 
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Table 13. Demographic Profile 

ADFA (officer 
cadets) 
(n=195) 

Kapooka (army 
recruits) 
(n=297) 

p 

Gender Frequency (%) Frequency (%) .002 
Male 129 (66.2) 235 (79.1) 
Female 63 (32.3) 61 (20.5) 
Missing/not stated 3 (1.5) 1 (0.3) 
Age .000 

18-24 186 (95.4) 209 (70.4) 
25-29 7 (3.6) 56 18.9) 
30-34 1 (0.5) 17 (5.7) 
>35 1 (0.5) 15 (5.1) 
Education .053 
High School 169 (86.7) 230 (77.4) 
Graduate Certificate 8 (4.1) 8 (2.7) 
Diploma 4 (2.1) 15 (5.1) 
Advanced Diploma 0 (0.0) 1 (0.3) 
Bachelor’s degree 11 (5.6) 23 (7.7) 
Postgraduate Degree 0 (0.0) 6 (2.0) 
Other/Missing 3 (1.5) 14 (4.7) 
BMI .015 
<18.5 (less than normal) 2 (1.0) 3 (1.0) 
18.5 – 24.9 (normal) 142 (72.8) 178 (59.9) 
>24.9 (above normal) 51 (26.2) 98 (33.0) 
Missing 0 (0.0) 18 (6.1) 

* Significant at the 0.05 level or less

Measures 

Psychographic variables informed by the MOA framework were collected and used to 

segment the sample with two-step cluster analysis along with a demographic measure 

(education) and behavioural measure (eating behaviour) to repeat the segmentation 

analysis conducted in Kitunen et al. (2019). Motivation, opportunity, and ability were 

measured using three items per construct (for example, one item for motivation was: I eat 

what I eat...because it is healthy; 1=never; 7=always, one item for opportunity was: I eat 

what I eat…because there are lots of different fruit and vegetables available; 1=never; 

7=always, and one item for ability was: I eat what I eat…because I have the skills to shop 

for my own food; 1=never; 7=always). Eight items capturing eating behaviour (for 

example, one item was: thinking about your average day, please select the frequency you 

eat 3 meals; 0=never; 3=always) were sourced from Turconi et al. (2003), and used to 

calculate a Turconi eating behaviour score for each participant. The reliability and validity 
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of the MOA constructs displayed high internal consistency exceeding the recommended 

Cronbach’s alpha levels (motivation α=0.73, opportunity α=0.77 and ability α=0.77). 

Structural equation modelling (SEM) was conducted with AMOS Graphics version 24 to 

investigate the measurement and structural models to understand if the MOA framework 

could be used to explain healthful eating behaviour in the ADF trainee sample. Model fit 

indices revealed an acceptable model fit; 0.959 (GFI), 0.924 (AGFI), 0.938 (TLI), 0.959 

(CFI) and 0.072 (RMSEA) (Hu & Bentler, 1999; Steiger, 2007). 

Data Analysis 

Two-step cluster analysis was used with IBM SPSS version 25 to identify homogenous 

healthful eating subgroups in the ADF trainee population. Two-step cluster analysis was 

used in the original study and in order to validate the results by replicating the analysis, 

the same segmentation analysis technique needs to be used. Repeating the Kitunen et al. 

(2019) study the analysis was conducted with the five segmentation variables, all with 

low to zero correlations, and recommended respondent to measure ratio guidelines 

(Dolnicar, Grün, & Leisch, 2016).  

The analysis generated a sample (n=492) with a silhouette measure of cohesion and 

separation of 0.2. A silhouette measure of cohesion and separation of more than 0.0 is 

required for the between-cluster and within-cluster distances to be valid (Norušis, 2012). 

The segment solution was validated in a split sample to guarantee the consistency of the 

segment formation in a half-sized sample. A three-segment solution with five 

segmentation variables was produced followed by the assessment of individual variable 

predictor importance scores (from 0=least important to 1=most important). The most 

important variable defining the segments was education (1.00), followed by opportunity 

(0.51), motivation (0.50), ability (0.43) and the Turconi eating behaviour score (0.13) as 

the least important variable. Chi-square tests and one-way ANOVA tests were used on 

categorical and continuous variables to investigate segment differences. 

Results 

The results generated three segments (see Table 14). The first segment (Breakfast 

skippers) was the smallest segment and consisted of 18.9% of respondents, most of whom 

were bachelor's degree level educated (37.4%). The findings indicated that half of this 

segment (50.5%) were aged between 18 to 24 years. The respondents in this segment 
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were relatively motivated to eat healthily (M=4.7, SD=1.4) and possessed moderate 

perceptions of their ability (M=4.3, SD=1.8) and opportunity (M=4.1, SD=1.6) to eat 

healthily. In addition to feeling motivated and perceiving the ability and opportunity to 

eat healthily, this segment had an average Turconi eating behaviour score (13.9) for 

healthful eating when compared to the other two segments.  

The second segment (Weight conscious) was the largest segment (42.9%) and consisted 

completely of high school educated (100%) respondents who were mainly 18-24 years 

old (82.5%). The respondents in this segment held the strongest motivation to eat healthily 

(M=5.4, SD=0.9), along with strongest belief in their ability (M=4.9, SD=1.3) and 

opportunity (M=4.8, SD=1.2) to eat healthily. In accordance with the MOA framework, 

which states that presence of these three factors facilitates behaviour, this segment also 

had the highest Turconi eating behaviour score (14.5).  

The third segment (Uninterested) comprised of 18-24-year-old (92.6%) high school 

educated (100%) respondents. The respondents in this segment reported the lowest 

motivation to eat healthily (M=3.6, SD=1.1) and had lowest perceptions of their ability 

(M=2.9, SD=1.0) and opportunity (M=2.8, SD=0.9) to eat healthily. As expected, this 

segment also had the lowest Turconi eating behaviour score (10.4) for healthful eating 

when compared to the other segments.  
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Table 14. Three Segment Solution 
 

Total 
100% 
n=492 

Breakfast 
skippers 18.9% 
n=93 

Weight 
conscious 
42.9% n=211 

Uninterested 
38.2% n=188 

p 

Age     .000 
20-24  50.5 82.5 92.6  
25-29  25.8 13.3 5.9  
30-35  23.7 4.2 1.6  
Education* 

    
.000 

High School 
 

0% 100% 100% 
 

Graduate Certificate 
 

17.2% 0% 0% 
 

Diploma 
 

20.4% 0% 0% 
 

Advanced Diploma 
 

1.1% 0% 0% 
 

Bachelor’s degree 
 

36.6% 0% 0% 
 

Postgraduate Degree 
 

6.5% 0% 0% 
 

Opportunity* 
 

4.1 (1.6) 4.8 (1.2) 2.8 (0.9) .000 
I eat what I eat      
because there are lots of different 
fruit and vegetables available* 

 
4.3 (1.9) 5.0 (1.5) 3.0 (1.3) .000 

because there are many shops 
selling fruit and vegetables 
nearby* 

 
3.5 (2.0) 4.4 (1.8) 2.6 (1.2) .000 

because fruit and vegetables are 
easy to buy* 

 
4.4 (1.8) 5.0 (1.4) 2.9 (1.3) .000 

Motivation 
 

4.7 (1.4) 5.4 (0.9) 3.6 (1.1) .000 
to maintain a balanced diet* 

 
5.0 (1.9) 5.8 (1.2) 3.7 (1.6) .000 

because it is healthy* 
 

5.2 (1.5) 5.9 (0.9) 4.3 (1.2) .000 
because I watch my weight*   4.0 (1.8) 4.6 (1.7) 3.0 (1.5) .000 
Ability 

