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Abstract
Recent research shows that increases in unhealthy dietary patterns are occurring at
a faster rate than increases in healthy dietary patterns in most parts of the world
(Imamura, Micha et al., 2015). This is despite longstanding knowledge of the
importance of a nutritious diet for health and wellbeing, the prevention of illness, and as
a foundation for physical, mental and emotional performance (World Health
Organization, 2003; Rodriguez, DiMarco et al., 2009; Montain, Carvey et al., 2010). As
a consequence, cardiovascular diseases, obesity and diabetes are leading causes of death
and disability (World Health Organization, 2014).

Social marketing has been used extensively to improve health and for the
betterment of society, including in the nutrition domain (Gordon, McDermott et al.,
2006; McDermott, Stead et al., 2006). With historical roots in the social sciences and
commercial marketing, social marketing seeks to apply marketing thought to social
issues for the benefit of individuals and society (Andreasen, 1994). To date, social
marketing has predominately focused on individuals, maintaining a downstream focus
in its attempts to foster behaviour change (Gordon, 2013) relying heavily on promotion,
education and persuasion to encourage individuals to make a conscious decision to
change their behaviour. The broader social sciences and commercial marketing
recognise that much human behaviour occurs automatically (or subconsciously) and is
heavily influenced by our surroundings (Bargh, 2002). Recognition of dual processes
(both conscious and automatic decision-making processes) during either formative
research or intervention has been largely unexplored in social marketing. Subsequently,
the purpose of this thesis was:

To take a broadened approach to social marketing, via recognition of conscious
and automatic behavioural pathways, during both formative research and intervention
planning and implementation, to improve eating behaviour.

Military service requires physical strength and fitness, and nutrition is an
important factor in every aspect of military life including physical performance,
cognitive performance, sleep, mood, and overall health (Purvis, Lentino et al., 2013).
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Studies show that many military personnel have poor dietary habits (Skiller, Booth et
al., 2005; Forbes-Ewan, Probert et al., 2008; Barlas, Higgins et al., 2013), and obesity
levels within the military mirror that of the general population (Cawley & Maclean,
2012; Fear, Sundin et al., 2011; Peake, Gargett et al., 2012). With this issue at hand, and
bearing the research purpose in mind, this thesis pursued a broader approach to social
marketing, investigating both conscious and automatic influences on eating behaviour
during formative research; and utilising conscious appeals and automatic triggers to
effect change. In doing so, this thesis employed a two-stage process of formative
research (four studies) followed by an intervention phase (one study).

To begin, the first research question asked to what extent have social marketing
benchmark criteria been used in social marketing interventions designed to improve
eating behaviour, and how effective were those interventions? Study 1, a systematic
literature review, was conducted to address this question, sourcing 673 publications
from which 34 studies were examined in detail. The results support findings of
effectiveness from earlier reviews (Gordon, McDermott, et al., 2006), finding
effectiveness was more likely when more of Andreasen’s 2002 benchmark criteria were
present. Importantly, though, a lack of breadth was observed in both the formative
research (Andreasen’s audience research benchmark) and intervention strategies
(Andreasen’s marketing mix benchmark), substantiating the need for a broader
approach.

To commence a broader formative investigation in the context of this research, the
next research question asked what are the conscious influences on eating behaviour
within the targeted military population? Study 2 addressed this question through a
qualitative study involving semi-structured interviews with 15 Australian Army
personnel who provided detailed narratives on the topic for thematic analysis in light of
the guiding motivation, opportunity and ability (MOA) theory (Rothschild, 1999). Key
insights were gained, including the desire to eat healthfully to support performance, and
the perception that opportunities to do so were limited.

The next research question asked what environmental influences, known to
influence eating behaviour, exist in the environment that surrounds the targeted military
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population? Study 3 addressed this question using observational instruments (Glanz,
Sallis et al., 2007; Saelens, Glanz et al., 2007) to audit food outlets both on the military
base and in the nearby area, portraying a total environment providing little support for
healthful eating. Military dining facilities offered little information to assist conscious
decision making, and contained structures that subtly encouraged poor dietary choices.

The penultimate research question asked what eating behaviours are exhibited by
military personnel in a military dining environment? Study 4 addressed this question by
observing 630 diners selecting foods within a military dining facility, and capturing 168
individual plate photographs. The available foods were categorised according to
healthfulness, and the study found that diners made choices in a fast-paced
environment, displaying a preference for foods that were not considered healthful.

The final research question asked is a social marketing intervention that
incorporates strategies that utilise both conscious and automatic processes on the
eating behaviour of military personnel effective? Insights from the formative research
guided the development of two social marketing programs—one program using
communications based on performance to appeal to the conscious thinker; and the other
combining environmental layout strategies to trigger automatic behaviour with the same
communications. The programs were evaluated using a quasi-experimental pre-post
design, with positive changes observed after implementation of both programs.
Crucially, more desirable change was observed after implementation of the broader
program, with more of the most healthful foods chosen.

In combination, these studies demonstrate that a broader formative research phase
can produce deeper insights, which then guide intervention planning. Basing conscious
appeals on the motivations of the target audience (in this case performance), rather than
the goals of the program (which may be health oriented), pairing that with
environmental changes that facilitate beneficial choices aids both the conscious decision
maker and the individual who operates on automatic pilot. Overall, this thesis provides
support for social marketing theorists and practitioners to investigate and utilise both
forms of decision making (conscious and automatic processes) to effect change.
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1.

Chapter I: Introduction
Social marketing is a branch of marketing which seeks to apply marketing thought

to solving social challenges, in order to benefit individuals, communities and wider
society (French & Russell-Bennett, 2015). Social marketing has been used to improve
child and maternal health (Garrett, Ogutu et al., 2008; Agha, 2011) and for the
prevention of communicable diseases (Plautz & Meekers, 2007; Van Rossem &
Meekers, 2007) in developing nations; to smoking cessation (Gruchy & Coppel, 2008;
McCausland, Allen et al., 2009), reducing alcohol consumption (Glassman, Dodd et al.,
2010; Thompson, Heley et al., 2013), improving diet (Neiger, Thackeray et al., 2001;
Thackeray, Neiger et al., 2002), increasing physical activity (Wong, Huhman et al.,
2004; Huhman, Potter et al., 2007) in the developed world; through to community
concerns such as road safety (Lennon, Rentfro et al., 2010; Tapp, Pressley et al., 2013),
and the environment (Shang, Basil et al., 2010; Haq, Cambridge et al., 2013).

The ultimate goal of social marketing is to foster behaviours that ease social
challenges—whether that means initiating new behaviours, changing behaviours, or
maintaining behaviours (Andreasen, 1994). Essential to fostering these behaviours is a
solid understanding of how these behaviours are influenced so that strategies can be
developed to influence behaviour in a positive manner. However, until now, the
dominant social marketing approach has focused on conscious influences, encouraging
individuals to make a deliberate decision to behave in a socially desirable way, and has
not considered automatic (or less conscious) behavioural pathways. Consequently, this
research seeks to explore influences on behaviour that occur through both conscious and
automatic pathways during formative research, and to employ strategies that operate
through both conscious and automatic behavioural pathways during intervention.

This chapter gives an outline of the thesis, including a background to the research
in Section 1.1; a description of the research context in Section 1.2; a statement of the
aims and research questions in Section 1.3; a summary of the research design in Section
1.4; a brief overview of the planned contributions to the field of social marketing in
Section 1.5; and a diagram presenting the structure of this nine chapter thesis in Section
1.6.

1

1.1. Background
A nutritious diet is vital to optimal health and wellbeing, the prevention of illness,
and is an integral building block for physical performance (World Health Organization,
2003; Rodriguez, DiMarco, et al., 2009; Montain, Carvey, et al., 2010). Improving the
healthfulness of individual and population diets has been a global priority for some time
(World Health Organization, 2004), yet recent research shows that increases in
unhealthy dietary patterns are occurring at a faster rate than increases in healthy dietary
patterns in most parts of the world (Imamura, Micha, et al., 2015). As a result,
bodyweight and obesity continue to rise in almost every country in the world (Finucane,
Stevens et al., 2011). Combating obesity represents one of the greatest public health
challenges faced nationally (Commonwealth of Australia, 2009b) and internationally
(World Health Organization, 2000, 2004), and is one of the three focal points of the
Australian National Preventive Health Strategy alongside smoking cessation and
reduction of risky alcohol consumption (Commonwealth of Australia, 2009a).

Social marketing has been identified as one of the necessary instruments in the
approach to combating obesity in Australia (Commonwealth of Australia, 2009b).
Social marketing seeks to develop and integrate marketing concepts with other
approaches to influence behaviour that benefits individuals and communities for the
greater social good (iSMA, ESMA et al., 2013). Social marketing has been used with
some success to generate diet-based behaviour change (Gordon, McDermott, et al.,
2006). Social marketing brings from its commercial roots the concepts of consumer
orientation, exchange and competition (Andreasen, 2002; Grier & Bryant, 2005; Cairns
& Stead, 2009). These concepts underpin the development of programs that appeal to
and resonate with the target audience; solutions that individuals will favour after
consideration of the merits of the offer; and solutions that are attractive in light of
existing alternatives.

In other fields such as psychology, economics and behavioural nutrition, it has
been recognised that a great deal of human behaviour—including eating behaviour—is
the result of automatic or subconscious decision-making processes (Cohen & Farley,
2008; Moldovan & David, 2012). This means that behaviour is observed to occur with
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little or no conscious involvement. The incidence of automatic behaviour increases
when cognitive load is high, when distractions are many, or when behaviours become
routine or habituated in order to undertake other cognitively loading tasks (Bargh &
Chartrand, 1999; Inzlicht & Schmeichel, 2012). In these cases behaviour is not the
result of deliberate or considered processes, but more spontaneous responses to cues or
triggers found in the social and physical environment that surrounds individuals (Bargh
& Chartrand, 1999; Lally, Van Jaarsveld et al., 2010; Orbell & Verplanken, 2010).
Given that behaviour may change involuntarily, that is, without a conscious decision to
change, one way to improve the effectiveness of social marketing interventions may be
to include strategies that trigger automatic behaviours. This has implications for the
concept of voluntary behaviour change within social marketing, and moves beyond the
dominant downstream intervention paradigm that attempts to drive behaviour change
via deliberate or considered processes from within the individual.

1.2. Research context
Australian Defence Force (ADF) personnel have good reasons to consume a
healthful diet—those of optimised performance emotionally, cognitively and physically
(Deuster, Weinstein et al., 2009; Montain, Carvey, et al., 2010), and protection from a
myriad of health problems such as (but not limited to) diabetes, cardiovascular diseases,
hypertension, stroke and some types of cancer (World Health Organization, 2003).

Although generally regarded as a young and fit population, studies show ADF
personnel exhibit poor dietary behaviour (Booth & Coad, 2001; Skiller, Booth, et al.,
2005; Forbes-Ewan, Probert, et al., 2008). ADF personnel are not exempt from the
obesity epidemic—rates of overweight or obese people in the Australian Defence Force
(ADF) are similar to the national average with approximately 62% either overweight or
obese (Australian Institute of Health and Welfare, 2010). Little is known about what
motivates military personnel to follow the dietary patterns they currently choose, or
what other factors influence their food choices (Sigrist, Anderson et al., 2005; Jallinoja,
Tuorila et al., 2011). There are expectations for military personnel to remain physically
fit; they are required to participate in regular physical exercise and training (Smith,
Marriott et al., 2012) and to have their fitness assessed annually (Fear, Sundin et al.,
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2011). Therefore, to address obesity in military populations, and to realise the benefits
for performance that derive from good nutrition, it is important to investigate ways to
improve the dietary behaviour of personnel.

There have been very few publications in the open literature detailing weight
control or healthy eating programs conducted with military personnel (Peel & Booth,
2001; Bowles, Picano et al., 2006), and there is a lack of knowledge of how to treat
obesity in military populations as a whole (Sanderson, Clemes et al., 2011). There is a
growing need to investigate methods to change eating behaviour within this population,
as a means of increasing the health and performance of ADF personnel. Studying eating
behaviour and intervening to improve eating behaviour within this population therefore
provides an ideal context for the application of the principles and techniques of social
marketing.

Current social marketing formative research theory and practice focuses on
unpacking and exploring the conscious drivers of behaviour, such as knowledge (Evers,
Jones et al., 2013), attitudes (McKay-Nesbitt & Yoon, 2015), motivation (Binney, Hall
et al., 2006) and ability (Gabler, Kropp et al., 2004), as well as perceived opportunities
and barriers for performing the behaviour (Schuster & Drennan, 2011). Subsequent
interventions are designed to intensify motivation for the desired behaviour, to increase
favourable attitudes toward it (Levine, Olander et al., 2002), or increase knowledge
(Gittelsohn, Dyckman et al., 2006) or ability to perform the behaviour (Thackeray,
Neiger, et al., 2002) in order to encourage adoption of new behaviour or changes to
existing behaviour. The exploration of automatic triggers for behaviour during
formative research has received little attention in social marketing (Anghelcev, Chung
et al., 2015) despite findings that automatic behaviour is common, especially in eating
behaviour (Cohen & Farley, 2008). The inclusion of strategies that operate through
automatic behavioural pathways during intervention is under-researched in social
marketing. Therefore, there is an opportunity to expand social marketing theory and
practice by recognising both types of decision making—by broadening formative
research to capture these automatic influences, and by utilising strategies that operate
through automatic pathways during intervention.
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1.3. Research purpose and research questions
Social marketing has had some success in changing dietary behaviour, but has
also produced mixed results or failed to have an effect (Gordon, McDermott, et al.,
2006). This indicates that improvements or refinements could be made to the approach,
and recognition of both behavioural pathways, conscious and automatic, could be an
important inclusion in the social marketing approach. Therefore, the purpose of this
research is:

To take a broadened approach to social marketing, via recognition of conscious
and automatic behavioural pathways, during both formative research and intervention
planning and implementation, to improve eating behaviour.

Prior to conceptualising or testing these refinements, recent social marketing
studies should be reviewed to examine the application of social marketing to eating
behaviour, and its efficacy. This aim forms the first research question of this thesis:

RQ1: To what extent have social marketing benchmark criteria been used in
social marketing interventions designed to improve eating behaviour, and
how effective were those interventions?

Reviews of social marketing indicate that most interventions rely heavily on
information provision and education (Alcalay & Bell, 2000; Gordon, McDermott, et al.,
2006; Cismaru & Lavack, 2007). This approach, and the theories that underpin most
social marketing interventions (Luca & Suggs, 2013; Truong, 2014), assume a
conscious or rational basis for decision making. However, a large body of literature
(Chaiken & Trope, 1999; Evans, 2008) points to the existence of another type of
decision making—a more subconscious or automatic type. Incorporating both during
formative research and in the intervention stages of social marketing could improve
efficacy. To test this proposition, and within the context of this research, the next
research questions are postured:
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RQ2: What are the conscious influences on eating behaviour (the
motivators, perceived opportunities and professed abilities to eat healthily)
within the targeted military population?

RQ3: What environmental influences, known to influence eating behaviour,
exist in the environment that surrounds the targeted military population?

RQ4: What eating behaviours are exhibited by military personnel in a
military dining environment?

RQ5: To what extent is a social marketing intervention that incorporates
strategies that utilise both conscious and automatic processes on the eating
behaviour of military personnel effective?

1.4. Research design
This thesis employs mixed method design in a two-stage process of formative
research (four studies) followed by an intervention phase (one study), as outlined in
Table 1.
Table 1: Research design, research questions and corresponding research studies
Phase, and

Objectives

study

Research

Methods

Question

Phase 1:

To examine how social marketing

RQ1

Data collection: Systematic

Formative

has been applied to eating behaviour,

literature search

Study 1

and determine the effectiveness of

Analysis: Critical appraisal and

social marketing interventions in

statistical comparisons

changing eating behaviour
Phase 1:

To develop an understanding of the

RQ2

Formative

conscious influences on eating

depth interviews (n=15)

Study 2

behaviour (motivation, perceived

Analysis: Inductive and deductive

opportunity and proclaimed ability)

thematic analysis

Phase 1:

To quantify factors present in the

Formative

food environment known to

food environment checklists (n=34)

Study 3

influence eating behaviour through

Analysis: Descriptive and

conscious and automatic pathways

inferential statistics
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RQ3

Data collection: Semi-structured

Data collection: Observational

Phase 1:

To observe the individual-

RQ4

Data collection: Observational

Formative

environment interaction and quantify

methods (n=630) and digital

Study 4

eating behaviour in terms of

photography (n=168)

healthfulness

Analysis: Descriptive and
inferential statistics

Phase 2:

To test the effect of two social

RQ5

Data collection: Observational

Intervention

marketing programs on eating

methods (n=4,400) and digital

Study 5

behaviour; one using conscious

photography (n=673)

appeals, and the other combining

Analysis: Quasi experimental pre

conscious appeals with

post design. Descriptive and

environmental strategies to trigger

inferential statistics

automatic behaviour

Study 1 employed a systematic literature review process to identify 34 social
marketing interventions aiming to increase healthy eating in adult populations, to assess
their use of accepted characteristics of social marketing and review their effectiveness in
bringing about behaviour change in the domain of healthful eating.

Study 2 was a qualitative study involving in-depth interviews with 15 military
personnel. Thematic analysis was employed to explore what personnel understood
healthful eating to mean, their current eating practices, their conscious motivations for
eating healthfully, and their conscious perceptions of enablers and facilitators to
healthful eating.

Study 3 was an objective food environment audit that assessed 34 food outlets
surrounding a military base. Two observational instruments were used to identify
environmental factors known to influence food consumption, through both conscious
and automatic processes, and to determine how well these outlets supported healthful
eating.

Study 4 observed diners making food selections in the military dining facility to
observe the individual-environment interaction. A food classification scheme was
established to categorise foods as most healthful, moderately healthful and least
healthful, and food selection data was collected using both direct observation and digital
photography. This study served a dual purpose—to provide further insight by
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examining food selection patterns within the military dining environment, as well as
testing the feasibility of the methods for use in the intervention study.

Study 5 was an empirical study to test the effect of two social marketing
programs—the first study using communications based on military motivations to
appeal to the conscious thinker; and the second incorporating environmental layout
strategies to trigger automatic behaviour in addition to the communications based
strategy. A quasi-experimental pre-post cross-sectional design was used, and data was
collected through the pre-tested direct observation and digital photography methods
employed in Study 4.

1.5. Overview of contributions to theory and practice
The application of a dual-process approach (acknowledging both conscious and
automatic decision-making processes) in social marketing research is lacking, and calls
have been made to revise the models of human behaviour that currently underpin social
marketing and to adopt this broader approach (Carvalho & Mazzon, 2013). The overall
contribution of this thesis stems from the rigorous empirical process used to apply a
dual-process approach during formative research and staging of an intervention to
improve eating behaviour in a military population. Through this process, contributions
are made to the social marketing literature, including empirical evidence demonstrating
the value of including methods that uncover both conscious and automatic influences on
behaviour, and the value of including strategies that trigger automatic behaviour in
social marketing interventions. Other contributions include a contemporary review of
social marketing as applied to eating behaviour, updating earlier reviews in this domain
(Alcalay & Bell, 2000; Gordon, McDermott, et al., 2006; Cismaru & Lavack, 2007) and
revealing that social marketing interventions that use more of Andreasen’s (2002)
criteria are more effective. A further contribution is the extension of theory use in social
marketing though the use of the MOA model (Rothschild, 1999) in the healthy eating
domain and insights into the eating behaviour of military personnel building on the very
limited literature in this area (Sigrist, Anderson, et al., 2005; Sanderson, Clemes, et al.,
2011).

8

1.6. Structure of thesis
This thesis is structured as a series of published and unpublished papers
comprising nine chapters, each with its own focus. Five studies (two published, one in
revise and resubmit, one submitted and one in preparation) are presented in journal article
format in Chapter 4, Chapter 5, Chapter 6, Chapter 7 and Chapter 8 and form the core of
this thesis. Figure 1 below outlines the thesis structure.

Figure 1: Overview of Thesis Structure
Chapter 1: Introduction
Overview of research context, purpose and design

Chapter 2: Literature review
Synthesis and critique of current literature, identification of research gaps, formation of central
proposition, and outline of research questions

Chapter 3: Research Design and Methodology
Explanation of the research paradigm, justification for the research context and mixed method
formative research design

Chapter 4: A Systematic Review
Carins, J. E., & Rundle-Thiele, S. R. (2014). Eating for the better: A social marketing review (2000-2012).
Public Health Nutrition, 17(7), 1628-1639.