 
4.3 (1.8) 4.9 (1.3) 2.9 (1.0) .000 

because I have the skills to shop for my 
own food* 

4.8 (2.2) 5.2 (1.8) 3.5 (1.7) .000 

because I can make many different things* 4.0 (2.0) 4.7 (1.7) 2.8 (1.4) .000 
because I can cook many different things* 4.2 (2.0) 4.7 (1.6) 2.5 (1.3) .000 
Eating behaviour score 13.9 (5.4) 14.5 (6.2) 10.4 (4.8) .000 
You eat breakfast* 

 
1.9 (1.2) 1.9 (1.2) 1.2 (1.1) .000 

You eat at least 2 portions (200g) 
of fruit 

 
1.5 (0.8) 1.5 (0.9) 1.4 (0.8) .744 

You eat at least (200g) of 
vegetables* 

 
1.7 (0.9) 1.7 (1.0) 1.2 (0.9) .000 

You eat a cake or a dessert at 
meals* 

 
1.6 (0.9) 1.8 (0.8) 1.3 (0.8) .000 

You drink wine or beer at meals* 
 

2.0 (1.0) 2.0 (1.1) 1.3 (1.1) .000 
You eat 3 meals* 

 
1.9 (1.1) 1.9 (1.2) 1.2 (1.1) .000 

You drink at least one glass of 
milk or you eat at least one cup of 
yoghurt 

 
1.5 (1.0) 1.6 (1.0) 1.5 (1.0) .677 

You drink at least 1-1.5L of 
water* 

 
1.9 (1.1) 2.1 (1.2) 1.2 (1.1) .000 

* Significant at the 0.05 level or less     
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Statistics were examined to compare the two studies. An overview of the two studies is 

provided in Table 15. 

Table 15. Overview of Two Segmentation Studies 

Key segmentation Statistic University young adult 
sample (Kitunen et al., 
2019) 

ADF trainee 
sample 

Healthy eating variance 
explained by MOA 

38.3% 16.4% 

Segment sample size 327 492 
Silhouette Measure of 
Cohesion and Separation 

0.1 0.2 

Number of segments 2 3 
Education 1.0 1.0 
Motivation 0.04 0.50 
Turconi eating behaviour 
score 

0.03 0.13 

Ability  0.02 0.43 
Opportunity 0.02 0.51 

The MOA framework explained 38.3% of the variation in healthful eating among the 

University young adult sample and 16.4% among the ADF trainee sample. Cohesion and 

importance scores were stronger for the ADF trainee sample when compared to the 

University young adult sample. The relative importance of constructs in the cluster 

formation varied between young adult samples; opportunity, motivation and ability 

exerted a stronger influence on cluster formation in the ADF trainee sample when 

compared to the University sample.  An additional segment was identified in the ADF 

trainee sample 

Discussion 

This study aimed to determine if theoretically derived segments could be validated in a 

second young adult sample to identify groups. A replication study was undertaken using 

the same constructs, items and analytical procedures. In addition, this study aimed to 

establish how segmentation could be used to understand how each segment may be 

engaged to participate in a healthful eating program. 

This study indicated the replicability and ability of the MOA framework to explain eating 

behaviour in two young adult samples. This study further confirmed the usefulness of 

applying behavioural theory within segment formation. Particularly, by employing the 
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MOA framework, this study provides empirical evidence illustrating the value of using 

behavioural theories to draw segments and utilising the same theory to cross-validate the 

constructs in a comparable sample. Specifically, the study indicates the usefulness of the 

MOA framework in identifying distinct segments with similar structure in two 

comparable young adult samples. This study provides empirical evidence supported by 

previous research (Ibrahim et al., 2018; Schuster et al., 2015) endorsing the value of using 

behavioural theories to segment target populations (Doner Lotenberg et al., 2011), with 

all of the three MOA framework constructs contributing to segment formation. Given that 

behaviour change is more likely when more of the social benchmarks are used (Carins & 

Rundle-Thiele, 2014a; Xia, Deshpande, & Bonates, 2016), this paper delivers clear 

guidance demonstrating how behavioural theory can be included within segmentation to 

inform program planning and therefore increase the likelihood of behavioural change. 

Given that interventions that clearly link theory constructs to at least one intervention 

component deliver positive outcomes (see Willmott et al., 2019 p. 14), healthful eating 

can be increased through enhanced environmental support (opportunity), improved skills 

(ability) and motivation.  

Despite the current study producing a different number of segments (increasing the 

number of segments from two to three) similarities can be identified across the two 

studies. This is supported by McAndrew et al. (2019) who applied quantitative methods 

to compare different datasets on the same segmentation model and found minimal 

differences between the defining criteria used as bases of segmentation. The segments 

discovered in Kitunen et al. (2019) were named breakfast skippers and weight conscious. 

When compared to the current segments the profile of breakfast skippers is comparable 

in both samples. The differences in mean scores on opportunity and ability are mainly not 

more than 0.1 between the two segments, and the largest mean difference in motivational 

items was 0.3. The main difference between these segments were education, breakfast 

skippers being high school educated (100%) in the previous study and bachelor’s degree 

level educated (37.4%) in the current study. Similar patterns can be observed in weight 

conscious with both mean scores for opportunity and ability being separated by 0.2 points 

at the most. Mean scores for motivation had slightly more variation with 0.6 points being 

the largest difference between the segments. Similarly, to breakfast skippers, weight 

conscious in the current study are high school level educated (100%). This finding 

provides insights on comparability of segments across samples however, more research 
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needs to be conducted to examine if both the number and characteristics of the segments 

can indeed be validated across young adult samples.   

Program Planning Implications 
 

The study provides insights that can be utilised to change ADF trainees’ eating behaviour. 

The ADF trainee population revealed three distinct segments (Breakfast skippers, Weight 

conscious and Uninterested), each with individual beliefs regarding what motivates them 

to eat more healthily, the different opportunities they have to eat healthily and their ability 

to make healthy foods for themselves. This study provides useful insights for social 

marketers working on encouraging healthful eating habits of ADF trainees. Different 

social marketing programs could be developed, targeting the three identified segments 

(see Table 16). 
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Table 16. Segment Specific Strategies 

Segments Characteristics Individual strategies Environmental support 

Breakfast 

skippers 

Motivated 

Healthyish 

Relatively 

skilful 

Nutrition education on 

how to choose the most 

nutrient rich foods. 

Communication on how 

vitamins and minerals in 

fruit and vegetables 

contribute to health and 

performance 

Choice architecture to make 

fruit & vegetables more 

prominent 

Weight 

conscious 

Highly 

motivated 

Most skilful 

Fruit & 

vegetables 

Competition, e.g., a group 

healthful eating challenge  

Choice architecture to support 

fruit and vegetable 

consumption. 

Uninterested Least motivated 

Least skilful 

Low on fruit and 

vegetables 

Incentives 

Promotions 

Daily meal plans featuring 

fruit & vegetables  

Cooking classes 

Performance coaching 

featuring dietician, 

physical trainer in small 

settings 

Choice architecture to make 

fruit and vegetables more 

prominent and increase water 

intake (e.g., increase water 

supply making it readily 

available). 

 

Data collection was executed with a survey revealing the three segments and the different 

characteristics of the segments. Based on the different characteristics of the three 

segments social marketing programs tailored to the needs and wants of each segment 

could be developed. Both individual and environmental approaches are supported by the 

literature. Given Munt et al. (2017) revealed that the responsibility to eat healthily has 

mainly been placed on individuals therefore interventions on an interpersonal and 

intrapersonal scale must be maximised with main areas to focus being peer influence and 

perceived social norms, skills and knowledge to encourage nutritionally superior food 

choices, self-regulatory skills, and the utilisation of relevant incentives to encourage 

healthful eating. Similarly to these findings, Levine et al. (2002) found that the most 
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effective strategies to encourage healthful eating were cooking demonstrations, health 

fairs where nutrition guidance was provided, and individual performances with a nutrition 

focus. 

In addition to individual approaches environmental support for healthful eating could be 

used to optimise social marketing programs. Programs encouraging healthy food choices 

targeted at the automatic system changing behaviour which do not require cognitive 

capacity such as choice architecture programs have been found effective (Bucher et al., 

2016). This is supported by Carins et al. (2017) who used choice architecture in changing 

the food environment, where more of the healthier food options were made available, 

resulting in paying customers opting for the healthy food options over the not so healthy 

ones. 

Limitations and Future Research 

 

This study has some limitations. First, the study used self-reported measures of behaviour. 

Self-reported measures are the most widely used methods in social sciences (Sallis & 

Saelens, 2000) however, self-report suffers from social desirability bias and possible 

incorrectness of data resulting from selective memory bias (Warnecke et al., 1997). Future 

research could verify self-report data by utilising mechanical observations to measure 

actual eating behaviour (Bogomolova, 2017). Preferably, individual self-reports would 

be linked to observations. 

Furthermore, the study employed a convenience cross-sectional sample representing 

young adult ADF trainees spread over two states of Australia. Therefore, any 

generalisations beyond this sample and the two bases are difficult. Future studies should 

reach beyond this sample and collect data from young adults in the ADF across the 

country to establish segments that are representative of young adults in ADF. In addition, 

data could be collected across Australia and from people living in rural areas with the aim 

of validating segments that can be reliably implemented in an Australian young adult 

population. 

The segment specific strategies for social marketing programs were drawn from the 

existing literature without consulting the ADF trainees about their wants and needs 

regarding healthful eating programs. Future research should utilise co-design method to 

empower ADF trainees to incorporate their unique experiences into the program design 
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process and contribute innovative ideas (Dietrich, Trischler, Schuster, & Rundle-Thiele, 

2017; Ind & Coates, 2013). Co-design method has been successfully used across many 

contexts and include reduced risk of new program failure, improved quality and value of 

the program and faster development times (Ind & Coates, 3013; Steen, Manschot, & De 

Koning, 2011; Trischler, Pervan, Kelly, & Scott, 2017). These findings are supported by 

Durl et al. (2017) who utilised co-design method in alcohol education program design 

process and found that potential end-users should be actively involved in the design 

process rather than merely relying on expert knowledge. 

Future research employing a longitudinal research method to examine the long-term 

effects of healthful eating is recommended to examine the predictive ability of MOA. 

Even though MOA was successfully applied in a social marketing healthful eating study 

(Kitunen et al., 2019) and constructs were cross-validated in the current study, the need 

to examine causality remains to determine if MOA does predict future eating behaviour.  

In order to replicate the previous study, the same segmentation variables were used to 

establish the number and characteristics of the segments. The MOA framework was able 

to explain eating behaviour in the current study and similar to the previous study, 

education was the most important variable to distinguish segment differences. While the 

segment structure is similar to the previous study, the number of segments increased from 

two to three suggesting that future research should be undertaken until full validity is 

assured. 

Conclusion 

The current study was an empirical replication study that aimed to investigate, to what 

extent similar theory-driven healthful eating segments could be identified across two 

young adult populations. The results showed that the MOA framework can be used to 

deliver theoretically informed segments, which can assist social marketers to move 

beyond one size fits all healthful eating programs. The current study produced three 

distinct segments within a healthful eating context that were defined by the MOA 

framework constructs. The segment structure exhibited some similarities, with education 

being the most important variable in differentiating the segments from one another. 

However, clear differences were evident with the number of the segments increasing from 

two to three. Respondents within these segments had significantly different eating 

behaviours, motivations to eat healthily, abilities and opportunities to buy and make 
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healthful foods, and different demographic profiles. A generalizable segmentation 

structure that can be reliably applied across different young adult’s samples is not yet 

apparent, and a wider study is suggested to identify a valid segmentation structure that 

can be reliably applied across the Australian young adult population. Until then, we 

recommend segmentation studies to be conducted for each young adult population 

targeted for change. This study offers evidence of the usefulness of theory-driven 

segments in social marketing, aiming to change young adults’ eating behaviour, a crucial 

focus given the growing frequency of overweight and obesity among young adults. 
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6 Chapter VI: Discussion and Conclusion 
 

6.1 Introduction 
 

This thesis tested the replicability of theory-driven segments for healthful eating in two 

young adult samples. The studies directed efforts towards understanding the previously 

used segmentation bases and how (if at all) theory has been applied in social marketing 

healthful eating studies. In addition, this thesis empirically tested the MOA (Rothschild, 

1999) framework in two young adult healthful eating contexts. More specifically, the 

purpose of this research was to test if theory-driven healthful eating segments emerged 

from these samples and to understand how each segment can be engaged to participate in 

a healthful eating program.  

The segmentation analytical process groups a heterogeneous population into somewhat 

homogenous segments and treats every segment separately based on the characteristics 

and behaviours of the segments identified (Moss et al., 2009). Research shows that social 

marketing is more effective when more benchmarks are used (Carins & Rundle-Thiele, 

2014a), however, segmentation is one of the least applied benchmarks (Kubacki, Rundle-

Thiele, et al., 2017). Research has shown that a better outcome might be produced when 

a program includes different strategies tailored to each segment, offering solutions that 

are aligned with segment needs and wants (Dietrich, Rundle-Thiele, et al., 2015). 

Even though the literature reviewed in this thesis included research from psychology and 

other behavioural fields, the main field for this research is social marketing. Social 

marketing research has indicated a limited use of theory (Pang et al., 2017; Truong & 

Dang, 2017), and when theory has been used, the research has mainly applied individual-

focused theories such as the Health Belief Model and the Theory of Planned Behaviour 

(Luca & Suggs, 2013). Furthermore, a recent review found that even when theory is 

mentioned very few studies report theory use in sufficient detail failing to provide 

evidence to support the relationship between theoretical constructs and the target 

behaviour or desired outcome (Willmott et al., 2019). 

In this final chapter, section 6.2 provides a brief summary of the research aims and an 

outline of the research design. In section 6.3, findings from each study and an overview 

of how the findings address each research question is given. Sections 6.4 and 6.5 present 

the theoretical and practical contributions and implications of this research. This is 
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followed by section 6.6 outlining the limitations of this research, and section 6.7 portrays 

paths for future research. Finally, the last section (section 6.8) provides an overall 

conclusion. 

6.2 Restating the Research Purpose and Design 

 

The core focus of social marketing is changing behaviours for the betterment of 

individuals and societies. The social marketing benchmark criteria ensures that a 

consumer focus drives every intervention (Andreasen, 1994). Audience segmentation is 

a key benchmark criteria offering an effective way to target messages to specific groups 

to create behaviour change (Albrecht, 1996). Even though segmentation offers the benefit 

of customised approaches, many social marketers do not report using segmentation. There 

are only a few social marketing studies that use segmentation (Dietrich, Rundle‐Thiele, 

et al., 2015; Ibrahim et al., 2018; Rundle-Thiele et al., 2015; Schuster et al., 2015). 

Limited use of segmentation in social marketing has been reported in recent reviews 

(Almestahiri et al., 2017; Almosa et al., 2017; Kubacki, Rundle-Thiele, et al., 2017). This 

is supported by Kim et al. (2019) who found that none of the studies aiming to reduce 

food waste utilised segmentation.  