Chapter 5: Conscious Motivations to Eat Healthfully
Carins, J. E., Parkinson, J. E & Rundle-Thiele, S. R. (in preparation). Fuelling military performance: An
MOA perspective on Defence Force eating behaviour. Conference paper presented at the ANZMAC
Conference, 1-3 December 2013, Auckland, NZ, revised for chapter and in preparation for publication.

Chapter 6: Environmental Audit
Carins, J., & Rundle-Thiele, S. (2014). Fighting to eat healthfully: Measurements of the military food
environment. Journal of Social Marketing, 4(3), 223 - 239.

Chapter 7: Observation of Behaviour
Carins, J. E., Rundle-Thiele, S. R. & Parkinson, J. E. (accepted 04.11.2015). A picture says a thousand
words: A food selection observational method. Health Promotion Journal of Australia.

Chapter 8: A social marketing intervention study
Carins, J. E., Rundle-Thiele, S. R. & Parkinson, J. E. (submitted 05.11.15) A social marketing intervention
to change food choice in military dining halls: An outcome evaluation of GO FOOD healthy eating
programs. Health Education & Behavior.

Chapter 9: Discussion and Conclusion
Integration of results to address research questions, contributions of the research, future research directions
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This first chapter, Chapter 1, provides an introduction to the thesis, outlining the
research purpose and design. Chapter 2 presents a synthesis and critique of the current
literature from the fields of social marketing, psychology, behavioural economics and
nutrition. Through this review, two forms of decision making are discussed, and it is
proposed that social marketing theory and practice could benefit from the recognition of
both types. As a result, five research questions are posed to test this proposition.
Chapter 3 justifies the choice of a mixed method research design to address the
research questions, and provides justification for the context in which the research is
performed. An outline of the data collection, sampling and analysis methods for each study
is given, setting the scene for the presentation of study specific details and analysis in the
data chapters that follow. Chapter 4 reports on the systematic literature review conducted
to form a rounded view of how social marketing has been applied to improve eating

behaviour, and to ascertain evidence of the use of accepted benchmarks of social
marketing and for the effectiveness of social marketing as applied to eating behaviour.
Chapter 5 presents a qualitative study involving 15 Australian Army personnel, guided
by the motivation, opportunity and analysis (MOA) theory (Rothschild, 1999). This
study examined the conscious influences on eating behaviour, as well as influences of
the environment and important others surrounding the individual. Chapter 6 reports on
an observational food audit that examined the food environment surrounding the
military population of interest, uncovering influences known to influence eating
behaviour through both conscious and automatic means. Chapter 7 describes a study
that employed two overt observational techniques to observe diners selecting foods
within a military dining facility to observe the individual-environment interaction, and
to pilot test evaluation methods prior to intervention. Chapter 8 reports on a quasiexperimental intervention study conducted to determine the efficacy of two social
marketing programs, the first using strategies designed to appeal to the conscious
thinker (communications only), the second containing both conscious appeals and
triggers for automatic behaviour (the same communications plus environmental
changes). In Chapter 9, the results of the previous four data chapters are integrated and
discussed in light of the research questions. The theoretical and practical implications of
the overall research are discussed, as well as the strengths and limitations of the
research. At the end of chapter 9, areas for future research are highlighted and an overall
conclusion is presented.
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1.7. Conclusion
This chapter has outlined the key aspects of the research program. It includes the
background, the research problem in context, research purpose, research gaps, research
questions, research approach, the anticipated contributions to theory and practice and
finally, has provided an overview of the thesis structure. The next chapter integrates
literature from a number of disciplines to form the basis for this research, explains the
research gaps, and provides the origins of the research questions for this research
program.
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2.

Chapter II: Literature Review

2.1. Introduction
Social marketing is a relatively young field compared to other disciplines, being
first established in the 1970s. Despite its comparative youth, social marketing has been
used extensively to address issues of individual and societal well-being (Truong, 2014).
Social marketing aims to stimulate the initiation, change or maintenance of behaviour
that contributes to individual health and well-being, and/or for societal good. Until now,
social marketing interventions have aimed to change behaviour by encouraging
voluntary behaviour change, that is, by encouraging a conscious decision to adopt
(Plant, Montoya et al., 2010), adapt (Lowe, Lynch et al., 2014), cease (Khowaja,
Khuwaja et al., 2010) or maintain (Tapp, Warren et al., 2013) a behaviour or set of
behaviours. In the fields of commercial marketing (Bargh, 2002), psychology (Evans,
2008) and behavioural economics (Kahneman, 2003) decision making is considered to
have dual forms, both conscious and automatic. However, this concept has been underresearched in social marketing.

This chapter presents a review of the literature pertaining to this thesis from the
fields of social marketing, psychology, behavioural economics and nutrition. Section
2.2 defines the social marketing lens that has been applied during this research. It distils
both the essence of social marketing and its critical features, describing what have
become accepted benchmarks for social marketing intervention. This is important
because it explains the principles underpinning the type of research covered in this
thesis—the development, implementation and evaluation of social marketing
interventions. It also lays a foundation for examining whether deficiencies exist in the
ways in which these principles are conceptualised or applied in practice.

Section 2.3 reviews literature relevant to the conventional theoretical approaches
taken to social marketing intervention, and introduces the idea that the meta-theoretical
assumption employed is that humans are rational decision makers. As a result, the most
commonly used behaviour change mechanisms attempt to cognitively engage
individuals. They either present rational appeals or encourage reasoned considerations
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by those individuals so that they arrive at a position favourable to changing their
behaviour.

Section 2.4 reviews literature on human decision making, in particular the concept
of two types of behavioural processes—one that is rational and highly involved
cognitively, and the other automatic and cognitively involved at only a low level. This
section also examines the literature demonstrating that food consumption often involves
automatic decision making.

Section 2.5 arrives at a proposition that these bodies of knowledge can inform
each other to improve social marketing theory and practice, identifying the research
gaps and posing the research questions.

In summary, the central premise of this chapter is that by taking a broader view of
human decision making, social marketers can improve the ways in which they gather
information during formative research, and the ways in which they intervene, thereby
creating more efficacious programs to benefit individuals and society.

2.2. Social marketing
2.2.1 Defining social marketing
In 1971, Philip Kotler and Gerald Zaltman extended a line of thought first posed
by Weibe (1951) that commercial marketing techniques could be used to further social
objectives. They provided a careful description of marketing concepts, contrasted with
examples of early efforts to promote social causes, and offered the first definition of
social marketing (Kotler & Zaltman, 1971, p. 5): Social marketing is the design,
implementation and control of programs calculated to influence the acceptability of
social ideas and involving considerations of product planning, pricing, communication,
distribution, and market research. While most scholars accepted the notion that
marketing thought could benefit social objectives, debate continued over the definition
of social marketing and the scope of application (Luck, 1974; Andreasen, 1994; Smith,
2000; Dann, 2010). Three definitional issues are directly relevant to the thesis at hand—
the focus on behaviour change as an end goal of social marketing; the changing
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emphasis on voluntary behaviour by individuals; and the recognition that a range of
techniques and strategies are involved.

Early definitions focused on the promotion of social ideas (Kotler & Zaltman,
1971; Fine, 1981), until Andreasen (1994) argued the end goal of social marketing must
be behaviour change, claiming that merely changing ideas or increasing knowledge—
without considering or evaluating how that may lead to a change in behaviour—is
insufficient. Scholars have continued to emphasise that behaviour change (rather than
the promotion of ideas) is one of the hallmarks of social marketing (Albrecht, 1997;
Smith, 1998; Newton-Ward, Andreasen et al., 2004; French & Blair-Stevens, 2006;
Dann, 2010). Some still contest there are areas where the primary focus of social
marketing should be changing precursors to behaviour (attitudes and beliefs), especially
in those areas of anti-social behaviour such as racial prejudice and domestic violence
(Donovan, 2011). However, this is in direct contrast to the view of Alden and Basil et
al. (2011), who advocate leaving education and awareness activities to public health and
education, while social marketing should focus on the initiation and maintenance of prosocial behaviour. This thesis takes the position that the ultimate goal of social marketing
is to change behaviour.
Andreasen’s (1994) definition also specified that voluntary behaviour change was
the focus of social marketing, although this opinion is no longer universally shared by
those in the field. At the time, Andreasen (1994) reflected on the parent field of
marketing where consumers have the free choice to purchase (or not), and argued that
the skills marketing brings to the social space is the ability to influence voluntary
behaviour. In recent times this emphasis on ‘voluntary’ has been challenged. For
example, Donovan (2011) argues that commercial marketers do aim to control the
purchasing environment, thereby reducing the amount of voluntary choices consumers
have, and that social marketing should also employ these techniques, where suitable.
Others also recognise the value of creating supportive environments for individual
voluntary choices, for example Smith (1998) articulated the need for structural
adjustments, and Rothschild (named as a discussant in: Newton-Ward, Andreasen, et
al., 2004) speaks of creating environments that encourage and support…choices.
Andreasen (1994) and Rothschild (1999) carefully distinguished ‘law’ from ‘marketing’
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whereas others (Hoek & Jones, 2011; Wymer, 2011) have advocated a more symbiotic
or synergistic relationship, arguing that the use of policy or legislation is a powerful
way to ensure environments that better support pro-social choices. Specifically, Wymer
(2011) advocates the broadening of social marketing to include advocacy and activism
to achieve changes to policies, regulations, or laws. Hoek and Jones (2011) support a
strategic approach to social marketing that develops possibilities in both the legislative
area and the individual behaviour change area, creating both supportive environments
and motivated individuals. Gordon (2013) shares this view, arguing that social
marketing can interface between education, marketing and law. Taken together, these
perspectives suggest recognition of the need for social marketing to move beyond
downstream interventions (seeking individual behaviour change) further upstream, to
the midstream (the social arena that influences individuals) and upstream (the
environment that surrounds the individual including systems and structures). This thesis
recognises that behaviour has multiple levels of influence (Sallis, Owen et al., 2008),
and strategies to change behaviour may be engaged at one or more of these levels. As a
result, individuals may not make a conscious decision to change their behaviour; their
social or environmental setting instead may be shaped so as to predispose certain
behaviours. Crucially, it is acknowledged that through intervention at different levels,
behaviour can be changed with a higher or lower level of voluntary participation by an
individual.

Social marketing is an involved and systematic process that has breadth in both
the techniques used and the strategies employed. The recently formed consensus view is
that “social marketing seeks to develop and integrate marketing concepts with other
approaches to influence behaviour that benefits individuals and communities for the
greater social good” (iSMA, ESMA, et al., 2013). This definition points to a blending
of concepts, approaches and methods within the field. Despite this, the field has been
criticised for taking a narrow view of both the methods employed to gain consumer
insight (Lefebvre, 2013; Rundle-Thiele, Kubacki et al., 2013), and the strategies used to
effect change (Grier & Bryant, 2005; Lefebvre, 2011). Even during inception, Kotler
and Zaltman (1971) made a distinct delineation between social marketing and social
advertising or social communication, stressing the focus of the latter two is the
broadcast, and that any response by individuals is left to natural processes. Marketing,
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they argue, brings a focus to creating and presenting solutions to the individuals
concerned—creating a bridge to action. To be able to formulate possible solutions,
social marketers must have a solid understanding of the people they are working with,
and this requires taking a variety of viewpoints or using a variety of methods (Brennan,
Voros et al., 2011). This thesis takes the position that social marketing, by its very
nature, and as a child of commercial marketing, has a history of adopting, adapting and
blending methods and strategies to meet its objectives. To continue to evolve, social
marketing must continue in this vein.

2.2.2 The characteristics of social marketing
The characteristics of social marketing have been defined most notably by
Andreasen (2002) when he set down six benchmark criteria, stating that social
marketing must have:
1. Behaviour change as the objective.
2. Audience research to understand audiences during design, pretesting and monitoring.
3. Audience segmentation to ensure maximum efficiency and effectiveness.
4. The creation of attractive and motivational exchanges with target audiences.
5. A marketing mix (not just advertising or communications).
6. An awareness of the competition faced by the desired behaviour.
Andreasen’s (2002) criteria, when first penned, aimed to give social marketing a
clear structure, to distinguish it from other approaches (e.g. public health), and to help
propel social marketing into another phase of development. These criteria are
immensely useful for both those performing social marketing and those evaluating
social marketing. The set of criteria act to check that an intervention has a consumer
focus, as each criterion redirects the focus back to the goals of both the program sponsor
and the consumers the intervention seeks to influence. A behavioural objective reminds
social marketers that their goal is to change behaviour, not just educate or inform. If
individuals do not change their behaviour, the social issue does not resolve or lessen.
Audience research (or formative research) helps develop an understanding of the
consumer and the context in which they behave, discovering what motivates them, and
in turn ensuring orientation of the intervention toward them. Audience segmentation
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requires clear thoughts about who the efforts are aimed toward and the recognition that
distinct sub-groups may exist within the audience. These subgroups may have different
motivations, experiences or needs, and therefore the inclusion of a variety of strategies
may be required. Creating an exchange recognises that individuals will weigh up what
is on offer for them; it requires consideration of what individuals may need to give up,
and what is being offered in return via any intervention strategies. The marketing mix
pushes social marketers to present holistic solutions that are attractive and valuable,
assisting to induce both trial and repeat behaviour. Finally, consideration of the
competition gives a cognisance of the competing pressures faced by consumers (many
of which are far more appealing than the behaviour social marketers are attempting to
change) and how social marketers might be instrumental in reducing some of those
pressures in favour of the behaviour they are trying to influence.
Andreasen’s 2002 criteria have been used widely to determine how well the
principles of social marketing are incorporated into interventions that are seeking to
change behaviour (Gordon, McDermott, et al., 2006; McDermott, Stead, et al., 2006;
Stead, Gordon et al., 2007; Luca & Suggs, 2010; Kubacki, Rundle-Thiele et al., 2015b;
Kubacki, Rundle-Thiele et al., 2015c). In other words, these criteria are used to
determine how congruent an intervention is to the ideal form of social marketing—to
filter out interventions that may not be considered social marketing—before taking the
next step and critiquing how effective social marketing interventions have been in
changing behaviour for a given social issue.

Similar aspects or criteria for social marketing have been articulated, both before
and after Andreasen (2002), many of which are largely similar to but differently
emphasise particular criteria. Two earlier frameworks (Lefebvre & Flora, 1988; Walsh,
Rudd et al., 1993) have a greater focus on communication, which is likely reflective of
the early locus of social marketing in the communication and mass media domain. In
comparison, Andreasen (2002) advocated that advertising and communication were just
one element of the marketing mix. Process management and evaluation feature heavily
in the first two frameworks, whereas Andreasen discusses the importance of evaluation,
and the challenges associated with evaluation, but does not include evaluation in his
framework (Andreasen, 2002). Certainly evaluation is vital for funding bodies and
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governments to determine whether interventions are successful, and calculations of
return on investment (ROI) would be helpful in demonstrating the case for continued
support of programs.
In 2006, French and Blair-Stevens adapted Andreasen’s 2002 criteria by
introducing one additional criterion—theory, and by separating customer orientation
and insight (the outcomes of audience research). They consider their eight criteria to
represent the ‘key elements’ of social marketing, and be distinguishing features of social
marketing, while recognising that other elements like planning, review and evaluation
are critical, but universally important to all interventions, and therefore not requiring
specification. These eight criteria reinforce the value of Andreasen’s original
benchmarks, although the degree to which the adaptations add value is questionable.

Firstly, the theory criterion (much like planning, review and evaluation) is
important to behavioural science, but not unique to social marketing. Consider Kurt
Lewin’s famous quote from the 1940s: “There is nothing more practical than a good
theory” (Lewin, 1997). Many, if not all behavioural scientists would espouse the value
of conducting theory-driven research and practice, and as such, good social marketing
research and practice draws on relevant theory. However, theory use in social marketing
remains limited, with scholars noting that evidence of the use of theory in social
marketing is scant (Luca & Suggs, 2013; Truong, 2014). The inclusion of ‘theory’ as a
criterion in French and Blair-Stevens’ 2006 set of criteria may have been to prompt
researchers and practitioners to base their work on relevant theory. Secondly,
differentiating between consumer orientation and insight criteria is difficult, with
researchers noting that because the two criteria are not mutually exclusive, classification
is problematic (Kubacki, Rundle-Thiele, et al., 2015c). Examination of the descriptions
for each criteria reveals they contain very similar aspects, for example, customer
orientation is described as developing ‘a broad and robust understanding of the
customer…formative research used to identify audience characteristics and needs…’
whereas insight is described as ‘a deep understanding and insight into what moves and
motivates the customer…identifying key factors and issues relevant to positively
influencing particular behaviour’ (French & Blair-Stevens, 2006). Both criteria aspire
to a comprehensive understanding of the consumers, which then informs the
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development of intervention strategies—which is the purpose of Andreasen’s audience
research.

More frameworks have been developed and published during the course of this
thesis (Robinson-Maynard, Meaton et al., 2013; Lynes, Whitney et al., 2014; French &
Russell-Bennett, 2015), all of which aim to further extract and define the essential
characteristics

of

social

marketing.

Robinson-Maynard

(2013)

developed

a

comprehensive list of 19 benchmarks varying in scope from specific methods
(questionnaires/focus groups) through to more general concepts, such as whether an
intervention is sustainable or relationship-building. Many of these benchmarks are
equivalent to those in Andreasen’s framework (e.g. formative research could be
considered equivalent to audience research), while others could be grouped under some
of Andreasen’s (2002) criteria (e.g. multimedia initiatives, incentives and disincentives
may form part of a marketing mix). French and Russell-Bennett (2015) identified the
inequality between individual criteria as a weakness in this the Robinson-Maynard
(2013) framework, along with the practical difficulty of using such a large number of
criteria to define social marketing. Lynes’s (2014) criteria was developed for the
application of social marketing to sustainability issues, and consists of five broad steps
with 20 action-based criteria. While similar to Andreasen’s framework with a strong
focus on behaviour, a requirement for audience research, a multifaceted strategy
(marketing mix) and evaluation, there is less emphasis on segmentation and
competition. Lynes’ (2014) framework is useful insofar as it provides a step by step
process that social marketers could follow to develop an intervention. However, some
of the same criticisms that have been levelled at Robinson-Maynard’s (2013)
framework apply here—a large number of action-based criteria are difficult to assess,
and no guidance is given as to which are essential. Indeed the authors themselves
acknowledge that some criteria may be more essential for success than others (Lynes,
Whitney, et al., 2014).

French and Russell-Bennett (2015) have recently made a more progressive
attempt to refine the characteristics of social marketing, identifying three issues worthy
of consideration. These issues are—equivalence (are these characteristics equivalent in
nature? For example, are they all higher order or mid-level concepts?), importance, (is
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this characteristic an important feature of social marketing), and essentiality (is this
characteristic essential for social marketing?) To address these issues, French and
Russell-Bennett (2015) proposed a hierarchical model that includes a higher order
principle which embodies the idea of social marketing and sets it apart from other
approaches, four core concepts that underpin the principle, and five core techniques that
are commonly used in social marketing, but are also used in other approaches.

Figure 2 (next page) illustrates five of the frameworks discussed in this chapter,
indicating areas of common understanding. Each framework displays an involved and
considered process, with a clear focus on understanding the consumer through audience
research. There is also a consistent emphasis on having a marketing mix, or a number of
offerings within the intervention. Given the seminal nature of Andreasen’s (2002)
framework, and as this thesis commenced prior to the publication of the more recent
frameworks, for the purposes of this thesis, Andreasen’s 2002 criteria were considered
at the time to offer the most valuable framework to guide classification of the
characteristics of social marketing. Further, Andreasen’s (2002) classification has
widespread support and acceptance in the field.
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2.2.3 Application of social marketing to eating behaviour
Social marketing approaches have been used to tackle a wide variety of issues
from provision of safe water (Quick, 2003; Parker, Stephenson et al., 2006),
encouragement of condom use (Van Rossem & Meekers, 2000; Agha, Karlyn et al.,
2001), and prevention of the spread of malaria (Armstrong Schellenberg, Abdulla et al.,
1999; Mathanga, Campbell et al., 2005) in the developing world; to the health issues
associated with the lifestyles of the developed world including reducing smoking (Sly,
Heald et al., 2001), increasing fruit and vegetable consumption (Shive & Neyman
Morris, 2006; Scott, Rahrig et al., 2014), increasing physical activity (Subitha,
Soudarssanane et al., 2013; Brownrigg, Sabiston et al., 2015), as well as societal
concerns such as preventing drink-driving (Rothschild, Mastin et al., 2006; Perkins,
Linkenbach et al., 2010), violence prevention (Potter, Moynihan et al., 2011), and
sustainability (Haldeman & Turner, 2009; Cole & Fieselman, 2013). Social marketing
has proven to be a valuable approach to tackling complex issues current in the world
today.