Another benchmark criterion known to guide researchers and practitioners to accomplish 

more effective social marketing programs is theory. However, despite the proven benefits 

of applying theory (Lefebvre, 2000; National Social Marketing Centre, 2017), the use of 

theory to inform social marketing interventions, and more widely behaviour change, is 

low, and in rare cases where theory use has been reported, application is mainly weak 

(Pang et al., 2017; Willmott et al., 2019). Evidence shows that theory use is reported in 

less than half of intervention studies (Luca & Suggs, 2013; Pang et al., 2017). Pang et al. 

(2017) discovered that less than a third of active school travel interventions tested or 

applied theories. This is supported by Willmott et al. (2019), who found that 17 studies 

were classified as having weak theory application, five as moderate and two as strong in 

a weight management context. 

In addition, within segmentation in social marketing, theory is rarely applied, and in the 

few cases where theory has been applied, studies mainly use theories that focus on how 

individuals think (Luca & Suggs, 2013; Truong, 2014; Truong & Dang, 2017). Studies 

show that theoretically designed programs could deliver stronger results (Glanz & 

Bishop, 2010). Behavioural theories can also enhance the value of segmentation by 
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assisting to identify factors that impact individual’s behaviour for different segments 

(Doner Lotenberg et al., 2011). This proposition is in line with evidence showing that 

programs that promote the refusal of risky behaviours and the adoption of protective 

behaviours are more likely to be effective if they are theoretically informed (Gordon et 

al., 2006). 

Replication research can be utilised as a tool for reinforcing the credibility of results and 

strengthening the evidence that the results are essential to the programs (Duvendack et 

al., 2017). For this to happen, a replication research plan needs to be open to both 

supporting the original results and revealing possible problems (Brown & Wood, 2018). 

A previous attempt to replicate the study of Smith and Swinyard (2001) to test for cross-

cultural differences in the meaning and structure of the Internet shopper lifestyle scale 

revealed not only the same basic meaning and structure across cultures, the Internet 

shopper lifestyle scale also led to the same number of segments in both studies (Brengman 

et al., 2005). This indicates a potential for social marketers to enhance the application of 

segmentation by attempting to validate segmentation solutions across cultures and 

samples. 

Recapping the above, the social marketing literature indicates a need for more 

segmentation use, application of theory to derive segments, and expansion of research 

focus beyond theories that concentrate on how individuals think. Furthermore, replication 

should be applied to test the validity of segment solutions across samples. To address 

these gaps, three Research Questions were developed. The Research Questions are 

outlined below: 

 

Research Question 1: Do unique theory-driven consumer segments emerge in a 

young adult data sample? 

Research Question 2: Can a similar segment formation be validated in another 

young adult sample (an ADF trainee population)? 

Research Question 3: How can a program separately target identified 

segments? 
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Two studies were undertaken to answer these RQs (see Figure 6). Drawing from the 

literature review, Study 1 investigated the segmentation bases that social marketers have 

previously used, identified theories that have previously been used to inform segment 

solutions, and tested whether theory-informed, healthful eating segments were evident in 

a young adult population. Study 2 assessed if the theory-informed segment solution could 

be validated within a second young adult healthful eating sample using the same measures 

and drawing from the data consider how a healthful eating program could be tailored to 

meet the separate needs and wants of the identified segments. 

Figure 6. Research Overview 

A more detailed description of findings can be found within the respective chapters: 

Chapter IV – Study 1: Segmenting young adult university student's eating behaviour: a 

theory-informed approach; Chapter V – Study 2: Can MOA theory-informed segments 

be validated in the ADF? These findings will be synthesized to address each Research 

Question. 

Literature Review

Study 1: Identification of theory-driven healthful eating 
segments

Study 2: Empirical examination of replicability of theory-driven 
healthful eating segments
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6.3 Addressing the Research Questions 
 

6.3.1 Research Question 1 

 

The first research question (RQ1) asked: Do unique theory-driven consumer segments 

emerge in a young adult data sample? Study 1 was conducted to answer RQ1. The study 

collected data from young adult university students to test if theoretically derived 

healthful eating segments could be found within this population. Statistical analysis of 

theoretically derived healthful eating behaviour measures was conducted to investigate if 

the theoretical measures explained eating behaviour, followed by segmentation analysis 

where the ability of the theoretical measures combined with behavioural and demographic 

measures to derive segments was examined. Data analysis of the segmentation measures 

revealed that there were two distinct healthful eating segments in the young adult 

population with unique needs, wants and characteristics. Findings from the modelling of 

healthful eating behaviour indicate that three factors can statistically explain eating 

behaviour, namely, motivation, opportunity and ability. In summary, this study 

established that theoretical measures can explain healthful eating behaviour and those 

measures can be used in combination with demographic and behavioural measures to 

derive segments. 

6.3.2 Research Question 2 
 

The second research question (RQ2) asked: Can a similar segment formation be validated 

in another young adult sample (an ADF trainee population)? Study 2 was conducted to 

answer RQ2. This research aimed to assess if the theoretically derived segment solution 

found in Study 1 could be validated within a second young adult population, namely ADF 

trainee population, by replicating the segmentation analysis with the same measures and 

analytical procedures that were applied in Study 1. 

Data for Study 2 was collected from two young adult ADF populations (officer cadets 

from ADFA, and army recruits from Kapooka). The same survey items were used to 

collect data in order to enable exact replication of the modelling of the theory constructs 

and the segmentation analysis to determine if the theory driven segments from Study 1 

could be validated in the second young adult sample. Following the procedures of Study 

1, statistical analysis of segments involved two-step cluster analysis using the same five 

measures to segment the population that had been applied in Study 1. 
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Building on from the previous study (Study 1), in which theoretically derived healthful 

eating segments were identified, Study 2 served as replication, investigating the stability 

and validity of theory-driven healthful eating segments in a second comparable young 

adult sample. The model indicates that the same three measures (motivation, opportunity 

and ability) statistically explain healthful eating behaviour. Next, two-step cluster 

analysis was conducted to examine if a similar segment solution could be validated in the 

ADF sample. The findings revealed that a similar segment structure was identified with 

level of education being the most important variable differentiating the segments, 

however, the number of healthful eating segments increased from two to three. Two of 

the three segments revealed in Study 2 had very similar characteristics to the two 

segments found in Study 1 indicating that the attempt to replicate the segment solution 

partially worked. Furthermore, the validation of the segment solution in Study 2 across 

two samples (ADFA officer cadets and army recruits) revealed three segments in each 

sample with level of education being again the most important variable differentiating the 

segments. Given that the ADF population might deliver a broader sample when compared 

to the University student sample the three segment solution might be more accurately 

representing the young adult population in general. However, since the number of 

segments differs across the two studies, research is required to fully validate a 

theoretically derived segment solution that can confidently be applied across young adult 

samples. 

6.3.3 Research Question 3 

 

The third Research Question (RQ3) asked: How can a program separately target 

identified segments? Building on the findings from the segmentation analysis, this 

question aimed to examine the utility of profiling variables in combination with the 

differences in theoretical measures between the identified segments to identify 

implementation strategies for behaviour change. Three distinct segments were identified 

within the ADF trainee population with differing levels of motivation, opportunity and 

ability to eat healthily and healthful eating behaviour. The two largest segments 

(Breakfast skippers and Uninterested) belonged to the opposite ends of the healthful 

eating spectrum, and the third segment (Weight conscious) fell somewhere in between. 

The identification of these segments suggests that different strategies need to be designed 

for the trainees that better match the wants, needs and characteristics of each segment. 
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Little is known about how to change eating behaviour in military populations and the few 

programs that have been used applied a one size fits all approach (Carins et al., 2017). 

These approaches limit understanding of the differences between the segments and the 

factors that impact behaviour for different segments. Given that the core aim of social 

marketing is behaviour change, methods that utilise social marketing to its full extent by 

applying more of the benchmark criteria are needed. This research demonstrates how five 

social marketing benchmark criteria (consumer orientation, behaviour, theory, insight and 

segmentation) can be combined to provide deeper understanding in a healthful eating 

context. 

Findings from Study 1 and Study 2 identified that theoretically derived healthful eating 

segments exist in both young adult populations, each with unique beliefs about what 

motivates them (or does not motivate) to eat healthily, the varying opportunities they have 

to eat healthily and their ability to make healthy foods for themselves. This study provided 

useful insights for social marketers working on encouraging healthful eating habits of 

young adults. Environmental support for healthful eating would be used to optimise social 

marketing programs. Programs targeted at the automatic system modulating behaviour 

which do not require cognitive capacity such as choice architecture programs (Bucher et 

al., 2016) would encourage healthy food choices. This is supported by previous research 

where choice architecture was used in transforming the food environment, where 

healthier food options were readily available, resulting in paying customers choosing 

healthy options over others (Carins et al., 2017). 

6.4 Implications for Theory 
 

Theoretical contribution is key to any scientific research. It comprises of contributions on 

grounds of science that further knowledge and move the discipline forward (Corley & 

Gioia, 2011). The elements required for theoretical contributions are what (which factors 

to consider), when (context – set limits on a theory), how (indicate how the constructs are 

related) and why (broadening understanding beyond what people think) (Whetten, 1989). 

This section depicts the overarching contribution to theory made by this research project. 

Theory is a set of relationships between constructs that offer a framework to direct 

researchers and practitioners, and helps to understand a phenomenon. Theory depicts the 

aggregated knowledge of the mechanisms of action and moderators of change, and the a 

priori assumptions that can provide this understanding (Davis, Campbell, Hildon, Hobbs, 
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& Michie, 2015). The importance of theory has been broadly acknowledged across 

different disciplines within the social sciences (Brennan et al., 2014; David & Rundle-

Thiele, 2018; Lucas, 2003; Michie, Johnston, Francis, Hardeman, & Eccles, 2008; Pitariu 

& Ployhart, 2010). Theory is one of the eight social marketing benchmarks that can assist 

to deliver more effective social marketing programs (French & Blair-Stevens, 2006). 

However, research shows that application of theory is rare and Willmott et al. (2019) for 

example, discovered that studies typically reported 6 out of 23 theory application points 

and very few studies offer proof to support the relationship between theoretical constructs 

and the target behaviour. Furthermore, many studies fail to link theory with behaviour 

(Michie & Prestwich, 2010). The need for theory use in social marketing has been 

acknowledged for years (Gordon, Russell-Bennett, & Lefebvre, 2016; Luca & Suggs, 

2013; Prestwich et al., 2014; Truong, 2014; Truong & Dang, 2017), yet reported 

application remains weak. This thesis contributes to knowledge delivering a clear 

application of theory use in social marketing segmentation that includes replication to 

advance Social Marketing Theory Development Goals (Rundle-Thiele et al., 2019). 

Furthermore, this study partially followed the previously validated Theory Coding 

Scheme (TCS) (Michie & Prestwich, 2010). The study was based on the MOA framework 

only, revealing that the MOA framework explained eating behaviour. The results were 

discussed based on the MOA framework and different recommendations on how to target 

the theory-driven segments incorporating motivation, opportunity and ability were 

provided. This study has demonstrated the ability of theory to derive segments in a 

healthful eating context (see Figure 7 for segment personas). 
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Figure 7. Segment Personas 

 

 

 
 

This research moves beyond the individual, intentional-focused theories applied in social 

marketing. Review of the literature shows that theories such as the Theory of Planned 

Behaviour and the Health Belief Model dominate social marketing and other behaviour 

change approaches (Davis et al., 2015; Luca & Suggs, 2013; Truong, 2014; Willmott et 

al., 2019). A recent review in food waste reduction context revealed that studies applied 

Social Practice Theory, Social Influence Theory, Interactive Influence Model of Pro-

Environmental Behaviour, Theory of Intergroup Behaviour, Social Identity Theory and 

Theory of Planned Behaviour (Kim et al., 2019). Even though these theories have been 

empirically used to explain behaviours, due to the popularity of these theories, researchers 

Age
18 to 24 years

Highest Level of Education

Motivation

Opportunity

Ability

Uninterested

High school degree or equivale

Occasionally motivated to eat healthily and sometimes consume food because it is healthy

Rarely perceive to have the opportunity to eat healthily and mainly because there are no different 

fruit and vegetables available

Rarely feel able to eat healthily due to occasionally having the skills to buy their own food

Age
18 to 24 years

Highest Level of Education

Motivation

Opportunity

Ability

Weight conscious

High school degree or equivale

Generally, frequently motivated and usually consume food because it is healthy

Frequently perceive to have the opportunity to eat healthily because they feel like there are lots of 

fruit and vegetables available and because fruit and vegetables are easy to buy

On average, sometimes perceive to have the ability to eat healthily and frequently because they 

have the skills to shop for their own food

Age
18 to 24 years

Highest Level of Education

Motivation

Opportunity

Ability

Breakfast skippers

Bachelor’s degree (e.g. BA, BS)

On average, sometimes motivated to eat healthily and frequently because the food they eat is 

healthy

Generally, sometimes perceive they have the opportunity to eat healthily and mainly because they 

feel that fruit and vegetables are easy to buy

Sometimes feels able to eat healthily due to having the skills to shop for their own food
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might not consider other - possibly more suitable - theories and opt for the familiar ones 

instead (Rothman, 2009). Many of these theories focus research attention on the 

individual determinants of behaviour change and fail to acknowledge the behavioural 

influences that are external to the individual such as social and physical environments 

(Brennan, Previte, & Fry, 2016; Davis et al., 2015; Glanz & Bishop, 2010). An over 

reliance on dominant theories without questioning the underlying assumptions or direct 

empirical tests (Noar & Zimmerman, 2005) limits advancement in the field (Rothman, 

2004; Weinstein & Rothman, 2005). This research shifts theory focus from individual 

and intentional-focused to the broader environment-focused MOA framework, which 

does not assume rational decision processes are occurring. 

Another broader environment-focused theory, COM-B, was successfully utilised in a 

physical activity context revealing that motivation and behaviour were strongly predicted, 

with Capability and Motivation identified as key drivers of behaviour (Howlett, Schulz, 

Trivedi, Troop, & Chater, 2019). The MOA framework has previously been applied to 

investigate the interrelated effect of motivation, opportunity and ability on the 

behavioural outcomes among Australian adults in a weight management context 

(Willmott & Parkinson, 2017). The study found that 63% of the participants who reported 

adopting changes to their mindset or learning new habits, reported weight loss post 

program participation. The findings indicated an important relationship between new 

habits formed and changes adopted from participation in the weight management program 

and participants health and wellbeing outcomes including weight loss post program 

participation (Willmott & Parkinson, 2017). This suggests that environment-focused 

theory, specifically the MOA framework is suitable for improving understanding how 

eating behaviour can be changed. 

This research expands the focus to the application of theory within segmentation in social 

marketing. Within segmentation in social marketing, theory is rarely used, and even when 

theory has been used, studies mainly apply individual and intentional-focused theories 

(Luca & Suggs, 2013; Truong, 2014; Truong & Dang, 2017). This research applied the 

MOA framework to examine if motivation, opportunity and ability predict eating 

behaviour. A review of the literature indicates that theoretically designed programs might 

deliver stronger results (Glanz & Bishop, 2010). Behaviour theories help identify 

segments on the basis of differing influence of factors (Doner Lotenberg et al., 2011). 