An issue of global importance is the need to improve the healthfulness of
individual and population diets (World Health Organization, 2004), as a means of
ensuring short- and long-term health. Dietary improvement positively influences present
health, and protects against the development of diseases such as cancer, cardiovascular
disease and diabetes later in life (World Health Organization, 2003). Social marketing
has been used to initiate dietary behaviour change to increase intakes of fruit and
vegetables, high fibre foods and healthy choices (Neiger, Thackeray, et al., 2001;
Acharya, Patterson et al., 2006; Shive & Neyman Morris, 2006; Richards, Hackett et al.,
2009); and to decrease consumption of high fat foods, sugar and salt consumption
(Caballero, Stephenson et al., 2003; Sallis, McKenzie et al., 2003; Francis & Taylor,
2009).

There is evidence for the effectiveness of social marketing in generating dietbased behaviour change. Thirty-one interventions that were deemed to contain
distinguishing features of social marketing were reviewed (Gordon, McDermott, et al.,
2006), whether or not they were developed from a marketing viewpoint, or claimed to
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be social marketing (McDermott, Stead et al., 2005). That means the interventions did
not necessarily have to self-describe as social marketing, but had to provide evidence of
meeting benchmarks of social marketing, regardless of what intervention label was used
(McDermott, Stead, et al., 2005). In fact, by re-examining the publications describing
the 31 studies, it can be seen that only seven studies self-identified as social marketing.
Nevertheless, Gordon et al. (2006) concluded there was strong evidence for the
effectiveness of social marketing to positively change nutrition behaviour. However, not
all of the interventions reviewed by Gordon et el. (2006) were successful—many
reported mixed effects or no change; one even had a counter-productive outcome
(Gordon, McDermott, et al., 2006). The field of social marketing has grown rapidly
since 2006. Consider the finding that there were as many research publications in the
five years post 2007 than in the ten years prior (Truong, 2014). This indicates that there
is a need to review the more recent social marketing interventions in the healthy eating
domain, particularly the self-identified studies, to ascertain their effectiveness, and to
determine whether the application of social marketing practice is evolving and
improving.

In terms of strategies to effect behaviour change, the majority of social marketing
interventions seek to educate and inform. They rely on the use of high-involvement
strategies that require engagement with information, processing of that information and
the application of control to any future behaviour. For example, one study provided
facts about the health benefits of fruit, and how to overcome barriers to fruit
consumption (Shive & Neyman Morris, 2006), and another provided target diners with
information on which choices were healthy in restaurant settings (Acharya, Patterson, et
al., 2006). Reviews of social marketing in the nutrition space indicate this is commonplace, noting an over-reliance on the use of information-based strategies in programs
designed to change nutrition behaviour (Alcalay & Bell, 2000; Cismaru & Lavack,
2007). In his discussion of the importance of each criteria, Andreasen stresses the need
for social marketing to move beyond advertising, to where “the power of the approach
is manifested” (Andreasen, 2002, p. 7). Alden and Basil et al. (2011) go even further,
suggesting that although it is vital for consumers to receive consistent information and
messages, public health and education need to take the primary responsibility for
information provision and education, and that marketing efforts may be better directed
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at initiating new behaviour and encouraging repeat behaviours, which is more aligned
with commercial marketing practices.

Provision of information and education assumes that if well informed, people will
act rationally, in accordance with newly gained information or knowledge. However,
meta-analyses show that information campaigns only have a very small effect (5%
improvement for nutrition behaviours; 4-15% for other health behaviours (Snyder,
Hamilton et al., 2004; Snyder, 2007)). Most people know what they ‘should’ be doing,
and yet behaviour does not conform to these plans (Gibbons & Gerrard, 1995). Metaanalyses across a range of behaviours show that there is a substantial gap between
intention and behaviour, finding that intentions account for 28% of variance in actual
behaviour (Armitage & Conner, 2001; Sheeran, 2002). This suggests that there is a need
to consider why there is a discrepancy between intended and actual behaviour—to
examine whether alternative explanations of behaviour can inform social marketing
practice by indicating additional influences on behaviour beyond knowledge, which is
typically imparted via education.

2.3. Theories of behaviour and behaviour change in social marketing
There are a number of ways to describe the nature and purpose of behavioural
theory, or theories. In very simple terms, a good theory ‘explains, predicts and delights’
(Sutton & Staw, 1995). Other definitions include ‘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, 1993); ‘a systematic explanation for the observed facts
and laws that relate to a particular aspect of life’ (Babbie, 1992); or ‘a systematic
explanation for a diverse range of social phenomena’ (Schwandt, 1997). Collectively,
these interpretations assert that theory encapsulates what we know about the way things
are, the way they work, and the way they interact or fit together.

Theories of behaviour or behaviour change underpin many social marketing
interventions, and guide the way the research is approached. The underlying
assumptions of these theories are by default applied to the methods and strategies
employed during the research. The most common theories employed in social marketing
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research make a grand assumption—that humans are rational beings who gather facts,
consider the information, deliberate, calculate, and make a decision that serves their best
interests. However, such coherence requires a high level of cognition, and the
commercial marketing and psychology fields (Bargh, 2002; Evans, 2008) have accepted
for some time the idea that humans often make decisions without much thought (or
using a low level of cognition) and as a result, make seemingly irrational decisions.
Table 2 shows the theories of behaviour most commonly used in social marketing (Luca
& Suggs, 2013; Truong, 2014), as well as some models that are less commonly used
(sourced from Brennan, Binney et al., 2014 but not listed as commonly used by Truong,
2014 or Luca & Suggs, 2013), to demonstrate the cognitive and non-cognitive elements
in these models. This is not intended to be a comprehensive list of behaviour change
theories, more a way to demonstrate the dominance of rational or cognitive behaviour
theories used in social marketing health interventions.

Table 2: Theories of behaviour change used in social marketing
Cognitive/Conscious

Non-Cognitive/
Non-Conscious
Behaviour change theories commonly used in social marketing research (Truong, 2014)
and social marketing health interventions (Luca & Suggs, 2013)
Social Learning Theory (SLT)
Outcome expectations, selfSub-conscious
Social Cognitive Theory (SCT)
efficacy, modelling, selfmimicry
(Bandura, 1977, 1986)
regulation
Theory of Reasoned Action
Evaluations of attitude, norms,
(TRA) (Fishbein & Ajzen,
and perceptions of control
1975)
Theory of Planned Behaviour
Evaluations of attitude, norms,
(TPB) (Ajzen & Madden, 1986)
and perceptions of control
Health Belief Model (HBM)
Perceptions of susceptibility,
(Rosenstock, 1966)
severity, benefits, barriers, and
self-efficacy
The Transtheoretical Model
Conscious movement through
(TTM/SOC) (Prochaska &
processes of change, decisional
DiClemente, 1983)
balance, self-efficacy
Diffusion of Innovation (Rogers,
Adoption of innovations
2010)
communicated by others, seen to
be advantageous
Social Ecological Models
Individual factors, knowledge,
System factors,
(Bronfenbrenner, 1977, 1979)
efficacy, motivation
social, environmental
System
theories

Stage theories

Expectancy-Value Theories

Reciprocal
Determinism

Theory
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Table 2 (continued): Theories of behaviour change used in social marketing
Non-Cognitive/
Non-Conscious
Other behaviour change theories used in social marketing (Brennan, Binney, et al., 2014) but
not listed as commonly used by Truong (2014) or Luca and Suggs (2013)
Protection Motivation Theory
Perception of severity, likelihood,
(PMT) (Rogers, 1975)
coping, rewards and costs
Elaboration Likelihood Model
Direct routes of persuasion
Peripheral routes of
of Persuasion (ELM)
(effortful deliberation)
persuasion (less
conscious)
(Cacioppo, Petty et al., 1986)
Attitudes, social factors, affect,
intentions
Attitudes, norms, intentions
Individual motivation, ability
System theories

Theory of Interpersonal
Behaviour (Triandis, 1977)
Prototype Willingness Model
(Gibbons & Gerrard 1995)
Motivation, opportunity, ability
(MOA) (Rothschild, 1999)
Information-motivationbehavioural skills model
(Wackett, 1998)

Cognitive/Conscious

Expectancy-Value Theories

Theory

Habit
Prototypes (image),
social reaction
Opportunity,
mechanisms

Knowledge, motivation, skills
-

The majority of the behavioural theories commonly used in social marketing are
‘cognitive decision models’ (Donovan & Henley, 2010). Cognitive models have the
underlying assumption that humans are rational, and make decisions after assessing the
available information and prevailing circumstances. For example, Social Cognitive
Theory or Social Learning Theory (Bandura, 1977, 1986) assumes attention to,
retention, and reproduction of behaviour via either direct observation, verbal instruction
or symbolic interpretation. However, it must be noted that some forms of mimicry can
happen without awareness. The Theory of Reasoned Action (TRA) (Fishbein & Ajzen,
1975) and Theory of Planned Behaviour (TPB) (Ajzen & Madden, 1986) assume an
assessment of beliefs and attitudes to form a behavioural intention. The Health Belief
Model (HBM) (Rosenstock, 1966) and Protection Motivation Theory (PMT) (Rogers,
1975) assume a conscious assessment of risk (severity and likelihood). The
Transtheoretical Model of Health Behaviour Change (Stages of Change) (Prochaska &
DiClemente, 1983) assumes cognitive “readiness to change”. These models all assume
that behaviour is under the control of the individual, and once behavioural intention is
formed, facilitators and inhibitors then determine whether that intention is transformed
into behaviour. In this construction, there are a number of potential avenues of
influence. Increasing knowledge, changing beliefs or attitudes, emphasising benefits,
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and removing barriers, are all mechanisms used by social marketers (and others) to
facilitate behaviour change through cognitive means. Taken together, these models
dominate social marketing in the nutrition space (examples include: Nader, 1989;
Luepker, Folsom et al., 1994; Luepker, Johnson et al., 1996; Havas, Anliker et al., 1998;
Delichatsios, Hunt et al., 2001; Neiger, Thackeray, et al., 2001; Birnbaum, Lytle et al.,
2002; Levine, Olander, et al., 2002; Baranowski, Cullen et al., 2003; Caballero,
Stephenson, et al., 2003; Havas, Anliker et al., 2003; Neumark-Sztainer, Story et al.,
2003; Prochaska & Sallis, 2004; Young, Anderson et al., 2004; Acharya, Patterson, et
al., 2006; Gittelsohn, Dyckman, et al., 2006; Buchthal, Doff et al., 2011).

There are some models of behavioural change that attempt to incorporate noncognitive elements. The Theory of Interpersonal Behaviour (Triandis, 1977) assumes a
role for habit, and the Prototype Willingness Model (Gibbons & Gerrard, 1995)
assumes a role for image. The Elaboration Likelihood Model of persuasion (ELM)
(Cacioppo, Petty, et al., 1986) includes peripheral processing of messages as central to
the model. Apart from the ELM, which has seen some use in communication campaigns
(Evans, Necheles et al., 2007), these models have not been routinely used in social
marketing intervention research. This is despite our knowledge that many decisions are
automated, and therefore not explained by a cognitive decision-making model.

As a consequence, almost all of these theories are focused on the individual, that
is, they all inspire downstream interventions which seek to change individual factors
like

knowledge,

attitude

or

intention.

Only the

social

ecological

models

(Bronfenbrenner, 1977, 1979) recognise the influence of factors beyond the individual,
and support intervention at one or many of the levels of intrapersonal, interpersonal,
organisational, community, physical environmental, and policy (Sallis, Owen, et al.,
2008). There is support for social marketing to intervene further upstream (Hoek &
Jones, 2011; Wymer, 2011; Gordon, 2013), but at this point in time the evidence base is
dominated by a downstream approach (Truong, 2014).
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2.4. Human decision-making processes—the controlled and the
automatic
The concept of two types of behavioural processes has been accepted by most
fields of psychology (Evans, 2008), commercial marketing (Bargh, 2002; Pocheptsova,
Amir et al., 2009), and popularised in recent books such as those by Kahneman (2011),
Ariely (2008) and Gladwell (2007). Known by various names, these two types of
processes are considered to be either fast (automatic, reflexive, non-conscious) or slow
(controlled, reflective, conscious) (Kahneman, 2011). The titles that they are known by,
and features associated with them are shown in Table 3 and Table 4.

Table 3: Summary of the labels given to dual systems
Labels for dual processes in the literature, aligned on the assumption of a generic dual
system theory
References

System 1

System 2

Fodor (1983, 2001)

Input modules

Higher cognition

Schneider & Schiffrin (1977)

Automatic

Controlled

Epstein (1994), Epstein & Pacini (1999)

Experiential

Rational

Chaiken (1980), Chen & Chaiken (1999)

Heuristic

Systematic

Reber (1993), Evans & Over (1996)

Implicit/tacit

Explicit

Evans (1989, 2006)

Heuristic

Analytic

Sloman (1996), Smith & DeCoster (2000)

Associative

Rule based

Hammond (1996)

Intuitive Analytic

Analytic

Stanovich (1999, 2004)

System 1 (TASS)

System 2 (Analytic)

Nisbett et al. (2001)

Holistic Analytic

Analytic

Wilson (2002)

Adaptive unconscious

Conscious

Lieberman (2003)

Reflexive

Reflective

Toates (2006)

Stimulus bound

Higher order

Strack & Deutsch (2004)

Impulsive

Reflective

Source: Evans (2008)
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Table 4: Summary of the features of dual systems
Clusters of attributes associated with dual systems of thinking
System 1

System 2

Cluster 1

Unconscious (preconscious)

Conscious

(Consciousness)

Implicit

Explicit

Automatic

Controlled

Low effort

High effort

Rapid

Slow

High capacity

Low capacity

Default process

Inhibitory

Holistic, perceptual

Analytic, reflective

Cluster 2

Evolutionarily old

Evolutionarily recent

(Evolution)

Evolutionary rationality

Individual rationality

Shared with animals

Uniquely human

Nonverbal

Linked to language

Modular cognition

Fluid intelligence

Cluster 3

Associative

Rule based

(Functional

Domain specific

Domain general

characteristics)

Contextualized

Abstract

Pragmatic

Logical

Parallel

Sequential

Stereotypical

Egalitarian

Cluster 4

Universal

Heritable

(Individual
differences)

Independent of general intelligence

Linked to general intelligence

Independent of working memory

Limited by working memory capacity

Source: Evans (2008)

Automatic decision-making processes allow humans to function effectively—by
automating some tasks and thereby ‘freeing up’ our mental capacity for more
demanding tasks (Bargh & Chartrand, 1999; Cohen & Farley, 2008). Whilst they do not
follow a rational line of action, nor always serve the best interests of the individual, they
occur with regularity, and can often be explained. In other words, human decision
making is flawed, but in predictable ways (Blumenthal-Barby & Burroughs, 2012).
Instead of rationalising every decision—by considering all of the options and choosing
which course of action gives maximal benefits—humans use heuristics and biases to
quickly make a decision and move on. Some of these biases include the status quo bias
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(sticking with the default option or what is usual), present-based biases (giving more
importance to benefits in the present compared to similar or greater benefits in the
future), and tangibility biases (giving more importance to tangible benefits compared to
less tangible benefits) (Loewenstein, Brennan et al., 2007). Others include anchoring
effects (basing decisions on the first information given regardless of how relevant it is
to the whole situation), and availability biases (evaluating situations based on the most
vivid examples recalled) (Carvalho & Mazzon, 2013). Humans also make non-rational
decisions as a result of contextual cues found in their surroundings, for example,
choosing an object because it is more obvious (salience effects), or because it was
recently brought to mind (priming effects) (Blumenthal-Barby & Burroughs, 2012;
Carvalho & Mazzon, 2013).

2.4.1 Automatic decision making and food choice
Much of our eating behaviour is thought to be automatic (Cohen & Farley, 2008),
and experiments have shown that eating can be both uncontrollable and unconscious
(Moldovan & David, 2012), heavily influenced by the physical features of the eating
environment (Wansink, 2004), and/or social and ambient cues (Stroebele & De Castro,
2004). It is known that a person makes over 200 food-related decisions each day,
assigning much of this behaviour to automatic processes which involve little conscious
awareness (Wansink & Sobal, 2007).

There are a number of ways individual eating behaviour can be influenced without
the conscious involvement of those individuals. Making small changes to availability is
one way—for example, by changing portion sizes or subtly changing the set of offerings
within a dining room or restaurant. Experiments have shown that increasing portion
sizes systematically increases consumption of food (Rolls, Morris et al., 2002; Diliberti,
Bordi et al., 2004; Rolls, Roe et al., 2004). The additional consumption appears to
happen without conscious recognition that more has been eaten; in one example, those
unknowingly eating from self-refilling soup bowls ate 73% more soup but reported they
had not consumed more, nor did they report feeling more full (Wansink, Painter et al.,
2005). Even cues which should deter consumption, like food that tastes bad, do not
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prevent this from happening—people ate 33% more stale popcorn when it was served in
a large container (Wansink & Kim, 2005).

Consumption can be influenced without changing availability, or the food itself,
but rather by changing how convenient it is to eat it (Wansink, Painter et al., 2006;
Rozin, Scott et al., 2011). Convenience plays a role in both conscious deliberations
about food choice and in instances of less conscious food consumption. For example,
conscious perceptions of convenience involve savings of both time and effort (Jaeger &
Meiselman, 2004), and can relate to all phases of food consumption, from procurement
of ingredients through to preparation, consumption and cleaning/tidy up (Jaeger &
Cardello, 2007). Consumer demand has driven an increase in convenience foods, readymade foods and partially prepared foods, and individuals make conscious choices
involving convenience when choosing foods (Pollard, Kirk et al., 2002). But
convenience also plays a role at a subconscious or automatic level. Increasing effort (or
reducing convenience) can decrease food selection or consumption. Placing water
pitchers further away from the table (Engell, Kramer et al., 1996); candy or chips off the
main cafeteria serving line (Meiselman, Hedderley et al., 1994); or candy bowls just out
of reach in the office (Wansink, Painter, et al., 2006) resulted in less consumption of
these items than when the items were in the immediate vicinity. Even subtler
convenience mechanisms have been effective in guiding food choice behaviour. Making
items slightly more difficult to reach (by inches) or slightly more difficult to select (by
using tongs rather than a spoon) reduced the selection of the harder to reach or harder to
serve items (Rozin, Scott, et al., 2011). Simply manipulating the convenience of the
ordering process by requiring the opening of an envelope or turning of a menu page
reduced the selection of items on the previously sealed or second page (Wisdom,
Downs et al., 2010).
The salience of an object is the extent to which it ‘stands out’ relative to
neighbouring objects (Guido, 1998), essentially, the ‘obviousness’ of that object. An
item can be salient if it is more noticeable than other objects nearby, if it is unusual or
unexpected, or if it commands more attention (Fiske & Taylor, 1991); an item can
become salient via the properties of the object (stimulus driven) or via the intentions of
an individual (goal driven) (Guido, 1998). Experiments have shown not only that
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humans can make food choice decisions in less than a third of a second (Milosavljevic,
Koch et al., 2011), but also that visual saliency of particular supermarket food items can
influence those choices more than existing personal preferences (Milosavljevic,
Navalpakkam et al., 2012), a bias which strengthens with increased cognitive load.
Mann et al. (2007) observe that when resources available for attention are low,
individuals can only focus on the most salient cues, and as a result their behaviour is
influenced almost exclusively by these cues. Their research with eating, and smoking,
demonstrated that salient cues can effectively guide behaviour in either direction—to
either support existing behavioural intentions, or to promote behaviour that violates
self-standards (Mann & Ward, 2007).

Intrinsic to stimulus-driven definitions of salience is the concept of prominence.
The prominence of a food item within a particular food environment also influences the
likelihood that item will be selected. Measures of prominence have generally focused on
assessing the relative shelf-space assigned to different products (Kelly, Flood et al.,
2011). Manipulating the amount of space by increasing metres of shelf space for food
items results in increased selection and purchasing of those items (Curhan, 1974) as
does the use of ‘prime’ space, for example near cash registers and on the end of aisles
(Sorensen, 2008; Cohen & Babey, 2012).