This suggestion is consistent with evidence showing that programs promoting the refusal 
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of risky behaviours and the adoption of protective behaviours are more likely to be 

effective if they are theoretically informed (Gordon et al., 2006). This research applied 

the MOA (Rothschild, 1999) framework to identify segments, confirmed the reliability 

and validity of the constructs and discussed the results in relation to the MOA framework. 

Furthermore, recommendations were provided on how to target the theory-driven 

segments and tailor a program based on the unique needs of different segments. This 

research expands current literature by applying a behavioural theory that permits 

application of a broader socio-ecological perspective in the segmentation process to 

provide additional insights for improving the eating habits of young adults. 

Finally, this research expands the focus to testing across multiple samples to identify 

segments and validate segment numbers and theoretical relationships in two young adult 

healthful eating contexts. Studies show that segmentation is an important tool in social 

marketing to encourage healthful eating (Chrysochou et al., 2010; Kazbare et al., 2010; 

Van Loo et al., 2017) however, there is a lack of previous research reinforcing the 

credibility of the results through replication research in social marketing; which would 

strengthen the evidence that the results are fundamental to the programs. Cross-cultural 

scale and segment validation has been successful in commercial contexts (Brengman et 

al., 2005) indicating the potential for social marketers to improve the application of 

segmentation by attempting to validate the segment solutions across different samples. 

This thesis takes the first step towards understanding the replicability of theory-driven 

healthful eating segments by replicating the segmentation process in young adult 

contexts. 

6.5 Implications for Practice 

 

There are several practical implications that arise from this research. First, this research 

presents clear evidence for practitioners of the value of evaluating target audiences and 

segmenting the audience in order to reveal the unique characteristics of each segment to 

design more detailed behaviour change programs. As stated before, segmentation remains 

underutilised in social marketing (Almestahiri et al., 2017; Almosa et al., 2017; Kubacki, 

Rundle-Thiele, et al., 2017) and a one size fits all approach dominates, potentially leaving 

large parts of the target audience uninterested and dissatisfied, thus limiting program 

effectiveness (Snyder et al., 2004). 
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Second, this research provides a clear case demonstrating the ability to establish 

theoretically derived segments in two different samples utilising a theory that moves 

beyond individuals and includes the surrounding environment. The contribution of 

theoretically designed programs to the delivery of stronger results has been noted (Glanz 

& Bishop, 2010) and the inclusion of behavioural theories to enhance the value of 

segmentation stated (Doner Lotenberg et al., 2011). This is one of the few attempts to 

embed theory within segmentation in social marketing, and extends the usual approach, 

which has relied on theories that focus on how individuals think (Luca & Suggs, 2013; 

Truong, 2014; Truong & Dang, 2017). This study identifies the level of environmental 

support for healthful eating in addition to individual’s motivations and ability to eat 

healthily. 

Last, this research demonstrated that similar theory-driven segments can be found in two 

comparable samples. Audiences in different cities and regions with similar behaviours 

and characteristics might have more in common with each other than with other members 

of their local community. However, cross-sample segment validation studies are not 

common in social marketing. To make cross-sample segmentation studies achievable, 

cross-sample validity is required (Brengman et al., 2005), and this research demonstrates 

that it is achievable – noting that additional work is needed to arrive at a final number of 

segments that can be reliably used to design healthful eating interventions.  

6.6 Limitations 

 

Any contribution and conclusions drawn from research needs to be considered in light of 

limitations. The detailed limitations of the two studies conducted in this research have 

been specified in respective individual chapters (see Chapters IV and V). This section 

discusses the key limitations of the overall research project. 

First, this doctoral research used a convenience, cross-sectional sample from three 

different settings (university students from several South East Queensland universities in 

Study 1 and military trainees from two different sites, namely ADFA and Kapooka in 

Study 2). Therefore, the sample is limited to two metropolitan areas and one regional area 

in Australia, and to young adults in a transitional phase (undertaken education or training). 

Hence, any generalisations beyond the current sample are challenging. Future research 

should focus beyond the sample of this research and collect data from every state and 

from young adults living in rural areas, and those who may have already settled into 
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employment to ascertain whether the segments are fully representative of the Australian 

young adult population. 

Second, self-report questionnaires were used to collect data. In social research, self-report 

survey data is a widely used method mainly because self-report surveys are considered to 

be a cost-effective means of understanding how people think (Bauhoff, 2011). Reviews 

of the social marketing literature indicate that the majority of the studies in the field use 

self-report research methods (Carins & Rundle-Thiele, 2014a; Kubacki, Ronto, et al., 

2017; Pang et al., 2017). Despite the popularity of self-report research methods in social 

marketing, and the social sciences, there are limitations to the method that have been 

acknowledged in the literature, such as self-report response bias. Self-report response bias 

is the measurement inaccuracy due to the respondent’s imperfect recall of events or 

provision of misleading answers (social desirability bias) (Bauhoff, 2011). Respondents 

might underreport specific activities regarded to be socially undesirable (especially with 

sensitive topics, such as illegal substance use), or they may over report socially desirable 

ones, such as healthful eating (Krumpal, 2013). Together with calls for more innovative 

methods to measure behaviour (Dodd-McCue & Tartaglia, 2010), use of objective data is 

recommended in future research. In addition to the known limitations of self-report 

surveys in general, online survey samples can be biased due to the “skewness of 

characteristics of the internet population” (Evans & Mathur, 2005). Significant debate is 

apparent with some researchers questioning the ability of an online sample to be 

representative of the general population (Wilson & Laskey, 2003). The first sample was 

fully online and the second sample was partially online hence, the integral biases linked 

with online surveys have to be taken into account when considering the results of this 

doctoral research. Future research, delivering a probability based sample, would reduce 

biases present in the current study. 

Third, the current research was underpinned by three segmentation bases: demographic, 

psychographic and behavioural. It is recommended to collect a large enough sample size 

in order to include the geographic base, allowing all four segmentation bases to be 

analysed simultaneously. There has been no previous research seeking to understand 

whether some segmentation bases are more predictive of future behaviour than others. To 

examine the possible predictive effectiveness of segmentation bases a longitudinal 

experimental design is recommended. Such a study would test if segments formed on one 
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base alone (e.g. demographics) are more predictive of future behaviour than segments 

drawn based on all four segmentation bases. 

This research focused on healthful eating in general at a single point in time in two young 

adult samples. Healthful eating consists of several separate single behaviours (Carins & 

Rundle-Thiele, 2014a) and there are 16 guidelines to follow on a daily basis listed by the 

Australia Dietary Guidelines (National Health and Medical Research Council, 2013). 

Therefore, focusing on healthful eating in general presents a challenge given that it is 

such a broad behavioural concept. A narrower focus utilising a longitudinal research 

strategy to investigate the long-term effects of healthful eating (e.g. reduction of 

unhealthy food consumption, increase in breakfast and/or fruit and vegetable intake) at a 

later period is recommended.  

Given the cross-sectional research design the participants in both samples were only 

observed at one point of time limiting understanding to behaviour and not behavioural 

change which requires assessing data dynamically across repeated measurements (David 

& Rundle-Thiele, 2019; David, Rundle-Thiele, & Pallant, 2019). While cross-sectional 

studies can be repeated at different times to assess trends over time, caution is required if 

different participants are included at different time points due to the difficulty in assessing 

if changes in prevalence reflect a trend or merely just differences between different 

participants (Sedgwick, 2014). Longitudinal research design would allow the observation 

of participants at multiple time points, thereby enabling monitoring the trends in 

behaviour change over time. However, it is suggested that true change can only be 

measured with a minimum of three time points (Ployhart & Vandenberg, 2010). 

Therefore, future research should include longitudinal research design with three time 

points. 

While application of the social marketing benchmark criterion of segmentation is 

recommended in all social marketing studies, and this study demonstrated that similar 

segments can be formed and replicated in different samples, this study does not 

empirically test whether application of segmented solutions enhances effectiveness. A 

large-scale field experiment is recommended to examine whether a program that caters 

differentially to unique segment needs and wants can outperform a campaign that is 

designed and implemented broadly across an entire market. 
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6.7 Future Research 
 

Future research should use objective behavioural measures to overcome problems with 

self-reported bias. Self-reported bias includes both social approval (wish to receive 

positive response from others) and social desirability (the tendency individuals have to 

present themselves in line with their perceived norms) (Adams et al., 2005). For example 

in the eating behaviour context digital monitoring could deliver objective behavioural 

data overcoming the limitations linked with self-reported behavioural data. For example, 

in a military context where meals are frequently consumed in a mess cafeteria utilising 

automated smart devices for estimating and measuring food intake such as a buffet 

counter that indicates the calorie count per food item and weighs the plate upon paying 

for the meal would deliver a summary of the calorie count on the plate and this could be 

a feasible solution overcoming self-reported bias. 

It is broadly known from the literature that longitudinal research designs are required to 

investigate and measure change. Recent evidence has emerged demonstrating that 

behaviour and behaviour change are different both conceptually and operationally (David 

& Rundle-Thiele, 2019). Longitudinal methods allow the observation of individual 

change and are essential to understanding behaviour change. A longitudinal research 

strategy employing dynamic analytical methods (e.g. David et al., 2019) is recommended 

to investigate the long-term effects of segmented programs to increase healthful eating 

(for example, reduction of unhealthy food consumption, increase in breakfast and/or fruit 

and vegetable intake). Dynamic methods permit an understanding of who changes and 

why they change to emerge. Longitudinal research designs and dynamic evaluation 

methods would permit assessment of segments over time. 

The elements that can be used in segmentation analysis can be classified into four main 

bases, namely demographic, geographic, psychographic and behavioural (Beane & Ennis, 

1987). The underlying assumption of segmentation studies is that populations differ from 

one another displaying different individual characteristics, motivations, attitudes, 

lifestyles, places lived and behaviours (Moss et al., 2009). This thesis is underpinned by 

three segmentation bases: demographics, psychographics and behavioural. Future 

research should obtain a large enough sample size to include geographic base permitting 

all fours bases to be analysed simultaneously. There has been no previous research 

seeking to understand if some segmentation bases are more predictive of future behaviour 
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than others. Future research should conduct a longitudinal experimental design to 

examine the possible predictive effectiveness of segmentation bases to test if segments 

formed on one base alone are more predictive of future behaviour than segments formed 

based on all four bases. 

Social marketers aiming to change behaviour for the better can use segmentation to detect 

groups of individuals most in need (Donovan & Henley, 2010), or most willing or able to 

change their behaviour (Doner Lotenberg et al., 2011). What remains to be tested is if the 

effectiveness of social marketing efforts can be increased by applying segmentation in 

combination with other benchmarks (Andreasen, 2002; Kotler & Lee, 2008; Rundle-

Thiele et al., 2015). Even though application of segmentation is recommended and 

evidence shows that different segments respond to the same program differently 

(Dietrich, Rundle-Thiele, et al., 2015; Dietrich, Rundle‐Thiele, et al., 2015), there is lack 

of evidence to specify if application of segmentation improves program effectiveness. A 

field experiment is recommended to examine if a segmentation-driven program that 

provides different options for different segments based on their wants, needs and 

characteristics combined with other benchmarks is more effective than a one size fits all 

approach. 

6.8 Conclusion 
 

Individuals have different motivations for behaviour, possess different abilities, and are 

surrounded by different opportunities. Research should focus attention on identifying 

theories that extend research focus beyond individuals targeted for change and that inform 

segment solutions, given segmentation offers a way to better cater to the differences of 

each group. Theory-driven insights into healthful eating segments needs to be gained, 

which can then be used to inform strategic decision making delivering more effective 

behaviour change programs. This research has taken the first step towards the integration 

of ‘beyond-individual’ theory in segmentation in a healthful eating context, and has 

identified future research opportunities to verify the value of a theory-driven 

segmentation approach. 
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Appendix A. Model Study 1 
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Appendix B. Model Study 2 
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Appendix C. Survey 
 

Let's talk about food! 
Unique ID Code 
1. First letter of your mother's name (H for Hendy): ______ 
2. The numerical day of the month you were born (12 for 12th of December): ______ 
3. Last letter of your first name (E for Steve): ______ 
4. Your birth year (e.g. 1985): ______ 
 
Your eating habits 
5. Thinking about your average day, please select the frequency:  
 

 Always 
 

Often 
 

Sometimes 
 

Never 
 

You eat breakfast     
You eat at least 2 portions (200g) of fruit     
You eat at least 2 portions (200g) of 
vegetable 

    

You eat a cake or a dessert at meals      
You drink wine or beer at meals      
You eat 3 meals     
You drink at least one glass of milk or you 
eat at least one cup of yoghurt 

    

You drink at least 1-1.5L of water     
 
6. Beside each statement is a scale which ranges from "Never" to "Always". For each 
statement, please select the option that best describes your experience over the last six 
months. 
 
I eat what I eat... 

 Never Rarely Occasionally Sometimes Frequently Usually Always 
...because I'm 
hungry. 

       

...because I have the 
skills to shop for my 
own food. 

       

...because there are 
lots of different fruit 
and vegetables 
available. 

       

...because I need 
energy. 

       

...because there are 
many shops selling 
fruit and vegetables 
nearby. 

       

...to maintain a 
balanced diet. 

       

...because I can 
make many different 
things. 

       

 
7. I eat what I eat... 

 Never Rarely Occasionally Sometimes Frequently Usually Always 
...because it is 
pleasantly filling. 
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...because fruit and 
vegetables are easy 
to buy. 
...because I can cook 
many different 
things. 
...because it is 
healthy. 
...because it is easy 
to prepare. 
...because it keeps 
me in shape (e.g. 
energetic, 
motivated). 
To show that you are 
reading each item 
carefully, select 
(Rarely) on this item. 

8. I eat what I eat...
Never Rarely Occasionally Sometimes Frequently Usually Always 

...because it makes social 
gatherings more 
comfortable. 
...so that I can spend time 
with other people. 
...because it is low in 
calories. 
...to avoid disappointing 
someone who is trying to 
make me happy. 
...because it is trendy. 
...because I watch my 
weight. 
...because I am supposed 
to eat it. 

9. I eat what I eat...
Never Rarely Occasionally Sometimes Frequently Usually Always 

...because it makes me 
look good in front of 
others. 
...because it is low in fat. 
...because it is quick to 
prepare. 
...because it is the most 
convenient. 
...because it is social. 
...because it would be 
impolite not to eat it. 
...because others like it. 
...because I don't have 
the time to shop for my 
own food. 
...because I have a good 
level of knowledge of the 
various ways to cook 
food. 
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10. How many 250mL glasses of milk do you drink during an average week? 
• None per week   
• One per week   
• Two per week   
• Three per week   
• Four per week   
• Five per week 
• Six per week 
• One per day 
• Two per day 
• Three per day 
• Other, please specify: _____________________ 

11. How many 200g servings of yogurt do you eat during an average week? 
• None per week   
• One per week   
• Two per week   
• Three per week  
• Four per week   
• Five per week 
• Six per week 
• One per day 
• Two per day 
• Three per day 
• Other, please specify: ______________________ 

12. How many 40g servings (two regular slices) of cheese do you eat during an average week? 
• None per week   
• One per week   
• Two per week   
• Three per week  
• Four per week   
• Five per week 
• Six per week 
• One per day 
• Two per day 
• Three per day 
• Other, please specify: ______________________ 

 
13. Do you smoke cigarettes at all now? Yes/No (if no, skip to question 15) 
14. How often do you smoke at the moment? 

• Regularly-at least one cigarette a day 
• Occasionally-less than one cigarette a day 

 
15. How often do you have a drink containing alcohol? 

• Never (skip to question 18) 
• Monthly or less 
• 2-4 times a month 
• 2-3 times a week 
• 4 or more times a week 

16. How many drinks do you usually have on a typical day when you are drinking? 
• 1-2 
• 3-4 
• 5-6 
• 7-9 
• 10 or more 

17. How often do you have six or more drinks on one occasion? 
• Never 
• Less than monthly 
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• Monthly 
• Weekly 
• Daily or almost daily 

 
18. Do you take a calcium supplement? 
If yes, name of product_________________ Amount taken each day__________ 
 
19. Before joining the Defence Force, how active were you compared with others the same age 
as you? 
Much less / slightly less / about the same /slightly more / much more 
 
20. In a typical week before joining the Defence Force, how many times did you do the following 
kinds of exercise for more than 15 minutes during your spare time? 