These factors—convenience, salience and prominence—can all increase the
selection and consumption of foods without necessarily increasing availability or
volume, and often within the realm of automatic decision making, or ‘mindless
choosing’. The concept of choice architecture relies on the fact that the way in which a
choice is presented affects what is chosen (Johnson, Shu et al., 2012), and attempts to
present choices in such a way that the ‘good’ choice is easy, and in doing so utilises
automatic decision-making mechanisms. Although the evidence base is relatively small,
choice architecture shows promise for improving eating behaviour (Skov, Lourenco et
al., 2013).
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2.4.2 Implications for social marketing theory
There are three theoretical implications arising from the literature discussed in this
chapter. These concern the meta-theoretical assumption that currently dominates social
marketing, the concept of voluntary behaviour, and the behavioural domain in which
social marketing operates.

Firstly, if social marketing theories, methods and strategies are based on a rational
model of behaviour, then only one area of influence is being conceptualised, measured
and tested. As Carvalho and Mazzon (2013) acutely observe, ‘no combination of
marketing mix, branding and other usual tools is enough to compensate for an
inaccurate model of human behaviour’. By adjusting the meta-theoretical approach, and
the resulting theories, methods and strategies, social marketing uncovers another avenue
of behavioural influence, and increases the probability of changing behaviours for the
better.

Not unrelated is the concept of voluntary behaviour that is common to most social
marketing definitions. Changing the meta-theoretical viewpoint to recognise that human
behaviour is at times voluntary (under conscious control), and at other times being
performed automatically (with little or no conscious involvement), requires the
admission that social marketers seek to change those automatic behaviours that are
performed via free will and are not mandated via policy which revokes freedom of
choice. As a direct consequence, this means that social marketers are pursuing
involuntary behaviour change in the sense that they want to change behaviour without
the voluntary control of the individual through manipulations of salience, prominence or
convenience to permit freedom of choice without necessarily invoking conscious
decision processes. This is a different interpretation of involuntary than that which has
been discussed with regard to legislation and the removal of individual choices
(Donovan, 2011; Hoek & Jones, 2011).

Further, the change of meta-theoretical position requires a refocusing, or
broadening, of the social marketing domain. The characteristics of social marketing
(shown in Figure 2: Characteristics of social marketing, on page 22) articulate a
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systematic process that keeps consumers at the core of the process, giving social
marketers the flexibility to develop a mix of solutions with the best chance of success
given the situation at hand. This concept implies a conscious willingness by individuals
to engage with the program, to trade costs (time, effort) for benefits (products,
enjoyment, long-term health). Yet the potential for behaviour change without this
individual engagement is evident, and movement in this direction has been called for by
some scholars (Donovan, 2011; Wymer, 2011; Spotswood, French et al., 2012). This is
commonly referred to as moving away from the downstream intervention’s focus on the
individual, and making changes at the midstream (the social milieu) or the upstream
(the environment) levels (Cheng, Kotler et al., 2011).

Consider efforts to change social norms (which exert social pressure to modify
individual behaviour), or efforts to create helpful environments (which facilitate socially
responsible or healthy behaviours). Both attempt to support internal motivation for
behaviour, by providing external cues that assist in the motivation to behave in a
particular way. Now take this a step further and contemplate the situation where the
environment is constructed in such a way that taking the healthy or socially responsible
choice is more obvious, more convenient and less time-consuming. This approach does
not rely on an individual being fully aware of an exchange, or making a conscious
decision to act in a healthy or socially responsible way; instead, the individual is
following a path presented to them that is easy, requires little thought and remains of
their own free will to take, since choice alternatives remain available and are not
removed via limits, restriction or prohibition. Scholars argue these techniques should be
adopted more widely in social marketing (Donovan, 2011; Spotswood, French, et al.,
2012; Wood, 2012), and that adoption of these techniques would represent another
adaptation of common commercial practice for social benefit (Donovan, 2011; French,
2011).

2.4.3 Implications for social marketing practice
The high level of automated response in eating, coupled with a dominant focus of
influencing individual behaviour in social marketing via conscious approaches, has two
important implications for social marketing research and practice. Firstly, current
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approaches to formative research may be tapping only one area of influence and
overlooking another (the subconscious influences), thereby creating only a limited
understanding of the consumer. Secondly, the dominant intervention practice of
appealing to the conscious thinker may be limiting the effectiveness of social marketing
by failing to include additional avenues of influence.

Social marketers typically approach formative research using focus groups,
(examples include Neiger, Thackeray, et al., 2001; Thackeray, Neiger, et al., 2002;
Francis, Taylor et al., 2004; Young, Anderson, et al., 2004; Shive & Neyman Morris,
2006; Evans, Necheles, et al., 2007; Hoffman, Morris et al., 2009; Richards, Hackett, et
al., 2009). The focus group method uses questions that assume eating decisions are
rational, deliberate and conscious—not automatic, as the literature suggests the majority
of eating decisions are. For example, questions such as: Why do you think younger men
eat less fruit than other people do? Why do you think younger men eat fewer vegetables
and less variety of vegetables than other people do? What would help you eat more
vegetables and fruit? What would stop you eating more vegetables and fruit? (Dumbrell
& Mathai, 2008, p. 217) all assume a conscious rationalisation of the reasons for
behaviour. At times, the use of focus groups is supplemented with individual interviews,
or includes the use of visual methods within the focus group, such as the Thematic
Apperception Test (Morgan & Murray, 1935), or Triad Sorting (Kelly, 1955), which
may uncover some associations not attributable to rational thought. Nevertheless, the
predominant practice is based on exploring conscious rationalisations of behaviour. This
poses two important issues for social marketing formative research. The first issue is
that when only the rational or conscious influences are captured, the automatic
influences are subsequently ignored. The second issue is that those conscious
rationalisations of behaviour may not be accurate. If individuals are asked about
behaviours they have performed while in an automatic mindset or the influences that led
to that action, they might give a coherent explanation, but their justification will often
be wrong (Carvalho & Mazzon, 2013).

Social marketing interventions that rely on the conscious thinker have had success
in changing dietary behaviour by including strategies that inform at the point of
purchase (Acharya, Patterson, et al., 2006; Gittelsohn, Dyckman, et al., 2006) or by
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designing more consumer oriented forms of education (Levine, Olander, et al., 2002;
Francis & Taylor, 2009; Rivera, Lieberman et al., 2010). However, there have been
instances where these forms of interventions have met with little or no success (Foster,
Sherman et al., 2008; Hoffman, Morris, et al., 2009; Evans, Christoffel et al., 2011),
indicating that an over-reliance on appealing to the conscious thinker may not always be
effective. The inclusion of strategies that trigger automatic responses may improve
social marketing practice by providing additional avenues of influence. In the social
marketing field, discussions of non-voluntary influences on behaviour are centred on
legislation or policy, and there is little empirical evidence for non-voluntary means of
influencing behaviour that is not legislation or policy-based within the social marketing
literature, particularly in field settings.

2.5. Proposition development
Taken as a whole, this review of the literature suggests that a broadening of the
meta-theoretical assumptions of social marketing to include both types of human
decision making (conscious and automatic) can increase the efficacy of social marketing
interventions. This broadening needs to occur in two stages—formative research and
intervention.

Formative research must be broadened to ensure that researchers can capture both
conscious and automatic influences on behaviour. These automatic influences will often
be found in the social and environmental realms, rather than through individual
articulations of rational processes. Formative research needs to include methods that
examine these realms, and observe behaviour within these contexts, in order to
disentangle what the conscious and automatic influences may be, and where they
intersect, align or contradict. Using these findings and insights, social marketers can
then design interventions that can have an effect through these social and environmental
contexts, and through automatic processes.

Consequently, social marketing interventions must be broadened to include
strategies that can trigger healthier behaviour through automatic decision-making
processes. The factors present in the environment that trigger automatic eating
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behaviour can be used to encourage healthier eating, as can been seen in the work by
Thorndike and Sonnenberg et al. (2012), where the healthier items in a cafeteria were
placed at eye level, and in the work of Hanks and Just et al. (2012), where a more
convenient cafeteria line that contained only healthier choices was set up. Both of these
strategies positively influenced eating behaviour. The inclusion of these strategies in a
social marketing intervention is likely to improve efficacy when compared to an
intervention that relies purely on an individual weighing up the pros and cons of a
voluntary behaviour change. For example, designing an intervention that appeals to the
conscious thinker—that provides motivation to eat healthfully—may be partially
effective. Adding mechanisms to encourage healthy eating when the individual does not
have healthy eating at front of mind—when cognitive load is high or distractions are
many and automatic decision making is occurring—may improve effectiveness. In the
context of this thesis this may mean using conscious appeals that provide information
and incentives (as is common in social marketing practice), as well as shaping the
dining environment. This would facilitate healthy eating even when individuals are not
consciously trying to eat healthily, and may extend social marketing’s effectiveness.

It is this proposition, that the efficacy of social marketing interventions can be
improved by investigating and including triggers for automatic behaviour, which guides
this thesis.

2.6. Research questions
This section highlights the knowledge gaps established as a result of the literature
review, and poses the research questions. The core proposition is that the efficacy of
social marketing interventions could be improved by taking into account two types of
human decision making—the rational, conscious form and the automatic, unconscious
form.

Social marketing has had success in changing dietary behaviour, but has also at
times produced mixed results or failed to have an effect (Gordon, McDermott, et al.,
2006). The earlier reviews indicate that the predominant approaches relied heavily on
information provision and education (Alcalay & Bell, 2000; Gordon, McDermott, et al.,
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2006; Cismaru & Lavack, 2007), and that commonly accepted characteristics of social
marketing were absent from many of these behaviour change programs (McDermott,
Stead, et al., 2005). Before assuming that a broadened approach to social marketing is
needed—one that recognises both conscious and automatic decision-making
processes—it must be acknowledged that the field of social marketing has experienced a
tremendous amount of growth in the last ten years compared to the previous ten
(Truong, 2014). This indicates a gap in what is known of the application of social
marketing to eating behaviour, and its efficacy. Therefore, the first research question
posed by this thesis is:

RQ1: To what extent have social marketing benchmark criteria been used in
social marketing interventions designed to improve eating behaviour? How
effective are those interventions?

In this chapter, the theories that underpin most social marketing interventions
were highlighted, and contrasted with the literature describing the existence of two
types of human decision making. This identified a key gap in the literature, the absence
of social marketing interventions that take into account both decision-making types
during formative research or intervention stages. To test the proposition that social
marketing interventions can benefit from a broader meta-theoretical approach, a social
marketing intervention needs to be designed and evaluated whilst taking this broader
view. The first step would be to investigate influences on eating behaviour that prompt
behaviour through both pathways during the formative research stage. In the context of
this research, this step stimulated the subsequent research questions, which are:

RQ2: What are the conscious influences on eating behaviour (the
motivators, perceived opportunities and professed abilities to eat healthily)
within the targeted military population?

RQ3: What environmental influences, known to influence eating behaviour,
exist in the environment that surrounds the targeted military population?
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RQ4: What eating behaviours are exhibited by military personnel in a
military dining environment?

The final step would be to stage a social marketing intervention that contains
strategies which operate through both mechanisms (conscious and automatic), and to
compare this with the conventional approach that relies on cognitive engagement. This
prompted the final research question:

RQ5: To what extent is a social marketing intervention that incorporates
strategies that utilise both conscious and automatic processes on the eating
behaviour of military personnel effective?

2.7. Conclusion
This chapter has reviewed the existing literature relating to the research proposed
for this thesis. The theoretical and practical nature of social marketing has been
discussed, along with explanations of the nature of decision making from the broader
social science literature. From this review, it was concluded that social marketing may
benefit from investigation of the ways in which automatic decision making contributes
to eating behaviour during formative research, and from investigation of triggers for
automatic decision making that may be used during interventions. The proposition was
formed that social marketing efficacy could be improved when automatic decision
making was examined in formative research and also included as an intervention lever.
This thesis aims to provide empirical data to support that proposition. The next chapter
discusses the research design and methods chosen for this thesis.
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3.

Chapter III: Research Design and Methodology1
One of the defining characteristics of social marketing is the importance it places

on understanding people, their behaviour, their motivations, and how they are
influenced by others and their surroundings, in order to develop interventions that are
strongly oriented toward the individuals and groups they are intended to affect (Truss,
Marshall et al., 2010). Individuals exist within groups, within communities, and within
environments, and as a result are influenced by factors within these social and
environmental structures. Research has shown the social and physical environment can
have a powerful influence on behaviour often with little awareness or conscious
involvement (Bargh, 2002; Cohen & Farley, 2008; Cohen & Babey, 2012). Currently,
social marketing does not often consider this during formative research or intervention,
predominantly retaining a downstream focus (Gordon, 2013; Truong, 2014). This
research has been designed to take a broader approach to social marketing formative
research and intervention in order to investigate behavioural influences beyond the
individual, and to utilise environmental influences as one of these broader influences to
improve eating behaviour in a military population.

This chapter justifies the approach taken to address the research questions. This
includes discussion of the research context, acknowledgement of the research paradigm,
the choice of methodology, data collection methods and methods of analysis. To begin
this chapter, the research context and the origins of the thesis project are discussed to
give an understanding of how this body of work arose and how it is situated.

3.1. Research Context
Military forces around the globe have an important role to play in ensuring the
security of the nations they protect, and responding and assisting in times of emergency
or humanitarian need. In an age of sophisticated equipment, weaponry, communication
and other technologies, recognition of the importance of the human element of military
forces is not lost. Military forces depend on the performance of highly capable
1

Sections of this chapter formed the basis of the conference paper: Carins, J. E., Rundle-Thiele, S.
R., & Fidock, J. (2015). Looking through a Glass Onion: A mixed method formative research case.
Awarded Best Academic Paper at the World Social Marketing Conference, 2015.
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individuals working together in cohesive teams to achieve a common purpose
(Australian Army, 2014; U.S. Army, 2015). Military doctrine and culture instils a sense
of shared mission or shared purpose—the ‘esprit de corps’ that is developed is that of
unity, common interest and common responsibility among the personnel—a sense of
both individual and collective responsibility for the mission. This shared mission means
individuals have a good reason to strive for a high level of personal health, fitness and
performance.

Military service requires physical strength and fitness to accomplish tasks within a
mission while remaining healthy and uninjured (Roy, Springer et al., 2010; Debboun &
Burton, 2013). Although physical activity and carefully designed training are key to
reaching the required level of performance, training in the absence of adequate nutrition
will not achieve the desired result (Deuster & Silverman, 2013). Nutrition is an
important factor in every aspect of military life: physical performance, cognitive
performance, sleep, mood, and overall health (Purvis, Lentino, et al., 2013).
Considering the emphasis on optimising performance to achieve the shared mission, and
the benefits associated with eating well, military personnel have a strong incentive to eat
well. However, studies show that many do not—they have poor dietary habits (Skiller,
Booth, et al., 2005; Forbes-Ewan, Probert, et al., 2008; Barlas, Higgins, et al., 2013). As
a result, obesity levels within the military mirror those of the general population in
many countries (Cawley & Maclean, 2012; Fear, Sundin et al., 2011; Peake, Gargett et
al., 2012).

Australian Defence Force (ADF) personnel are no exception, and a number of
studies have revealed that Australian soldiers consume a diet that is not appropriate—
they consume insufficient carbohydrate-rich foods and too many fat-rich foods (Booth
& Coad, 2001; Skiller, Booth, et al., 2005; Forbes-Ewan, Probert, et al., 2008). This
combination leads to a diet that is too high in fat and unbalanced with respect to the
recommended core food groups (Booth & Coad, 2001). Further, ADF personnel are also
at risk of eating insufficient amounts of a number of nutrients—calcium, magnesium,
zinc and iron (Booth & Coad, 2001). Rates of overweight or obese people in the ADF
are similar to the national average, with approximately 62% either overweight or obese
(Australian Institute of Health and Welfare, 2010). This situation appears more critical

42

when ADF rates are compared to the equivalent age group in the general population
(56% obese or overweight) (Australian Institute of Health and Welfare, 2010).
However, the high muscle mass of some ADF personnel may contribute to a higher
BMI (body mass index) without the same level of risk of illness and mortality that
would be assumed for the general population (Australian Institute of Health and
Welfare, 2010). Currently, no data exists to show what discrepancy may exist due to
high muscle mass in this population. Irrespective of this assumed inflation of the ADF
rates of overweight and obesity, there are still substantial numbers of obese and
overweight members, indicating a need to address this problem.

The main focus of eating behaviour research conducted with military populations
has been focused on other issues—mainly the reasons for under-consumption of
packaged foods during field situations such as training exercises and combat situations
(Marriott, 1995; Hirsch, Kramer et al., 2005; Jaeger & Cardello, 2007; Carins &
Tennant, 2011) which leads to an energy deficit or critical nutrient shortages. There has
been little exploration of the influences on eating behaviour of military personnel that
lead to the regular consumption of an unhealthy diet (Jallinoja, Tuorila, et al., 2011).
There have been very few publications in the open literature detailing weight control or
healthy eating programs conducted with military personnel (Peel & Booth, 2001;
Bowles, Picano, et al., 2006), and there is a lack of knowledge of how to treat obesity in
military populations as a whole (Sanderson, Clemes, et al., 2011). A few have been
published during the course of this candidature—their prime focus has been working
with military dining foodservices in Finland and the US to alter the food selections
available to military personnel (Bingham, Lahti-Koski et al., 2012; Crombie,
Funderburk et al., 2013). Clearly, there is a need to investigate methods to change
eating behaviour within this population as a means of improving the health and
performance of ADF personnel.

In Australia, the Defence Science and Technology Group (formerly known as
DSTO) is a Commonwealth Government Organisation that provides science and
technology services (including research and applied science applications) to issues that
are pertinent to the wider Australian Defence Organisation. This PhD project was
sponsored by DSTO under the Land Human Sciences capability, in the form of a staff
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member PhD sponsorship. The requirement was to investigate military eating behaviour
and test strategies to improve the eating behaviour of ADF personnel. Ethical clearance
was obtained through both the Griffith University Human Research Ethics Committee,
and the DSTO Human Research Ethics Committee (see Appendix 1).

The research was conducted at large military bases in Northern Australia, with
personnel on those bases, and in facilities there. The two bases involved in this project
were similar in population size, and are two of the larger bases in the country (Defence
Life Magazine, 2014). Every military base has its own character and culture which is
reflective of the service groups that are stationed there, with individual personnel
fulfilling different roles on the base that require them to be there for varying lengths of
time. Some may be posted there for a posting cycle (generally two years) or for a short
training exercise or course (days to weeks). Consequently, while the size of the
population attached to the base may be stable over time, the composition of individuals
within this group is changing regularly.

3.2. Research Paradigm
A research paradigm is a set of assumptions shared by a community of scientists
that provides a philosophical and conceptual framework for organised study of the
world (Deshpande, 1983). The research paradigm shared by a researcher will influence
the research design and methods selected, as well as the thinking and arguments that
emerge from the research work. Within a research paradigm, or stemming from it, are
assumptions about the nature of reality (ontology), the relationship between a researcher
and that reality (epistemology), and how research is conducted to produce knowledge
about reality (methodology) (Guba & Lincoln, 1994). Ontology concerns issues such as:
is there a ‘real’ world or is it socially constructed? Do the objects under study exist
independently of human thought or are they dependent on human conception? It follows
then that epistemology involves matters of objectivity and subjectivity. Researchers of a
‘real’ world uphold ideals of independence from the objects under study; researchers of
socially constructed entities believe in a strong link between the researcher and the
researched, favouring immersion in the context and the production of knowledge. The
methodology describes the way in which the researcher accesses and produces
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knowledge about reality. One researcher may, for example, use experimentation and
measurement to inform knowledge about ‘real’ world entities; another researcher may
use interpretive methods as a way to understand aspects of a socially constructed world.

The evolution of different research paradigms has a long and complex history,
firstly from a divide between positivism and constructivism, through to the paradigm
proliferation we see today (Donmoyer, 2008). Some philosophers uphold sharp
demarcation between the paradigms, and the belief that the paradigms and associated
methods cannot be blended due to ‘differences between their underlying…assumptions’
(Denzin, 2010, p. 422). Others advocate a more pluralistic or eclectic approach whereby
differing perspectives are deemed useful in the quest for knowledge (Johnson &
Onwuegbuzie, 2004).

The paradigm of pragmatism is most reflective of the worldview of this
researcher. Pragmatism advocates a practical and outcome-oriented approach to inquiry
encouraging the selection of methods that assist researchers to better frame, address, and
provide answers to their research questions (Johnson, Onwuegbuzie et al., 2007).
Ontologically, this means a belief in both a single real world, and multiple constructed
realities that arise as individuals form unique interpretations of that world (Morgan
2007). In other words, pragmatism recognises the existence of a natural or physical
world as well as the occurrence of social and psychological entities such as language,
culture and subjective thoughts (Johnson & Onwuegbuzie, 2004).