• Hard, tiring exercise (heart beats rapidly and get out of breath quickly) number of times 
a week (e.g. running, football, hard weights session): ____ 

• Moderate exercise (fairly tiring but not exhausting) number of times a week (e.g. fast 
walking, tennis, easy weights session): ____ 

• Mild exercise (small amount of effort) number of times a week (e.g. easy walking, golf, 
yoga): ____ 

 
21. In the 6 months before joining the Defence Force, did you change the amount of exercise 
you performed compared to the 6 months before that? 
Increased a lot / increased / did not change /decreased / decreased a lot 
 
22. In the past year, have you had any injury that stopped you doing exercise or sport for longer 
than a week? 
Yes / No 
If yes, please give details (e.g. what kind of injury, how long were you out for): 
 
About You 
23. What is your gender? 

• Male 
• Female 
• Other: __________________ 

 
24. What is your date of birth? _______________ 
  
25. Postcode where you currently live: ______________ 
 
26. What is the highest education level you have completed? 
(Please choose only one option) 

• High School 
• Graduate Certificate 
• Diploma 
• Advanced Diploma 
• Bachelor Degree 
• Postgraduate Degree 
• Other  

 
27. If you chose High School, what year level did you complete at high school (e.g. year 10)? 
(Please choose only one of the options) 

• Did not complete year 10 
• Completed year 10 
• Completed year 11 
• Completed year 12 

 
28. To meet entry requirements into the Defence Force did you have to (please choose any that 
apply to you)? 
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• Lose weight
• Increase fitness to meet pre-entry fitness assessment
• Increase healthy food choices (e.g. protein, good fats, fruit and vegetables)
• Eat differently from my friends or family
• None
• Other: ________________________________

29. Please enter your approximate height in centimetres: _______

30. Please enter your approximate weight in kilograms: ________

Thank you for your time. We appreciate your support. 



 

 169 

Appendix D. Griffith University Ethics Approval 
 

 
  

Julia Carins <j.carins@griffith.edu.au>

Full Research Ethics Clearance 2017/504 
1 message

rims@griffith.edu.au <rims@griffith.edu.au> 4 July 2017 at 11:38
To: j.carins@griffith.edu.au
Cc: research-ethics@griffith.edu.au, k.madison@griffith.edu.au

GRIFFITH UNIVERSITY HUMAN RESEARCH ETHICS REVIEW 

Dear Dr Julia Carins 

I write further to the additional information provided in relation to the provisional approval granted to your application for
ethical clearance for your project "Food Choices in the Australian Defence Force" (GU Ref No: 2017/504). 

This is to confirm that this response has addressed the comments and concerns of the HREC. 

The ethics reviewers resolved to grant your application a clearance status of "Fully Approved". 

Consequently, you are authorised to immediately commence this research on this basis. 

Regards 

Kim Madison | Human Research Ethics 

Office for Research 
Griffith University  | Nathan | QLD 4111 | Level 0, Bray Centre (N54)
T +61 7 373 58043 | email k.madison@griffith.edu.au 
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Appendix E. DST Ethics Approval 

From: Beagley, Nicholas DR [mailto:nicholas.beagley@defence.gov.au] 
Sent: Thursday, 20 July, 2017 1:36 p.m. 
To: Aidman, Eugene 
Cc: Coad, Ross; Beagley, Nicholas; Cahill, Larissa 
Subject: Re: Di's Ethics Proforma [SEC=UNCLASSIFIED]

Thanks Eugene, 

I agree. Please advise Julia and register it (with Susannah's help if necessary). 

Regards, 

Nick 

On 20 Jul 2017, at 1:17 pm, Aidman, Eugene <Eugene.Aidman@dst.defence.gov.au> 
wrote: 

UNCLASSIFIED

Nick, 

I have examined this application. I have nothing to add to the full approval by GRIFFITH UNIVERSITY 
HUMAN RESEARCH ETHICS REVIEW (GU Ref No: 2017/504), except to note that the application does 
not bear a Delegate endorsement. However, I assume that Ross’ email below can be taken as such. 

If our principle of avoiding duplication remains, I am comfortable to recommend approving it without 
sending to ERP reviewers. 

Can you confirm please. 

Eugene 

IMPORTANT: This email remains the property of the Department of Defence and is subject to the 
jurisdiction of section 70 of the Crimes Act 1914. If you have received this email in error, you are 
requested to contact the sender and delete the email.

From: Coad, Ross  
Sent: Wednesday, 19 July, 2017 10:33 a.m. 
To: Aidman, Eugene 
Cc: Beagley, Nicholas; Julia Carins 
Subject: FW: Di's Ethics Proforma [SEC=UNCLASSIFIED]

UNCLASSIFIED

Hi Eugene 

I have spoken to Nick with a view to progressing this ethics submission and seeking DST approval. He 
advised me to pursue it with you in his absence from the office. 

I think it is fairly straightforward from an ethics perspective, and it already has ethics approval from 
Griffith University. 
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The work can commence as soon as we have DST approval. I have copied Julia Carins into this email in 
case you have any questions for her. 

Regards 
Ross 

Ross Coad 
Acting Group Leader Food & Nutrition STC 
Defence Science & Technology Group 
74 George St, Scottsdale TAS 7260 Australia 
Mail: PO Box 147, Scottsdale TAS 7260 Australia 
T: 03 6352 6602 
M: 0401711128    
E: ross.coad@dst.defence.gov.au 

From: Julia Carins [mailto:j.carins@griffith.edu.au] 
Sent: Friday, 14 July, 2017 5:03 p.m. 
To: Human Sciences Ethics 
Cc: Coad, Ross 
Subject: Fwd: Di's Ethics Proforma [SEC=UNCLASSIFIED] 

Hi Ethics team, 

Please find attached an application for ethical review, for a study of food choices in pre-
recruits. 
This study has already received ethical approval from Griffith University, and I am now 
submitting it for review by DST for any Defence specific concerns (if needed - given that the 
population being survey is not yet Defence personnel). 

Any questions, please contact me as soon as you are able, as this project is ready to commence, 
pending the outcome of this process. 

This protocol has been reviewed by the Group Head sponsoring the work (Ross Coad) and also 
by Ross as acting RL LHS. 
(Ross - your comments have been addressed I have made those small amendments in the 
documents). 

Thank you, 

Dr. Julia Carins | Senior Research Fellow 

Social Marketing @ Griffith 

Griffith Business School 
Griffith University | Nathan Campus | QLD 4111 | Building (N63) Room 1.07 
T +61 7 373 58446 | F +61 7 373 57126 | email j.carins@griffith.edu.au 
griffith.edu.au/social-marketing 