Epistemologically, pragmatism moves away from the objective-subjective
dichotomy, instead considering that each could be relevant at different stages of the
research cycle (Teddlie & Tashakkori, 2009), as the researcher moves towards
knowledge of ‘what works’ in the world. In other words, a pragmatic researcher is not
observing the world from a distance to create an explanation of ‘how the real world is’
(an objective stance), nor immersing themselves in a process to interpret and create
meaning (a subjective stance). Rather, the pragmatic researcher is involved in a process
of assessment and intervention to create knowledge that is appreciated for being useful
in action (Goldkuhl, 2012). In a pragmatist’s world, thinking follows a dynamic process
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of belief, doubt, inquiry, modified belief, new doubt, and new inquiry…the present is
always a new starting point (Johnson & Onwuegbuzie, 2004, p. 17).

In this way, pragmatism is most closely aligned to the perspective of this
researcher as it is concerned with intervening in the world and not merely observing the
world. It is this researcher’s belief that knowledge is created by a constant process of
identifying questions, inquiring appropriately to answer them, producing knowledge and
revising what is known as individuals work together as a community of researchers to
advance a body of knowledge.

Methodologically, pragmatism takes a pluralistic and eclectic approach through
the carefully considered integration of methods to suit the research issues at hand
(Morgan, 2007). This does not imply an ‘anything goes’ attitude, but using the
combination of methods to provide complementary strengths and non-overlapping
weaknesses (Johnson & Turner, 2003). Multiple data sources, analyses, methods,
theoretical perspectives and/or inferences are combined and compared by a process
likened to triangulation—where findings corroborate to create knowledge (Tashakkori
& Teddlie, 2003), or even crystallisation—where taking different perspectives and
approaches can provide a deepened, complex, but still only partial understanding of a
topic (Richardson, 2000). The result is stronger inferences; the ability to answer
research questions that a single method cannot; and an allowance for more diverse
findings (Denzin, 2010). Therefore this thesis adopts a mixed methods approach,
utilising both qualitative and quantitative methods as well as assessment and
intervention phases, which is covered in further detail in the next section – Research
Overview.

3.3. Research Overview
3.3.1 Research design
This thesis employs a two-stage process of formative research (four studies)
followed by an intervention phase (one study). In both stages the research takes a
broader approach to social marketing research, investigating both conscious influences
on eating behaviour, and the features of the environment during formative research as
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influences on automatic decision making; and implementing conscious strategies, as
well as making changes to the military dining environment during intervention to utilise
both paths of decision making to effect change.

The first study was a systematic literature review to assess the important features
of social marketing and review their effectiveness in bringing about behaviour change in
the domain of healthful eating. The second study was a qualitative study involving
Army personnel to establish participant motivations to eat well, and conscious
perceptions of enablers and facilitators of those motivations. The third study was an
assessment of the food environment that surrounds a military population to
independently determine whether the foods outlets that military personnel could access
were able to support healthful food choices. A fourth study observed diners making
selections in the military dining facility to observe the individual-environment
interaction, and also to test a food selection evaluation method. The fifth and final study
was an experimental study conducted in a real world setting to test the effect of two
social marketing programs—the first intervention using communications based on
military motivations to appeal to the conscious thinker, and the second incorporating
environmental layout strategies to trigger automatic behaviour. These studies are
described briefly in turn in Sections 3.3.2–3.3.6. Detailed methodologies for each are
given in Chapters V–VII.

3.3.2 Study 1: State of the Science: A Systematic Review
Systematic literature reviews are an exercise in ‘sense-making’. They enable a
body of literature to be systematically searched, retrieved and examined to determine
which strategies have worked and which haven’t and where gaps in knowledge exist
(Petticrew & Roberts, 2008). By taking a systematic approach in two areas—the search
and analysis, two important qualities are yielded. The first is a level of confidence that
all relevant publications have been found, and the second is an unbiased assessment of
the studies that are included. A systematic literature review offered the opportunity to
synthesise the current ‘state of the science’ in social marketing interventions targeting
healthy eating, providing a current or contemporary understanding of how social
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marketing has been applied to improve eating behaviour, and to understand key success
factors for an intervention.

Method: This systematic literature review aimed to locate recent social marketing
interventions (2000 onwards) that were designed to encourage healthful eating; to
determine the extent to which accepted social marketing benchmark criteria (a
behavioural objective, formative research, audience segmentation, exchange, marketing
mix, competition, see Andreasen, 2002) were present in those studies; and determine the
effectiveness of those interventions. Seventeen databases were searched (MEDLINE;
PsycINFO; CINAHL; Web of Science; Emerald; Business Source Complete; EconLit;
Sociological Abstracts; ERIC; IBSS; Proquest Central; Physical Education Index;
SPORTDiscus; Ebsco e-journals; Inspec; NTIS; Sciencedirect), and further publications
located, using backward searching from reference lists and forward searching using
author and study names, to ensure a complete dataset as far as practically possible.
Descriptive and quantitative analyses were conducted to assess the use of the
benchmark criteria and the effectiveness of the interventions. Further methodological
details are provided in Chapter 4, Section 4.3.

3.3.3 Study 2: Looking Within: Conscious Motivations for Healthful Eating
In line with previous methods designed to investigate conscious decisions,
individual in-depth interviews were conducted with personnel and transcripts were
analysed using thematic analysis. In-depth interviews allow the interviewer to delve
deeply into individual experiences, perceptions, and perspectives on a given set of
issues (DiCicco‐Bloom & Crabtree, 2006). Subsequent thematic analysis provides a
rich, detailed account of the topic at hand—healthful eating in the target audience
(Braun & Clarke, 2006). This study explored the meaning of healthy eating though
participants’ eyes, their current practices, and their motivation, perceived opportunity
and ability to eat well.

Method: This qualitative study involved fifteen semi-structured in-depth
interviews with Australian Army personnel. The purpose of the interviews was to
discover how Army personnel perceive healthy eating; how they incorporate healthy
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eating (if at all) into their lives; how they utilise opportunities available to them; what
skills or abilities they employ to enable them to eat according to their objectives; and
what elements make healthy eating difficult. The conscious influences, or motivations
to eat well, were explored through thematic analysis, guided by the motivation,
opportunity and ability (MOA) theoretical framework (Rothschild, 1999). An abductive
process was used (generating themes from the data inductively; searching the data to
support the theory in a deductive manner; and reflecting on and reconciling both
processes). Further methodological details are provided in Chapter 5, Section 5.4.

3.3.4 Study 3: Looking Around: Environmental Influences on Healthful Eating
Direct measures of the food environment, rather than individual perceptions of that
environment allow for a more objective assessment of the opportunities for healthful eating
(Lytle, 2009) and a wider examination of the known influences on healthful eating. This
study employed observational instruments (Glanz, Sallis, et al., 2007; Saelens, Glanz, et al.,
2007; Navy and Marine Corps Public Health Center, 2013) to assess each food outlet in the
vicinity of a military population to determine the level of support for healthful eating in
each outlet.

Method: Firstly, details of all food outlets within a 1-2 kilometre radius of a military

base were captured. These included military facilities on the base, and commercial
outlets in the surrounding area. Next, each outlet was visited and assessed using the
instruments, which measured the availability of key indicator foods, facilitators/supports
for healthful eating, barriers to healthful eating, pricing and signage/promotion. Scores
for each outlet were calculated using the protocols for each instrument, with a total
support for healthy eating score, and sub-scores for availability, price, information and
facilitators/barriers. Analysis of Variance (ANOVA) with post-hoc tests were used to
examine differences between mean scores for outlet types. Correlations were used to
examine the association between variables. Further methodological details are provided
in Chapter 6, Section 6.3.
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3.3.5 Study 4: Observation of Behaviour: Further Insights and Testing of
Evaluation Measures
Observation of behaviour in situ affords the opportunity to examine the
interaction between individuals and an environment where both conscious decision
making and automatic decision making may be at play. Observational methods witness
the behaviour first-hand (Denscombe, 2010), and removes known biases inherent with
self-report methods, including a tendency to over-report consumption of socially
desirable foods in the nutrition space (Freisling, van Bakel et al., 2012). This study
observed food selection in a military dining room, during midday and evening meals, to
gather further insights into the eating behaviour exhibited by this population. The study
also piloted the evaluation methods that were to be used in the intervention study.

Method: Direct observation was used to capture food selection behaviour during
two lunches and two dinners in the buffet-style military dining facility. A classification
scheme was developed to categorise foods served into three categories—least healthful
(red), moderately healthful (orange) and most healthful (green). A team of observers
collected the number of selections made from each dish (aggregate data); and plate
photography was used to capture individual food selection data. Quantitative statistics
were used to determine the utility of the classification scheme (Cohen's kappa); the
degree to which patterns seen on individual plates were representative of patterns for the
entire dining room (Spearman’s correlation); and whether dinners exhibited a preference
for healthful foods in light of what foods were available (t-tests). Further
methodological details are provided in Chapter 7, Section 7.3.

3.3.6 Study 5: Employing dual-processing strategies: A Social Marketing
Intervention study
An experiment is a test to demonstrate a known truth, examine the validity of a
hypothesis, or determine the efficacy of something previously untried (Soanes &
Stevenson, 2003). The final study in this thesis tested an approach not routinely used in
social marketing interventions—the incorporation of strategies that affect behaviour
through automatic decision-making pathways. The quasi-experiment design aimed to
determine whether adding strategies that operate through automatic decision-making
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pathways would have a measurable impact on the healthfulness of food selections,
compared to more conventional strategies that relied on conscious decision making
alone.

Method: Two social marketing programs were designed following the formative
research stage. The first used consumer-focused communications that appeal to the
conscious thinker, in line with conventional social marketing practice. The second
program used identical communications but also included environmental layout changes
that made counters containing healthful foods more prominent. The programs were
evaluated over a six week period, using pre and post cross-sectional data collection,
with food measured using direct observation and plate photography. Outcome variables
included a Healthy Plate Index, the number of selections for each food category (for the
healthfulness categories of green, orange, red), and a measure of how mean diner
selections differed from the proportions of green, orange and red foods available on the
menu. Independent t-tests were used to assess the difference between diner selections
before and after program implementation. Further methodological details are provided
in Chapter 8, Section 8.3.

3.4. Conclusion
This chapter has outlined the research design. First, justification was provided for
the conduct of the research within context used. Then, the pragmatic philosophical
position held by the researcher was explained, and how that framed the research. Next,
each of the five studies was described in sequence, outlining the purpose of each study
within the larger thesis, and briefly outlining the data collection methods and methods
of analysis used in each study. The following five chapters present each study in turn.
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4.1. Abstract
Objective: This study sought to identify both the ingredients for success and the
potential impediments to social marketing effectiveness for healthy eating behaviour
focusing on studies conducted over the last ten years.
Design: A comprehensive literature review was undertaken examining seventeen
databases to identify studies reporting the use of social marketing to address healthy
eating. Thirty-four empirical studies were analysed to examine the effectiveness of
social marketing interventions to improve healthy eating behaviour using Andreasen’s
(2002) social marketing benchmark criteria. Statistical analysis was undertaken to
quantitatively evaluate whether effectiveness varied between study categories (subsets).
Setting: Healthy eating empirical studies published from 2000 onwards.
Subjects: Empirical studies that self-identified as social marketing.
Results: Sixteen social marketing studies (subset 1) were identified in this review.
These were systematic studies that sought to change behaviour through tailored
solutions (e.g. use of marketing tools beyond communication was clearly evident) that
delivered value to the target audience. For these sixteen studies, the mean number of
criteria identified was five. Six studies met all six criteria. Positive change to healthy
eating behaviour was found in fourteen of sixteen studies. The sixteen studies that met
the definition of social marketing used significantly more of Andreasen’s (2002) criteria
and were more effective in achieving behavioural change than the eighteen studies in
subset 2.
Conclusions: Social marketing is an involved process and it is important that studies
identifying as social marketing adopt social marketing benchmark criteria. Social
marketing when employed to its full extent offers the potential to change healthy eating.
Keywords: Social marketing, Literature review, Nutrition, Behaviour change,
Effectiveness

Paper type: Review Article
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4.2. Introduction
A nutritious diet is key to optimal health and wellbeing, and plays an important
role in the prevention of many chronic conditions. The combination of energy-dense,
nutrient-poor diets and more sedentary lifestyles is contributing to the growing obesity
issue in Australia and worldwide (World Health Organization, 2003). For example,
Australian data shows a disturbing upward trend in overweight and obesity rates in
children over the last twenty years. For girls, rates have risen from 12% in 1985 to 26%
in 2007, while for boys, levels have increased from 11% in 1985, rising to 24% in 2007
(Commonwealth of Australia, 2009a). A similar case exists on a global scale. In 1995,
there were an estimated 200 million obese adults worldwide and another 18 million
under-five children classified as overweight. As of 2000, the number of obese adults
had increased to over 300 million. It is interesting to note the obesity epidemic is not
restricted to industrialized societies; in developing countries, it is estimated that over
115 million people suffer from obesity-related problems (World Health Organization,
2012).

Combating the obesity issue represents one of the greatest public health
challenges faced at both a national and global level (Commonwealth of Australia,
2009b). While a range of behaviour change tools exist (e.g. education, legislation and
social marketing) to redress the growing overweight problem, the magnitude of action
underway may not reflect the enormity of the problem, suggesting there is a need for a
greater sense of urgency (Commonwealth of Australia, 2009a). Further, the efficacy of
behaviour change tools including social marketing could be challenged by critics on the
basis of the sustained growth in overweight and obesity. The current study was
undertaken to identify both the ingredients for success and the potential impediments to
social marketing effectiveness focusing on studies conducted over the last ten years.
The aim of this study is to highlight deficiencies in the current literature.

Social marketing is a technique used to analyse, plan, execute, and evaluate
programs to influence the behaviour of target audiences in order to improve their
personal welfare or that of the society (Andreasen & Herzberg, 2005). Many definitions
of social marketing have been proposed since the term was first used in the early 1970s,
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but the general consensus is that it is a strategic or planning process, or systematic
application of techniques, used for the benefit of individuals or society rather than
commercial gain (French & Blair-Stevens, 2006; Kotler & Lee, 2008; Stead, Hastings et
al., 2007). Social marketing brings from its commercial roots the concepts of consumer
orientation, exchange theory, audience segmentation, competition, a marketing mix, and
continuous monitoring (Andreasen, 2002; Cairns & Stead, 2009; Grier & Bryant, 2005).

Some have put forth operational criteria, such as the six criteria set down by
Andreasen (2002). These criteria, when first penned, aimed to give social marketing a
clear structure, to distinguish it from other approaches (e.g. public health), and to help
propel social marketing into another phase of development. Most importantly the six
criteria identified by Andreasen (2002) act as a check that an intervention has a
consumer focus, as each criteria redirects the focus back to the goals of both the
program sponsor and the consumers the intervention seeks to influence—a behavioural
objective reminds social marketers that their goal is to change behaviour, not just
educate or inform. Additionally, audience segmentation requires clear thoughts about
who the efforts are aimed toward while formative research helps ensure an
understanding of the consumer and orientation of the intervention toward them. Next,
creating an exchange requires consideration of what has to be given up by the target
audience in order for them to undertake the desired behaviour while the marketing mix
pushes social marketers to present holistic solutions that are attractive and valuable,
assisting to induce both trial and repeat behaviour. Finally, consideration of the
competition creates an awareness of the competing pressures faced by consumers (many
of which are far more appealing than the behaviour social marketers are attempting to
change) and how social marketers might be instrumental in reducing some of those
pressures in favour of the behaviour they are trying to influence. Others have articulated
similar aspects or elements of social marketing (Lefebvre & Flora, 1988; Walsh, Rudd
et al., 1993) which have great similarity but different emphasis on consumer orientation
and evaluation. Andreasen’s six criteria have previously been used to assess social
marketing health interventions (Gordon, McDermott et al., 2006; Stead, Gordon et al.,
2007), and this framework was adopted for the current study.

56

While social marketing has been used successfully to create positive change
across a variety of settings, populations and for a variety of healthy eating goals
(Gordon, McDermott et al., 2006)—failures have also been evident (O'Loughlin,
Paradis et al., 1999; Prochaska & Sallis, 2004; Sallis, McKenzie et al., 2003; Story,
Sherwood et al., 2003). There is an ongoing requirement for programs that encourage
healthy eating, and it is important for the practitioner and research community to
understand the factors that enhance success and limit failure. This review updates the
evidence base for social marketing interventions for healthy eating, extending earlier
reviews (Gordon, McDermott et al., 2006). The aim of this paper is to locate empirical
studies that evaluate the effectiveness of social marketing interventions to identify the
core issues of effectiveness.

4.3. Methods
Search strategy
Using systematic review procedures, the literature was reviewed to examine
healthy eating social marketing interventions. Seventeen databases (Medline;
PsycINFO; CINAHL; Web of Science; Emerald; Business Source Complete; EconLit;
Sociological abstracts; ERIC; IBSS; Proquest Central; Physical Education Index;
SPORTDiscus; Ebsco e-journals; Inspec; NTIS; Sciencedirect) were searched using a
combination of terms (diet* or healthy eating or food habits or food choice* or obesity
or fruit* or vegetable* AND intervention* or Randomi#ed Controlled Trial or
evaluation or trial or campaign* or program* or study or studies AND social
marketing), limiting results to records published post 2000.

Exclusion criteria
Results were collated, duplicates removed, and titles and abstracts of the
remaining papers reviewed. The exclusion criteria were i) papers not in English; ii)
studies treating diseased/medically diagnosed populations; iii) studies with a nonnutrition/non-healthy eating focus; iv) papers detailing formative or methodological
research; v) review and conceptual papers (e.g. non-empirical); and vi) studies that did
not state the use of social marketing (for example those who mentioned social
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marketing as a tool, but did not claim to use it in their study). Backward searching from
reference lists, and forward searching using author and study names, was conducted to
find other papers related to those studies uncovered during the search. These related
papers were used to obtain further detail not reported in the original papers.

Study approach
The empirical studies were analysed to determine whether the authors presented
evidence of each of Andreasen's (2002) six social marketing benchmarking criteria (SM
BC) i.e., 1) behaviour change was the objective; 2) consumer/formative research was
conducted; 3) segmentation/targeting/tailoring was used to select a group and during
design of the intervention; 4) design focused on the creation of attractive and
motivational exchanges with the target group; 5) a traditional marketing mix was used,
not just advertising or communications; and 6) competition faced by the desired
behaviour was considered and strategies were employed to minimise competition. A
coding system was used by the investigators to classify aspects of the study to the
relevant benchmark criteria and studies were discussed to ensure consensus between the
investigators.

Studies were next analysed to determine the effect of the intervention on healthy
eating behaviour. Due to the variation in outcome measures, standard meta-analytical
methods could not be applied. Analysis was limited to answering the question “is there
any evidence of an effect?” without determining the size of the effect. A coding process
was employed to record whether changes were reported on any behavioural measures.
Some studies reported measures of behavioural precursors (awareness, knowledge,
attitudes, or beliefs) or physiological results of behaviour changes (BMI or weight
change) without reporting a measure of behaviour change in healthy eating. These
studies were assigned ‘not reported’ for a behaviour outcome. Based on insights gained
during analysis studies were classified by the investigators into two subsets with full
consensus gained. Studies were classified based on reporting of key distinguishing
features. Distinguishing features were the use of a social marketing process to produce
an intervention. Studies in subset 1 (typically) commenced with consumer oriented
research to produce an intervention involving a full marketing mix (subset 1) in contrast
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to studies that were not consumer oriented (subset 2). Studies in subset 2 developed
their intervention through other means often starting with a needs assessment and
erroneously viewing social marketing as social advertising/health promotion (subset 2).
While aspects of Andreasen’s (2002) social marketing benchmark criteria could be
applied to studies in this subset the reality is audience research was restricted to
message testing and a consumer oriented approach was not evident in the development
of a marketing mix.

Data analysis
Data was entered into SPSS for the studies retained for analysis. Data analysis
centred upon the number of benchmark criteria used, effectiveness (e.g. observed
behaviour change), and the subset. The independent-samples t test (assuming unequal
variance) was used to assess whether a difference existed between the subsets in the
number of SM BC used. Fisher’s exact test was used to assess whether a difference
existed between the subsets in effectiveness. Statistical analyses were performed using
the SPSS program (SPSS Inc., Chicago, IL, USA).

4.4. Results
Populations and groups studied
A total of 673 records were obtained from the search. After removal of duplicates
and application of exclusion criteria a total of thirty-four empirical studies remained.
The final thirty-four studies were healthy eating studies published from 2000 onwards
that self-identified as social marketing and were focused on examining behavioural
change (see Figure 3). Of these studies only one (McDermott, Berends et al., 2005)
listed Andreasen’s (2002) criteria.
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Subset 1: Social marketing as a planned consumer oriented process
Subset 1 described social marketing as a planning process to guide the
development and staging of components of their intervention, consistent with
definitions of social marketing made by Andreasen & Herzberg (2005), and others
(French & Blair-Stevens, 2006; Kotler & Lee, 2008). The distinguishing features of
these studies was the use of a social marketing process that frequently commenced with
consumer oriented research to produce an intervention involving a full marketing mix.
A total of sixteen (47%) of studies were classified into subset 1. Studies in this subset
were characterised by a strong consumer and external (e.g. competition) focus which
often involved competitive and environmental analysis to inform the development of the
social marketing intervention. For example, the current activities, preferences and
values of office workers were examined, along with their perceived barriers to change,
prior to creating and delivering an intervention that incorporated individual and social
activities (for example recipe contests and tasting events, bring your own healthy picnic,
individual and groups rewards for healthy eating and physical activity), as well as
policy and cafeteria changes (Neiger, Thackeray et al., 2001).

Subset 2: Social advertising not social marketing
Studies in subset 2 identified themselves as social marketing but a clear marketing
orientation was not apparent. The distinguishing features of these studies was the use of
the social marketing process (to varying degrees) to produce promotion, communication
or advertising materials. A total of eighteen (53%) of studies were classified into subset
2. For example, social marketing techniques were used in the HEALTHY study to
develop communications and promotion materials such as posters, banners, t-shirts and
messages (Siega-Riz, El Ghormli et al., 2011). Such studies serve to confuse the policy
maker, practitioner and research community with too many continuing to view such
attempts as social marketing when in actual case they are social advertising (Grier &
Bryant, 2005; Smith, 2000; Walsh, Rudd et al., 1993).
Examination against Andreasen’s (2002) benchmarking criteria
Table 5 shows the results of the assessment of each of the studies against the six
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SM BC. Of the thirty-four studies six gave evidence that they addressed all six criteria
(Andreasen, 2002). All studies reported a behaviour objective, all but one targeted a
specific audience (audience segmentation), twenty-seven studies reported conducting
formative research, eleven studies showed evidence of the concept of exchange, twentyfive studies produced interventions that utilised a marketing mix (more than advertising
and communications), and ten studies reported any evidence of consideration of
competition. Subset 1 reported using significantly more criteria (n=16 studies, mean=5
criteria used) than subset 2 (n=18 studies, mean=3 criteria used) (t=3.96, p=0.0004).

Changing healthy eating
The effectiveness of social marketing to change eating behaviour was next
analysed to gain insights into factors that may enhance social marketing intervention
success. The effectiveness of the social marketing interventions is reported in Table 6.

Most studies reported some positive changes to healthy eating behaviour,
although some acknowledged that these changes were either small, mixed or did not
follow a clear pattern (Fotu, Millar et al., 2011; Hoffman, Morris et al., 2009; Millar,
Kremer et al., 2011; Richards, Hackett et al., 2009; Siega-Riz, El Ghormli et al., 2011).
Of the thirty-four studies, four reported no changes and twenty-three reported positive
changes to at least some behaviour measures. Seven studies had measured either
behaviour precursors or physiological changes, and behaviour changes were ‘not
reported’.

Subset 1 (n=16 studies) contained one study that did not assess behaviour change
(‘not reported’), while the remaining fifteen reported positive changes on at least some
behaviour measures. Subset 2 (n=18 studies) contained six studies that did not assess
behaviour change (‘not reported’), eight that reported positive change to at least some
behaviour measures, and four that reported no change. The proportion of studies that
found change on at least some measures was higher in Subset 1 than Subset 2 (100%
versus 67% respectively, p=0.04).
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Behaviour

Audience

Marketing
Mix

Competition

Subset

Energize your life!

Shive & Neyman Morris, 2006

Fruit intake

Adults

6













1

Eat Smart Move Smart

Neiger, Thackeray et al., 2001

F&V intake

Adults

6













1

F&V intake

Adolescents

6













1

Hoffman, Morris et al., 2009

Healthy choices

Children

6













1

McDermott, Berends et al., 2005

Policy (Low fat)

Adults

6













1

Food n Fun

Cork, 2008

Healthy choices

Children

6













1

Snack Right

Richards, Hackett et al., 2009

Healthy choices

Children

5













1

TrEAT yourself well

Acharya, Patterson et al., 2006 Healthy choices

Community

5













1

Children

5













1

Children

4













1

Behavioural
objective
Audience
Segmentatio
n
Audience
Research

Authors

No. of
SMBC

Study

Exchange

Table 5: Assessment of thirty-four studies reporting the use of social marketing to address healthy eating against Andreasen’s six
social marketing benchmark criteria (Andreasen, 2002)

Neiger & Thackeray, 2002
5-a-day

Thackeray, Neiger et al., 2002
Neiger & Thackeray, 2002
Thackeray, 2000

Boston Middle School
Corner Store Initiative
Project LEAN School
Board Campaign

Patterson, Acharya et al., 2002
Team Nutrition

Levine, Olander et al., 2002

F&V intake, low

Lefebvre, Olander et al., 1999

fat, grains, variety

The Food Friends

Johnson, Bellows et al., 2007

Novel foods

(Head Start)

Young, Anderson et al., 2004
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Behaviour

Audience

Exchange

Marketing
Mix

Competition

Subset

Chef Charles Club

Russell & Oakland, 2007

F&V intake

Elderly

4













1

Nutrition Education

Francis & Taylor, 2009

Fibre, F&V intake, Elderly

4













1

with Seniors Study

Francis, Taylor et al., 2004

low fat, low

Community

4













1

Healthy choices

Children

4













1

Behavioural
objective
Audience
Segmentatio
n
Audience
Research

Authors

No. of
SMBC

Study

sodium
Marshall Islands

Gittelsohn, Dyckman et al., 2007 Healthy choices

Healthy Stores

Gittelsohn, Dyckman et al., 2006
Gittelsohn, Haberle et al., 2003

EPODE

Romon, Lommez et al., 2009
Borys, Le Bodo et al., 2011
Henley, Raffin et al., 2011
Raffin, Peze et al., 2008

PESO

Rivera, Lieberman et al., 2010

F&V intake

Community

4













1

Incentives, pledges and competitions

Raju, Rajagopal et al., 2010

F&V intake

Children

4













1

SNPI

Foster, Sherman et al., 2008

Healthy choices

Children

5









*



2

Cherokee Choices

Bachar, Lefler et al., 2006

Healthy choices

Community

5









*



2

It’s your move

Mathews, Moodie et al., 2010

Healthy breakfast

Adolescents

5









*



2

Millar, Kremer et al., 2011

school lunches,

Simmons, Mavoa et al., 2009

F&V intake, water
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Behaviour

Audience

Exchange

Marketing
Mix

Competition

Subset

Ma’alahi Youth Project

Fotu, Millar et al., 2011

Healthy breakfast

Adolescents

5









*



2

Fotu, Moodie et al., 2011

school lunches,

Schultz, Utter et al., 2007

F&V intake, water

Healthy choices

Children

5









*



2

Behavioural
objective
Audience
Segmentatio
n
Audience
Research

Authors

No. of
SMBC

Study

Simmons, Mavoa, et al., 2009
Be Active, Eat well

Sanigorski, Bell et al., 2008
Bell, Simmons et al., 2008
Schultz, Utter et al., 2007

Rock on cafe

Johnston, Denniston et al., 2009

Healthy choices

Children

4









*



2

Project FIT

Eisenmann, Alaimo et al., 2011

Healthy choices

Children

4









*



2

Let’s go Local

Kaufer, Englberger et al., 2010 F&V intake

Community

4









*



2

Children

4









*



2

Adults

3













2

Englberger, Kuhnlein et al., 2010
Englberger, Lorens et al., 2011
HEALTHY Study

Siega-Riz, El Ghormli et al., 2011 F&V intake
DeBar, Schneider et al., 2009
Foster, Linder et al., 2010
Hirst, Baranowski et al., 2009

Healthy Hawaii

Buchthal, Doff et al., 2011

F&V intake

Maddock, Takeuchi et al., 2006
Maddock, Silbanuz et al., 2008
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F&V intake

Adults

Subset

Miller & Pollard, 2005

Competition

Go for 2 & 5

Marketing
Mix

Audience

Exchange

Behaviour

3













2

3













2

Behavioural
objective
Audience
Segmentatio
n
Audience
Research

Authors

No. of
SMBC

Study

Pollard, Miller et al., 2009
Pollard, Miller et al., 2008
5-4-3-2-1 Go!

Colour

your

life:

eat

fruits

Evans, Christoffel et al., 2011

F&V intake, water, Children

Evans, Necheles et al., 2007

low fat

and Landers, 2003

F&V intake

Children

2













2

vegetables
Pacman advergame

Pempek & Calvert, 2009

Healthy choices

Children

2













2

The Right Stuff

Peterson, Duncan et al., 2010

Healthy choices

Adults

2













2

Children’s media campaign

Tanner, Duhe et al., 2008

F&V intake

Children

2













2

Evans, Dave et al., 2006
DIVAS

Tettey, 2011

Healthy choices

Adults

2













2

5+ a day

Ashfield-Watt, 2006

F&V intake

Community

1













2

F&V - fruit and vegetable; ✓ criteria met; ✓* multifaceted intervention, with SM used to describe the advertising and promotion.
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Table 6: Summary of behaviour change findings from thirty-four studies reporting the use of social marketing to address healthy
eating
Study

Authors

Behaviour
Comment
change

Significant change in 2 of 2 measures of fruit intake

Energize your life!

Shive & Neyman Morris, 2006

Eat Smart Move Smart

Neiger, Thackeray et al., 2001
Neiger & Thackeray, 2002
Thackeray, Neiger et al., 2002
Neiger & Thackeray, 2002
Thackeray, 2000
Hoffman, Morris et al., 2009



Significant change in 4 of 7 dietary measures



Significant change in student consumption of fruit at lunch; student knowledge
of recommended servings; parent and faculty member behaviour



Minimal change reported

McDermott, Berends et al., 2005



Food n Fun

Cork, 2008



Significant change in support for 4 of 10 policy areas; increased frequency of
nutrition issues on agendas; increased number of schools enacting and enforcing
policy
Increase in healthy food consumption

Snack Right

Richards, Hackett et al., 2009



TrEAT yourself well




Significant change in 3 of 3 measures of nutrition behaviour

The Food Friends
(Head Start)
Chef Charles Club

Acharya, Patterson et al., 2006
Patterson, Acharya et al., 2002
Levine, Olander et al., 2002
Lefebvre, Olander et al., 1999
Johnson, Bellows et al., 2007
Young, Anderson et al., 2004
Russell & Oakland, 2007

Significant change in 15 of 24 key foods, (11 positive changes, 4 negative
changes); increased spending on fruit
Significant change in purchase of healthy menu items



Significant change in preference for 1 of 2 indicator foods; significant decline in
refusals
Increases in knowledge; recipe trialling; fruit and vegetable consumption

Nutrition Education
with Seniors Study

Francis & Taylor, 2009
Francis, Taylor et al., 2004



Marshall Islands
Healthy Stores

Gittelsohn, Dyckman et al., 2007
Gittelsohn, Dyckman et al., 2006
Gittelsohn, Haberle et al., 2003



5-a-day

Boston Middle School
Corner Store Initiative
Project LEAN School
Board Campaign

Team Nutrition



Improved overall nutrition assessment for both groups. Significant positive
change in fibre intake for intervention; significant negative change in energy,
cholesterol and fibre intakes in control group
Significant change in 16 of 20 key foods, (13 positive, 3 negative); changes in
knowledge and self-efficacy
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Study
EPODE

PESO

Authors
Romon, Lommez et al., 2009
Borys, Le Bodo et al., 2011
Henley, Raffin et al., 2011
Raffin, Peze et al., 2008
Rivera, Lieberman et al., 2010

Behaviour
Comment
change
Not reported.
Significant decrease in BMI and prevalence of overweight


Significant changes to 4 of 12 dietary behaviours
All three conditions (incentives, pledges and competitions) significantly
increased fruit and vegetable consumption.
No significant differences between intervention and control for dietary
measures. Significant reduction in incidence and prevalence of overweight in
intervention group
Reported increase in healthy eating behaviour in worksite participants

Incentives, pledges
and competitions
SNPI

Raju, Rajagopal et al., 2010



Foster, Sherman et al., 2008



Cherokee Choices

Bachar, Lefler et al., 2006



It’s your move



No significant change in any of 7 dietary measures. Significant decrease in
weight and standardised BMI



Significant change in 7 of 10 dietary measures (3 positive, 4 negative).
Significant change in body fat percentage.

-

Rock on cafe

Mathews, Moodie et al., 2010
Millar, Kremer et al., 2011
Simmons, Mavoa et al., 2009
Fotu, Millar et al., 2011
Fotu, Moodie et al., 2011
Schultz, Utter et al., 2007
Simmons, Mavoa, et al., 2009
Sanigorski, Bell et al., 2008
Bell, Simmons et al., 2008
Schultz, Utter et al., 2007
Johnston, Denniston et al., 2009

Project FIT

Eisenmann, Alaimo et al., 2011

-

Not reported.
Significantly lower in body weight increases, waist, waist/height ratio and
standardised BMI in intervention group
Not reported.
Cafeteria purchases of fruit and vegetables increased; fat content of menus
decreased
Not reported

Let’s go Local

Kaufer, Englberger et al., 2010
Englberger, Kuhnlein et al., 2010
Englberger, Lorens et al., 2011
Siega-Riz, El Ghormli et al., 2011
DeBar, Schneider et al., 2009
Foster, Linder et al., 2010
Hirst, Baranowski et al., 2009



Significant changes in 16 of 33 key foods (13 positive and 3 negative), and
dietary variety. Significant decreases in energy, carbohydrate and fat.



Significant difference between intervention and control for 2 of 16 dietary
measures (fruit & water intake). No significant difference between groups for
combined prevalence of overweight and obesity.

Ma’alahi Youth Project

Be Active, Eat well

HEALTHY Study
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-

Study
Healthy Hawaii

Go for 2 & 5

5-4-3-2-1 Go!
Colour your life: eat
fruits and vegetables
Pacman advergame

Authors
Buchthal, Doff et al., 2011
Maddock, Takeuchi et al., 2006
Maddock, Silbanuz et al., 2008
Miller & Pollard, 2005
Pollard, Miller et al., 2009
Pollard, Miller et al., 2008
Evans, Christoffel et al., 2011
Evans, Necheles et al., 2007
Landers, 2003

Behaviour
Comment
change

Increase in fruit and vegetable consumption for adults, decrease for students.
Significant changes in subjective norms.


Significant change in 3 of 5 fruit and vegetable intake measures. Change in
knowledge.



No significant changes in child behaviour. Significant increase in parental fruit,
vegetable and water consumption.
Not reported.

-

Pempek & Calvert, 2009



The Right Stuff

Peterson, Duncan et al., 2010



Children’s media campaign



DIVAS

Tanner, Duhe et al., 2008
Evans, Dave et al., 2006
Tettey, 2011

5+ a day

Ashfield-Watt, 2006

-

-

Significant influence of marketing within the game on children’s snack
selection.
Significant changes in 7 of 10 eating habits and 2 of 8 targeted foods.
No significant change in children’s behaviour; self-efficacy; motivation;
perceived parental support. Significant change in home nutrition environment.
Not reported. Measured response rate to the advertising campaign.
Not reported. Measured awareness, knowledge and attitudes in response to
campaign.
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4.5. Discussion
This review of the social marketing healthy eating intervention literature indicates
that at present, the evidence base is directed toward children and adolescents, with
relatively few interventions targeting adults. This is consistent with targeted populations
identified in earlier reviews (Cismaru & Lavack, 2007; Gordon, McDermott et al.,
2006) and nutrition programs where a focus on children is common (Worsley, 2008).
The empirical evidence evaluated in this review suggests that social marketing is largely
effective in encouraging a variety of healthy eating behaviours. Given ongoing growth
in overweight and obesity it is crucial to direct effort to improving eating behaviour, and
it is suggested that more social marketing efforts are warranted. This literature review
examined interventions that self-identified as ‘social marketing’ yielding three
contributions to the body of knowledge. Firstly, the term social marketing is often used
to describe activities better labelled as social advertising. Second, the six benchmarking
criteria described by Andreasen (2002) were not always clearly reported in the studies
reviewed. Nor, were other social benchmark criteria frameworks (French & BlairStevens, 2006; Lefebvre & Flora, 1988) reported. Those who described social
marketing as a planned, consumer oriented process (consistent with accepted definitions
of social marketing) and who utilised this social marketing process to produce
interventions that employed a full marketing mix—typically used more of the
benchmarking criteria. Thirdly and most importantly, these studies also reported
behaviour change more often than the ‘social advertisers’. Taken together, these results
suggest evidence that the application of Andreasen’s six benchmark criteria in social
marketing can change healthy eating behaviour(s).

The aim of this study was to locate empirical studies that evaluate the
effectiveness of social marketing interventions to identify the core issues relating to
effectiveness. The factors that enhance success and limit failure are discussed in order
of Andreasen’s social marketing benchmark criteria. The keys to increasing healthy
eating using social marketing are summarised in Table 7.
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Table 7: Keys to increasing healthy eating using social marketing
Andreasen’s social marketing

Keys to increasing healthy eating using social marketing

benchmark criteria (2002)
Behavioural objective

Evaluate healthy eating using multiple behaviours
Tackle single behaviours serially over time

Audience segmentation

Identify different groups
Target each group with a unique solution

Formative research

Conduct formative research
Research must be consumer oriented

Exchange

Offer salient benefits – short terms benefits can be more salient
that long term benefits
Consider trials, rewards and prizes to stimulate trial and repeated
behaviour

Marketing Mix

Move beyond communication - interventions must be multifaceted (e.g. more than promotion and communication)
Efforts need to be directed at initiating new behaviour and
encouraging repeat behaviour

Competition

Undertake competitive analysis
Know your direct and indirect competition

Behavioural objective
All interventions declared a behavioural objective. Interventions targeted a
number of healthy eating behaviours, the most common being increased fruit and
vegetable intake and selection of healthy choices. When planning interventions to
encourage healthy eating, choosing which behaviour to tackle can be daunting. Consider
the recently revised draft Australian dietary guidelines, which list sixteen guidelines (at
the simplest level) to adhere to each day (NHMRC, 2011) making it difficult for
researchers to determine which behaviour to tackle. Clearly healthy eating is
multifaceted, suggesting there may be a need to evaluate efficacy using multiple
behaviours. Most of the studies in this review focused on one behaviour, which gives
the intervention focus and specificity possibly at the expense of overall healthy eating
behaviour. An alternative model that may be worthy of consideration is to tackle
specific behaviours serially over time as has been done in the EPODE programs in
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Europe (Borys, Le Bodo et al., 2011) and the OPAL program in Australia (Weir &
Williams, 2013).

Audience segmentation
With the exception of one study, all studies in this review defined their target
audience. Although most studies were focused on a fairly broad group (e.g. adults at a
worksite, children at a particular school, a community in a certain region) a narrow
target group gives a specific reference point for formative research and intervention
design. Marketers assume heterogeneity in the marketplace, and many marketing
programs identify different groups and tailor solutions accordingly. The assumption in
marketing is that ‘one size does not fit all’ and development of solutions that are
attractive to each group (for either sequential or simultaneous presentation) is the ideal.

Formative research
Around one fifth of studies did not conduct, or provide evidence demonstrating
the use of formative research to inform their interventions. Some reported investigative
work that could be described as ‘needs analysis’ and ‘problem definition’, which,
although providing useful information, does not help to clearly establish that a
consumer orientation was employed in the study. Typically, the formative research
conducted in the more effective studies (those in subset 1) could be described as
listening—understanding the behaviours involved, the barriers and motivators
concerned, the preferences of the audience being considered and their readiness to
change. This information was then used to inform intervention development. When
formative research had been conducted in the less effective subset (subset 2), it had a
larger focus on shaping intervention strategies that were pre-determined. For example,
formative research was focused on pretesting messages, refining delivery mechanisms
and ensuring the appropriateness of the information being delivered rather than
conducting research to understand the target behaviour through the eyes of the target
audience. Most would agree (Andreasen, 2002; Donovan, 2011; Lefebvre & Flora,
1988) that the most important characteristic social marketing brings from its
commercial roots is a consumer orientation, and indeed this is what sets social
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marketing apart from traditional expert-driven, top-down approaches that characterise
health education and health communication.

Exchange
Evidence of exchange was difficult to detect in many studies. Incentives in the
form of product trials, rewards and prizes were offered for trial or repeat behaviour
(Acharya, Patterson et al., 2006; Hoffman, Morris et al., 2009; Neiger, Thackeray et al.,
2001; Shive & Neyman Morris, 2006). An exchange between two parties (the marketer
and the consumer) is an important concept in the social marketing framework, and to be
effective the consumer must believe they will get as much or more than they give
(French & Blair-Stevens, 2006). This area is challenging as the benefits (better health
via healthy eating) are temporally distant, which may devalue it in comparison to a
competing or habitualised behaviour offering immediate satisfaction or reward. Studies
in this review with clear examples of exchange offered immediate benefits in the form
of food samples (Cork, 2008; Shive & Neyman Morris, 2006), coupons (Acharya,
Patterson et al., 2006), vouchers (Richards, Hackett et al., 2009), prizes (Bachar, Lefler
et al., 2006; Foster, Sherman et al., 2008; Hoffman, Morris et al., 2009) through to extra
time off (Neiger, Thackeray et al., 2001).

Marketing mix
Utilisation of a full marketing mix was low—around one third of the studies
described solutions that relied solely on information, advertising or promotion. Another
quarter were multifaceted interventions that used the term ‘social marketing’ to describe
a narrow part of their program – the advertising or communication activities. These
studies were based on models, and whilst a solid intervention development process was
evident, the label of ‘social marketing’ was used to describe what would more
legitimately be termed ‘advertising’ or ‘social communication’. Other studies that did
adopt a marketing philosophy in the preparative stages did not use a full marketing mix,
and remained educational or information based. The development of these information
based programs appeared much like message testing, rather than attempts to use the full
set of tools in the social marketing process to effect behavioural change. An
examination of other reviews of social marketing in the nutrition space show a similar
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issue – an over reliance on the use of information based strategies in programs designed
to change nutrition behaviour (Alcalay & Bell, 2000; Cismaru & Lavack, 2007)
suggesting this issue is hardly new.

A worrying outcome of the sustained emphasis on communication is that many
outside of the marketing field confuse social marketing with advertising (Grier &
Bryant, 2005; Smith, 2000; Walsh, Rudd et al., 1993), and as this review suggests,
many who term their work social marketing do not utilise more than advertising or
communication. This is likely compounded by the fact that “Too few social marketing
efforts expand beyond 1P marketing efforts that favour communication tactics and
vehicles – public service announcements, posters, pamphlets, public relations,
entertainment-education, social and mobile media” as so eloquently stated by Lefebvre
(2011, p. 64), but also noted by others (Grier & Bryant, 2005). In his discussion of the
importance of each criteria, Andreasen also stresses the need to move beyond
advertising, where “the power of the approach is manifested.” (Andreasen, 2002, p. 7).
Alden (2011) goes even further suggesting that although it is vital for consumers to
receive consistent information and messages, information provision and education may
be best left to public health and education, and that marketing efforts may be better
directed at initiating new behaviour and encouraging repeat behaviours. In spite of our
knowledge that advertising alone is less effective than interventions involving a full
marketing mix it is concerning to see the degree to which communication only (1P)
interventions are continuing to be applied in the healthy eating space. Commercial
marketers use a multitude of techniques that extend beyond communication (e.g.
pricing, sensory appeal, product bundling, promotions, package size and retail displays)
to influence eating choices. The number of marketing mix elements used by commercial
marketers significantly outguns social marketing efforts that are restricted to
communication.

Competition
Evidence of competitive analysis was also lacking, with only a quarter of the
studies demonstrating any form of competitive analysis. Those who did examine or
recognise competition viewed it from perspectives of competing health programs (Cork,
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2008); competing unhealthy foods (Shive & Neyman Morris, 2006) or unhealthy drinks
(Hoffman, Morris et al., 2009); or competing demands (McDermott, Berends et al.,
2005). Another example of a type of competitive analysis comes from the ANGELO
framework where researchers looked at the environment to determine what is available
and what is not available both in terms of foods (too many high fat snacks available,
mainly high fat, low vegetable meals, too many high sugar drinks at home, junk food
for lunch-boxes) and the economic, policy and sociocultural influences present
(Simmons, Mavoa et al., 2009). In Australia $400 million is spent on food advertising
per year, one third of which is advertising for confectionery, ice-cream, biscuits and
snacks (Nielsen, 2011). Competitive analysis is instrumental to understanding how
efforts might be directed toward removing some of these pressures, and also
understanding what competes for the time and attention of the audience (French &
Blair-Stevens, 2006).

Taken together, the results of this study suggest the full application of
Andreasen’s (2002) six benchmark criteria is likely to ensure that social marketers
achieve their desired behavioural objectives. It is apparent from this literature review
that much of the work claiming to be social marketing is not social marketing. Social
marketing is an externally oriented process that starts and ends with the target audience
and is further balanced with a broader understanding of stakeholders. Commercial
marketers understand that consumer behaviour can be manipulated through a broad
range of tactics (marketing mix) that deliver value to the consumer (exchange). These
are key ingredients for success that must underpin all healthy eating social marketing
interventions. Going forward, healthy eating social marketing interventions need to
understand how they can improve the availability, affordability and convenience of
healthy eating options to deliver alternatives that will be desired by the target audience.

Limitations and future directions
There were limitations to this review, namely the use of the search term ‘social
marketing’. This restriction may exclude studies that are in essence social marketing but
do not clearly self-identify as such. A possible extension to this work would be to assess
other nutrition interventions not termed social marketing against Andreasen’s (2002)
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criteria. Given that there is some similarity between social marketing and other
behavioural change tools including health promotion (Neiger, Thackeray et al., 2003),
this raises the question ‘are interventions not borne of the marketing philosophy
actually marketing?’ However, a philosophical debate is beyond the scope of the
current study.

Another extension would be to classify studies using another framework—for
example that of Lefebvre (Lefebvre & Flora, 1988). Whilst the frameworks have
similarities, Lefebvre’s places more emphasis on channel analysis, process tracking and
management, some of which is implied by Andreasen. At the time of writing, the
International Social Marketing Association (iSMA) and European Social Marketing
Association (ESMA) are conducting an open and iterative review of social marketing
principles, with the aim of reaching a consensus definition and set of principles. This is
expected to advance their previous work to consolidate and expand the framework
initially proposed by Andreasen (and used in this study). Once complete, it may be
timely to revisit social marketing literature reviewing studies against this new
framework.

Many papers reported formative research and methodological research for studies
still to be developed and implemented. These papers were not included in this analysis,
and may add more knowledge in time. As noted by French (2012) the social marketing
discipline is currently witnessing the development of a truly inclusive transtheoretical,
multidisciplinary applied field of practice, namely social marketing. Systematic reviews
are strongly encouraged going forward to allow researchers to reflect, drawing on all
relevant sources of understanding and knowledge to create social programs that are both
effective and efficient in enacting social change.

In the interventions reviewed, the focus was squarely on influencing individual
behaviour, consistent with more traditional definitions of social marketing. However,
there have been calls for more program developers to consider what can be done to
modify environmental or social influences, commonly termed moving midstream and
upstream (Donovan, 2011; Lefebvre, 2011; Wymer, 2011). Few examples were found
during this review suggesting that a considerable opportunity exists for future research.

76

Examples of midstream and upstream activities identified in this review include
modification at the environmental or upstream level (introducing new foods in canteens
and vending machines, Shive & Neyman Morris, 2006) and at the midstream or social
level (influencing group culture of better nutrition and physical activity, Neiger,
Thackeray et al., 2001).

4.6. Conclusion
This paper sought to examine the social marketing healthy eating evidence base to
identify weaknesses and impediments with a view to understanding how future
interventions can be improved. The effectiveness of social marketing as a systematic
process to change healthy eating can be enhanced. Firstly, a number of behaviours
contribute to healthy eating, and care must be taken to select which behaviour to
address. Next, social marketing incorporates a mix of strategies, and relying heavily on
advertising or communication should be avoided due to limited efficacy of this
approach when compared with programs utilising more of the marketing mix. Finally,
consideration must be given to the changes that can be made to social and
environmental influences on behaviour as part of an integrated social marketing
program.
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5.1. Abstract
It is beneficial for Australian Defence Force (ADF) personnel to eat well to
support their demanding job roles. However, many do not, and overweight and obesity
are issues. To encourage better dietary habits, an understanding of the drivers of their
eating behaviour is needed, as well as possible strategies for intervention. Fifteen indepth interviews were used to explore the healthy eating behaviour of ADF personnel,
using the motivation-opportunity-ability (MOA) model. The findings suggest that ADF
personnel view healthy eating as a diet high in vegetables and fruit, and low in fat.
Benefits of healthy eating were seen to be related to performance and health. Perceived
lack of both choices and convenience on the Army base reduced opportunities for
healthy eating, and a lack of dietary discipline or the ability to counter social influences
may have reduced the ability to eat healthfully. This research suggests that social
marketing initiatives with ADF personnel need to focus on performance as a valued
outcome, and to ensure that convenient healthy food is available to personnel in ADF
food outlets.

5.2. Introduction
The Australian Defence Force (ADF) employs close to 80,000 personnel as
permanent or reserve force members, and as such is considered to be one of Australia’s
largest employers (Australian Bureau of Statistics, 2012) with a high proportion (86%)
of male members (Roy Morgan Research, 2012). However, in contrast to other
employers, the ADF requires a high level of health and fitness of many of its employees
in order to perform in their respective roles. Despite this need for optimal performance,
studies show that many ADF personnel consume a diet that is too high in fat and
unbalanced with respect to the recommended core food groups (Booth & Coad, 2001;
Skiller, Booth, et al., 2005; Forbes-Ewan, Probert, et al., 2008). As a consequence, rates
of overweight and obesity in the ADF (48% and 14% respectively) are similar to that of
the Australian population (35% and 21% respectively for the equivalent age group of
20–50 years) despite higher than average levels of healthy workers (Australian Institute
of Health and Welfare, 2010).
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The evidence is clear that optimal nutrition plays a key role in both health (World
Health Organization, 2003) and performance (Rodriguez, DiMarco, et al., 2009),
alongside exercise and training. However, effective programs to improve the dietary
behaviour of ADF personnel, thereby improving performance and, in turn, decreasing
overweight, obesity and associated health implications, have not been articulated.
Further investigation of obesity prevention and treatment options in the military has
been recommended, including inquiry into the factors that inform food choice decisions
(Sanderson, Clemes, et al., 2011). Jallinoja and colleagues (2011) heeded this call,
providing some insights and acknowledging the need for further research. In recognition
of this need, a research project was devised to develop a social marketing intervention
to encourage healthy eating by ADF personnel.

Social marketing has been used effectively to change eating behaviours (Gordon,
McDermott, et al., 2006; Carins & Rundle-Thiele, 2014a). Fundamental to the social
marketing approach is the uncovering of consumer insights and the formation of a
consumer orientation—a quest for understanding that comes from a historical grounding
in the social sciences (Truss, Marshall et al., 2010). Reviews of social marketing have
found the most commonly used theories are focused on individual behaviour change via
a considered and conscious process by the individual (Lefebvre, 2000; Luca & Suggs,
2013; Truong, 2014). While understanding individual motivation for behaviour is
important, it is necessary to also recognise the influences of the social and physical
environments. The motivation, opportunity and ability (MOA) model (outlined in
Rothschild, 1999) extends beyond individual motivation, taking the environment and
important others surrounding the individual into account.

This paper reports on one study from a program of research comprised of four
formative research studies and an intervention. The research aimed to improve the
eating behaviour of ADF personnel through a social marketing intervention that was
implemented and evaluated. The formative research stage for this program involved
three other studies, including 1) a systematic literature review (Carins & Rundle-Thiele,
2014a), 2) an environmental audit (Carins & Rundle-Thiele, 2014b), and 3)
observations to quantify actual eating behaviour (Carins, Rundle-Thiele et al., under
review). The current study explored ADF personnel’s perceptions of healthy eating
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using Rothschild’s (1999) MOA framework, which encourages exploration of ADF
personnel’s motivation, opportunity and ability to perform the desired behaviour.

5.3. Background
Social Marketing
‘Social marketing seeks to develop and integrate marketing concepts with other
approaches to influence behaviour that benefits individuals and communities for the
greater social good’ (iSMA, ESMA et al., 2013). The principles that underpin social
marketing research and practice have been articulated as benchmark criteria, firstly as
six criteria by Andreasen (2002), and later as a revised and expanded set of eight criteria
by French and Blair-Stevens (2006). The eight benchmark criteria are: customer
orientation, behaviour, theory, insight, exchange, competition, segmentation, and
methods mix (French & Blair-Stevens, 2006). One of the additions in this expanded set
was the ‘theory’ criterion, yet there have been numerous observations of limited theory
use reported in the social marketing literature, notwithstanding calls for increased use of
this criterion (Lefebvre, 2000; Luca & Suggs, 2013; Truong, 2014) and calls to extend
theory application to draw more commercially oriented theoretical perspectives into the
social marketing domain (Rundle-Thiele, 2013).

Theories most often used in social marketing include: Social Cognitive Theory;
the Theory of Reasoned Action or Theory of Planned Behaviour; the Health Belief
Model; the Stages of Change Model or Transtheoretical Model; the Social Ecological
Model and the Diffusion of Innovation theory (Truong, 2014). Many of these theories
are focused on understanding individual determinants of behaviour, and with the
exception of Social Cognitive Theory and the Social Ecological Model, give little
consideration to influences beyond the individual. Whether using theory or not, reviews
have shown that the dominant social marketing approach is to seek individual behaviour
change, with 76% of articles taking a downstream perspective (Truong, 2014). This is
despite widespread support for an ecological perspective for both understanding
behavioural influences and for planning interventions (World Health Organization,
2004; Commonwealth of Australia, 2009).
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The motivation, opportunity and ability (MOA) model (Rothschild, 1999)
considers influences beyond the individual, taking into consideration the opportunities
for behaviour within the social and physical environments surrounding the individual,
and the ability of individuals to overcome impediments within these environments.
Originally used to explain how consumers process brand information from
advertisements (MacInnis, Moorman et al., 1991), the MOA model has been used to
explain organisational behaviour (Siemsen, Roth et al., 2008; Chen, Chang et al., 2012;
Turner & Pennington III, 2015), and purchase behaviour, for example, in the tourism
sector (Hung, Sirakaya-Turk et al., 2011; Leung & Bai, 2013). Rothschild (1999) recast
the MOA model for social marketing contexts as a way to both explain behaviour and
devise strategies for intervention. The MOA has been used in social marketing contexts
with environmental concerns such as land use management (Binney, Hall et al., 2003;
Binney, Hall et al., 2006); public transportation (Thøgersen, 2009); to increase
community engagement (Jepson, Clarke et al., 2013; Jepson, Clarke et al., 2014); and to
understand condom use in Ghana (Ankomah, Adebayo et al., 2013). Apart from being
used to categorise findings from reviews of the environmental correlates of eating
behaviours (Brug, 2008), MOA has not been used widely in the eating behaviour
context.
In the MOA model, motivation refers to being ‘moved to do something’ or to be
‘energised or activated toward an end’ (Ryan & Deci, 2000), and represents individuals’
self-interest or conscious intention (Rothschild, 1999). Opportunity is considered to be a
mechanism that allows individuals to exercise their desire (Rothschild, 1999), existing
when an individual is not limited by factors such as access, finance and time restrictions
(Binney, Hall, et al., 2003). Ability refers to an individual’s resources, skills or
proficiencies to perform the behaviour, to solve associated problems, or to counter
social pressures to allow action (Moorman & Matulich, 1993; Rothschild, 1999).
Rothschild argues that behaviour will only occur if all three elements of the MOA are
present—motivation alone is not enough if there is no opportunity or ability;
opportunities will not be taken if individuals are not motivated to do so; and so on for
all combinations. Rothschild goes on to match three classes of social intervention—
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education, marketing and law—to each of the possible combinations of MOA, as seen
in Table 8 below.

Table 8: The MOA framework and social interventions (adapted from Rothschild,
1999)
Motivation

High (Yes)
Nature of
intervention
Ability

High (Yes)

Low (No)

Opportunity

Opportunity

High (Yes)

Low (No)

High (Yes)

Low (No)

Prone to

Unable to

Resistant to

Resistant to

behave

behave

behave

behave

Education

Marketing
Law

Law

Law
Marketing

Unable to

Unable to

Resistant to

Resistant to

behave

behave

behave

behave

Nature of

Education

Education

Education

Education

intervention

Marketing

Marketing

Law

Law

Marketing

Marketing

Low (No)

The Rothschild Motivation, Opportunity and Ability (MOA) framework (1999)
was adopted as the theoretical framework for this qualitative in-depth interview study in
order to extend understanding beyond the individual and to explore whether insights
into the important others and the environment influencing the individual could be
gained. This allowed extension beyond the current dominant individual downstream
theoretical approach that remains dominant in social marketing, which assumes that
behaviour is the result of a conscious decision process. While research has been
undertaken previously to gain insights into healthy eating, Rothschild’s (1999) MOA
framework has not been used previously to explore healthy eating in a military
population. This study addresses this gap, extending the use of MOA into an analytical
framework for the healthy eating context, and applying MOA to a military population.
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Eating behaviours in military populations

Investigations of eating behaviour in military populations have focused on
explaining food choice from a food or product acceptance viewpoint (Marriott, 1995;
Hirsch, Kramer et al., 2005; Jaeger & Cardello, 2007; Carins & Tennant, 2011). There
is little known about the influences on eating behaviour of military personnel that lead
to the regular consumption of an unhealthy diet (Jallinoja, Tuorila, et al., 2011).

Motivation

There has been limited research conducted previously in the area of motivation for
healthy eating in military personnel. One of the few studies conducted suggests that for
military personnel, health is less of a motivating factor for healthy eating than other
factors. The study also revealed that food is one area of personal control in a highly
regimented life, and moreover, ‘unhealthy’ foods are used as rewards or a comfort
mechanism as a reaction to the hardships of military life (Jallinoja, Tuorila, et al., 2011).
Studies conducted with men in different occupations also suggest that ‘food for health’
is less important than ‘food for fuel’ (Roos, Prättälä et al., 2001), and that healthy food
is not tasty or satisfying (Gough & Conner, 2006).

Opportunity

Working on a military base, and hence accessing food on a day to day basis, can
be a markedly different experience from that of civilians. Food can be obtained through
military-provided dining facilities (messes), other outlets on the base (e.g. cafés), or in
many cases, food outlets beyond the base perimeter. For those living on the base, food
preparation facilities can often be limited, constrained to the military dining facility, or a
small very basic kitchenette. Whilst ADF policy stipulates that food provision through
the military dining facility should be nutritionally balanced, the image and stereotype of
the mess may mean this outlet is less preferred by military personnel (Cardello, 1995),
or foods experienced in this setting may not live up to expectations (Tuorila, Peränen et
al., 2015). Other outlets (both on-base and in surrounding suburbs), such as restaurants,
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cafés and takeaway shops, may be considered more attractive, and visits to these outlets
may be considered a social act or social gathering (Jallinoja, Tuorila, et al., 2011).

Ability

Healthy eating on a military base requires knowledge of how to source healthy
foods and drinks (from which outlet; pre-made meals or ingredients for preparation) and
to manage a demanding schedule so that all of the required actions (preparation,
consumption) can be undertaken before the next task is due. Although cooking is no
longer considered to be a female-only domain, young people of both genders, and men
particularly, often report a lack of food preparation skills (Bisogni, Jastran et al., 2012).

Theory should be used to guide formative research (Luca & Suggs, 2013).
However, it is important that the theory used is an appropriate lens through which to
view the situation at hand, and that it does not unnecessarily restrict investigation and
thereby lead to a narrow set of plausible explanations. The aims of this study were
twofold. The first aim was to obtain insights into the motivations, abilities and
opportunities ADF personnel have to follow a healthy diet. Secondly, this study sought
to extend theory use in social marketing by applying Rothschild’s MOA framework to
healthy eating, to discover both conscious and automatic factors which may be
inhibiting healthy eating, and to guide future intervention development.

5.4. Methods
This study utilised a qualitative approach involving fifteen semi-structured indepth interviews with Australian Army personnel, stationed at one of the larger Army
bases in Australia. Purposive sampling was used to select ‘information rich’ cases that
would provide insight into the research topic of interest (Devers & Frankel, 2000), and
therefore provide understanding of the perception and experience of Army personnel in
the area of healthy eating. Participants were selected to provide cases that varied in their
usage of the military dining facility (regular diners vs. non-regular diners), and in their
rank.
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The focus of the interviews was to discover how Army personnel perceive healthy
eating; how they incorporate healthy eating (if at all) into their lives; how they utilise
opportunities available to them; what skills or abilities they employ to enable them to
eat according to their objectives; and what elements make healthy eating difficult.
Although set questions were used to guide each interview, participants were free to
discuss other issues that they considered to be of interest. The main interview questions
included:
• How would you describe your eating habits?
• What contributes to the way you eat?
• What does “healthy” eating mean to you?
• How do you make “healthy” eating part of your daily life?
• Are there benefits you receive from consuming [not consuming] a healthy diet?
• What makes it difficult [what helps you] to eat a healthy diet?
• How does eating at the military dining facility fit into your daily life/weekly life?
• How does eating at the military dining facility fit into a healthy eating plan?

Probing, re-framing and clarifying questions were used where necessary to
encourage discussion, elaboration, and to ensure understanding. The interviews were
recorded and professionally transcribed upon completion. The transcripts were then reread by the interviewer while listening to the audio files to ensure accuracy of the
transcription.

Analysis then proceeded using a thematic approach as described by Braun and
Clark (2006). Thematic analysis has been described as a theoretically flexible research
method suited to a range of epistemologies and able to be used in either an inductive or
deductive manner (Braun & Clarke, 2006). This study blended both inductive and
deductive approaches—inductively generating themes to capture the ‘reality’ of the
participants, and deductively exploring the data with the theoretical concepts from the
MOA model in mind. Of particular interest were the motivations and experience that
military personnel have in the area of healthy eating, and the meaning they ascribe to it;
thematic analysis was considered a suitable method to obtain a rich, detailed account of
these topics (Braun & Clarke, 2006).
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Each interview transcript was read and coded line-by-line using QSR NVivo9 for
coding and as a data management tool. Once the entire dataset was coded, potential
themes were constructed by drawing together similar codes, comparing with each other
and across the dataset, and reflecting on the theory. This iterative process continued
until the themes were mapped and refined. A total of 208 pages of transcripts were
analysed, resulting in thematic maps of the meaning of healthy eating, current practices,
and motivation, opportunity and ability to follow a healthy diet.

5.5. Findings
This study is part of a collaborative 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. At the beginning of the
interview participants were briefed about the process, given an information sheet and
consent forms to read and sign. Participants were asked to nominate their age, sex, rank
and dining frequency at the mess on a small form when completing the consent
materials.
Table 9 shows participants’ age, sex, rank grouping (officer; senior noncommissioned officer; junior non-commissioned officer), and how often they use the
military-provided dining facility. It also shows whether they had concerns about their
bodyweight, which was not a direct question but was determined through the interview
process. Interviews were held in a meeting room at one Australian Army base, and each
interview lasted between 45 minutes and 1.5 hours.
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Table 9: Participant details
Interview

Demographics

Number
Age Sex

Rank

Dining

Concern about

grouping

Frequency

bodyweight

1

39

M

Senior NCO

Rarely

Current

2

22

M

Junior NCO

Rarely

No

3

25

M

Officer

Daily

No

4

53

M

Senior NCO

Weekly

Current

5

23

M

Officer

Rarely

No

6

31

M

Junior NCO

Rarely

Current

7

35

F

Officer

Weekly

Previous

8

39

M

Senior NCO

Daily

Previous

9

22

M

Junior NCO

Rarely

Previous

10

47

M

Senior NCO

2-3 times/Daily

No

11

28

M

Junior NCO

Weekly

No

12

27

M

Junior NCO

Rarely

No

13

20

M

Junior NCO

Daily

No

14

20

M

Junior NCO

Rarely

No

15

23

F

Junior NCO

Rarely

No

Meaning of healthy eating

Military personnel are required to be physically fit and maintain a healthy weight.
Diet has a considerable influence on health and wellbeing for military personnel who
spend a large proportion of their time on a military base. The study shows the broad
concept of healthy eating was shared between participants, although definitions of
healthy eating and current eating habits varied between participants. The qualitative
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descriptions demonstrate the military personnel generally agreed that a healthy diet is
one that contains plenty of vegetables and fruit, and is lean and/or low fat. Descriptions
of a healthy diet encompassed not only the inclusion of some foods (vegetables and
fruit) and the restriction of other foods (fatty foods and ‘junk’ foods), but also
incorporated discussion of the need for a balanced selection of foods, to use the right
cooking methods, and to consume foods in sensible amounts.

Motivation for healthy eating

The strongest motivator for healthy eating was performance; participants took a
very functional view of healthy eating as a means to ensure performance. This was
explained and justified in several ways. Firstly, food was often seen as a fuel, an input
which must be monitored to ensure the right components are provided to reach a desired
performative outcome. One of the males explained:
‘The carbs are giving me the energy to be able to push on, and keep my
body recovering and the veggies are giving my body all the other nutrition
that I require to be able to do that efficiently.’ [Int #2]

Secondly, they also considered performance integral to their role as a military
person, a role that requires not only a level of physical ability, but also a readiness
for further challenges and changing demands, as another male explains:
‘It helps me perform, as a soldier obviously you need to be fairly physically
fit and need to be capable. You can't really do that if you're not given the
correct nutrients.’ [Int #11]

There are many indications of a certain competitiveness or desire for excellence as
a military person, and that being fit and healthy enables this excellence. Some viewed
healthy eating as an enabler of physical fitness, including physical excellence for
particular tasks or activities:
‘…you just feel like you're able to do things and achieve higher standards
than other people…if you can run better than some others and stuff, it
makes you feel good. It gives you something to aim for as well to be fitter
than other people.’ [Int #5]
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In many cases, healthy eating was considered to be more than just an enabler of
fitness, or ‘peak’ performance; often it was viewed as an aid for sustained performance
during the daily demands of soldiers’ work:
‘I find I work better. I concentrate better. I get more done. I get along better
with other people.’[Int #3]

Through the descriptions of healthy eating it becomes clear that other types of
performance also act as motivators aided by healthy eating, including mental and
emotional performance:
‘I'd rather be able to think and do the jobs that I believe are required to be
done…task delegation and making accurate well-formed decisions instead
of off the cuff tired sleepy things that could actually be detrimental to the
way we do work…I can't afford to do anything else.’ [Int #1]
‘I sleep better, more energy, train better, those basic things, my
concentration's better, tend to be more steady emotionally throughout the
day.’ [Int #7]

In this study, the motivations for performance were expressed within the context
of military employment. Through the descriptions of healthy eating it becomes clear
that an important motivation is to stay healthy as one way of ensuring job security.
Another important motivation was to have the ability to continue the execution of their
duties as one of the males explains:
‘If I don't eat healthy I'm not going to be there, I'm going to be out of the
Army broken or unable to sustain my job, that's what it comes down to and
that's a commitment behind it.’[Int #1]

Following a healthy diet was also recognised as important for health—to maintain
weight, to prevent illness in the short term and to protect future health. However, it was
evident that health was often considered as a foundation block for performance and
accomplishment of military tasks, rather than a goal in itself.
‘…supporting health because it's all about passing your assessment and
staying in the Defence Force.’ [Int #7]
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‘Why, it's a long-term effect that I want out of my body, I want to be able to
still be running well in another 20 years, I don't know how the rest of the
body will work but at least my internals will work properly.’ [Int #1]
The soldiers’ motivation is characterised by their wish to be a healthy person,
not just for the sake of being healthy, but more importantly out of their desire to do
their job well and for job security. On the one hand, they want to eat a healthy diet to
maintain their own good health to enable them to carry out their day to day duties,
and on the other, they want to pass their yearly fitness test required to remain in the
military, which helps them to maintain their identity as a soldier. There are also
social aspects which act as motivators for food choice. For example, vanity, looking
good, or as some of the male participants described it, “looking buff”, or having the
girls notice them. This desire to look good was part of their soldierly identity, or
how they view themselves as a soldier and what they think a soldier should be, or
looks like.

Opportunities for healthy eating

Opportunities for eating healthily can be considered in terms of access to healthy
foods within the surrounding environment—in this case on and surrounding the military
base. Opportunities for healthy eating were considered to be restricted, and centred on a
perceived lack of healthy choices, whether through the military dining facility (the
mess) or other nearby outlets. Although ADF catering policy (Department of Defence,
2004) stipulates that the mess food should be nutritionally balanced on aggregate, many
felt that the individual options available did not allow them to choose one they
considered to be healthy.
‘When you have to go the mess...the food's not unbelievably unhealthy but
sometimes the choices that are there are not what you would generally
choose… there's obviously places that you can go that are quite reduced on
some of the healthy options.’ [Int#5]

100

Individuals had different perceptions of opportunity. Some saw the availability of
healthy choices from those available, while others saw very few healthy options within
the set of options presented.

The built environment is static, however the participants saw this environment as
more or less helpful to making healthy food choices. Cooking facilities within the living
quarters on the base were seen by some to provide an opportunity to have more control
over what they eat in order to follow their chosen eating plans:
‘However you've got facilities outside such as a little barbecue area.
Barbecues are fine to get adventurous. And I've got a little sandwich press
in my room that I'll just cook on the veranda if I need to do a toastie or
something’ [Int#13]

When these facilities are inadequate, opportunity is limited. For those who lived
on the base, the cooking facilities were both an enabler (in that they allowed some food
preparation and cooking), and an obstruction to healthy eating (as they restricted what
could be cooked). Participants described their living quarters and the limited availability
of food preparation equipment. These limited facilities restricted the ways that
participants could shop and store fresh ingredients, what they were able to cook and
their capacity to store leftovers as evidenced by the following comment:
‘Unfortunately the room itself is a real tiny kitchenette, barely anything you
can do on there. At least maybe one electric frying pan, that's all you can
get and then you have no room for anything else. It's been pretty hard but
you've just got to manage, ok I've got to cook this in the oven, move the
oven, cook this now.’ [Int#9]

In contrast, others who were living off-base, where cooking was not so
restricted, spoke of designing meals that were quick, appealing to themselves as well
as other housemates, and meals that provided leftovers to eat for lunch the next day.

Time was found to be important in constructing the concept of opportunity. When
working a busy military schedule, the designated meal time at the mess could be
missed, either due to a clash with physical training in the morning, or at end of the day
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when working late. Time was believed to be a precious resource, and when in short
supply, it was a big threat to making a healthy choice. This shows that not all choices
are equally possible or desirable. Participants spoke about turning to takeaway food
when days were long, or when breaks were short.
‘Sometimes that means you might end up eating more processed foods
because there just isn't time to cook or you come home too late and you've
got to have strategies to eat healthy otherwise you do go for the fast foods
and stuff.’ [Int#7]
‘When you get home at that time after you've done 11 hours and five minutes
I don't particularly just want to sit down and eat something or cook
something so that's when it's hard to eat healthy.’ [Int#3]

Despite the fact that military personnel are required to maintain strict health and
fitness levels, indicating the need to eat a healthy diet, healthy food choice was often
restricted by time limitations and the need to access food quickly. There were a number
of food outlets surrounding this base, and opportunities for quick meals were considered
to be prevalent, and at times, difficult to resist. A trade-off was described between
waiting in line at the mess, and making a quick trip outside the gate to commercial
outlets. When the personnel choose between different food outlets, they do it on the
basis of time availability, rather than access to healthy food options. The fact that
military personnel have to make choices based on time constraints rather than healthy
food availability options each day is particularly evident from the following comments:
‘It's faster to go out to Subway off the base than what it is to go to the mess.’
[Int#7]
‘It's just off base. It doesn't take up too much time. Yeah. There's always
someone going down there so you can just come…’ [Int#6]
Opportunity can also be considered in terms of finance—in this case whether
finance is available to allow individuals to purchase healthy options. Financial
literacy was also identified as an important factor in the participants’ ability to eat a
healthful diet. This is an understanding of how to purchase healthy food ingredients
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within a limited budget (Braun, Kim et al., 2009). Furthermore, the cost of buying
pre-prepared (restaurant or takeaway) food was considered to keep people on track,
by pushing them towards preparing their own food.
‘I spent a lot of money and then one day I worked out—before I graduated I
spent a lot of money on food. And money kind of clicked that it had a value
and then I started looking into cooking my own stuff and found I liked it.’
[Int#3]
[in reference to fast food:] ‘And whilst that's cheap it does add up, whereas
we buy enough food to last us for a week and it costs us about $20 each and
that's for three of us for every single meal.’ [Int#5]

Abilities involved in healthy eating

Ability to follow a healthy diet or dietary pattern is made up of complex
collections of different specific acts, from choosing particular foods, portion sizes and
preparation methods, to transportation of foods, and physical tasks involved with
consumption both at home and in the workplace. In this case, of the military, most had
pursued knowledge of healthy eating of their own volition, seeking advice from experts,
fitness trainers, peers, written information or the internet. As a result, a variety of eating
patterns or styles were followed, usually after a long history of experimenting with
different patterns before finding one which suited.
‘I do a lot of my own research, I've read a lot about it and for a while I used
to try and eat Paleo and things like that and really in to some of the cave
man dieting. I've moved away from that now and just eat responsibly’
[Int#11]

The study showed that planning and preparation were integral to the construct of
ability. Many spoke of planning and being prepared, and when this was not done, the
options available to them were selections from outlets considered to be less healthy. The
planning and preparation process included taking food to work for lunch when they
could, meals prepared in advance, and having stores of what they considered to be
healthier snacks in their immediate work area.
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Eating healthily was considered by participants to be hard work, requiring
constant vigilance and determination. Lapses in discipline were a common reason for
failing to eat well, along with lapses in organisation. Self-control was required to avoid
purchasing options that were considered unhealthy, to avoid allowing ‘treats’ or
‘indulgences’ to become a common occurrence, and to stay on track with intentions to
consume a regular healthy diet.
‘Pretty much forcing myself really…I’ve got to eat this, I’ve got to eat this,
you can’t go overboard or it will screw everything up.’ [Int#9]

Ability was constructed differently between participants for example, some spoke
of experientially learning with cooking, and developing cooking skills to enable them to
follow their chosen eating plans. Finding enjoyment in cooking was an important theme
for other participants. Descriptions of the enjoyment were not so much about the
finished product, but rather the sense of achievement they derived from the process of
taking on a challenge and developing the skills.
‘I'm an engineer by degree. I don't have a workshop at home. I have a
kitchen. I can do it. I can see a tangible result in front of me and I can go
"yeah, that's good, that's not good, redo it" and work it out myself.’ [Int#3]

Overcoming the challenges of restricted cooking facilities on base meant the
participants were not just cooking, but shopping and cooking quite inventively.
Participants discussed a variety of strategies, such as buying ingredients that would be
incorporated in more than one meal (for example a chicken breast that could be cooked
one night to be eaten hot, and leftovers sliced and added to a sandwich for lunch, and in
salad the next evening); cooking a meal in stages rather than having two pots working at
once, and buying in small proportions to fit limited refrigeration capacity.

Another aspect of ability is social influence and how individuals draw on, or
deflect, the influence of others on their behavioural actions. Some spoke of support
from partners, family and friends aiding their personal ability to follow a healthy dietary
pattern:
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‘My sister helped me keep on track because she was helping me do it back
then. Yeah, just weighing yourself and having a goal and just eating right.’
[Int#6]
‘Like I said with my wife, it makes it much more simple because we can
bounce things off each other.’ [Int#8]

Social influence was also seen to create an obstacle, with individuals needing to
resist, or counter this influence. This influence could come from either one person or
many, and was perceived to be dismissive of efforts to eat well, or accepted as wellmeaning jest.
‘They say “you’ll work this off”… they will derail what you've done and I've
had people try that “just one won't matter” but it's just that one that leads
you into the five. [Int #7]
‘We sort of tease each other about what we're eating if it's not good…If one
of my mates buys a muffin or something with his coffee we will all give him
****.’ [Int#11]

Negotiating this social influence could take the form of complete rejection of the
influence, to a more moderate approach where a middle ground was sought, to
deliberately planning food choices that would suit the majority rather than one’s own
preferences.
‘They think I'm a nutter. ‘My sister was like that, one won't hurt. Yeah that
one will hurt because I might not stop.’ [Int #7]
‘If everyone's like “let's go get KFC for lunch” sort of thing? I wouldn't go
with them. But if they were going to Subway I'd go with them I suppose.
[Int#6]
‘I guess reduce stress on everyone in the house…it's important to be easy
because it stops you from straying out to get something that you don't
want…like the lazy ordering pizza…otherwise you start getting at each
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other and if you're living in a house together you want a nice, harmonic
relationship. You don't want people to be at each other over something so
small…’ [Int#5]

Sometimes there was no negotiation at all; if one in the group found themselves
prone to a particular course of action, the others would go along with it.
‘… because either they won't bring lunch or I won't bring lunch, so we go
out the gate.’ [Int#2]
‘I've got some mates who are not so active and they love their fat, junk food.
So if I go out and eat with them, generally it's going to be somewhere where
it's not as healthy.’ [Int#13]

And furthermore, participants could not fully articulate why at times they
chose to eat certain foods, questioning their decisions, and recalling remorse for
their action afterward, as evidenced by these comments.
‘Yeah, I don't know. I just like the taste of it. Yeah, I don't know.’ [Int#6]
‘No idea because I usually feel **** after I eat it. There's just something,
the smell and the taste … it's good at the time and about half an hour later I
ask myself why the hell did I go and eat KFC?’ [Int#3]

5.6. Discussion
This qualitative study explored the interpretations of healthy eating, and the
associated motivations, opportunities and abilities of Australian Army personnel to
engage in healthy eating, in order to provide insights ahead of intervention planning.
The study fulfilled this aim, providing a number of insights. The perception of healthy
eating as consuming a balanced diet rich in fruit and vegetables and low in fat is
consistent with professional advice on healthy eating (National Health and Medical
Research Council, 2013), and also with the understanding of healthy eating by other
Australian men (Caperchione, Vandelanotte et al., 2012) and other adult populations
(Paquette, 2005). This knowledge had generally been pursued independently of the
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organisation of which they are a part, and was obtained via a number of sources,
including the internet, gyms, magazines, friends, and colleagues, rather than health
specialists or reputable evidence based publications. This is not uncommon amongst
military personnel or athletes (Bovill, Tharion et al., 2003; Dumbrell & Mathai, 2008;
Heaney, O’Connor et al., 2011), and provides some reassurance that this population
does understand what is required to follow a healthy diet, and how they might do this.

For the predominately male military personnel in this study, motivations for
healthy eating were present, and were principally focused on performance, with health
and job security providing a supporting role to performance. This is in contrast to other
studies which found little interest in healthy eating—men who were interviewed tended
to dismiss the need to eat well until they developed weight concerns, encountered a
health issue, or perceived that they had reached an age where they may be susceptible to
health problems (Gough & Conner, 2006; Caperchione, Vandelanotte, et al., 2012), and
only then did they begin eating for health. Research with younger men has found an
element of perceived invincibility, with a belief that eating for health is only for the
‘old’ (Dumbrell & Mathai, 2008). There is some support for motivations of
performance, with healthy eating seen to be beneficial for performance in an athletic
population (Smart & Bisogni, 2001). This focus on performance is reflective of the
narrative conveyed by military organisations (Montain, Carvey et al., 2010; Jackson,
Dennis et al., 2013; Purvis, Lentino et al., 2013), which suggests that a broader message
is permeating the ranks, and personnel are interpreting this message and applying it to
their own situation. Participants also expressed motivation to look good or maintain a
certain standard of physical image or appearance. Physical appearance is important to
military, from both individual and organisational perspectives, affecting how personnel
are viewed and how the group is viewed (Naghii, 2006), and creating high standards for
physical appearance (U.S. Army, 2006). As strong motivations for healthy eating,
performance and appearance appear to be a reflection of the military values that the
personnel hold.

Despite a requirement for nutritionally balanced on-base catering, participants did
not consider that army base outlets, or others nearby, provide suitable opportunities for
healthy eating. Previous research suggests that individuals may perceive or experience
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‘institutional’ foods to be of a lower quality than other outlets’ offerings (Cardello,
1995; Tuorila, Peränen, et al., 2015), and so they prefer to dine elsewhere. However, the
participants in this study felt that sourcing a healthy meal anywhere was difficult.
Indeed, evidence shows that although there is access to foods anywhere and anytime,
even in regions remote from cities, much of this available food is highly processed
energy-dense, nutrient-poor products, (Crino, Sacks et al., 2015), and these participants
may be recognising and responding to this.

It takes time to source, prepare and consume healthy food, and these participants
felt that time pressures reduced their ability to eat a healthy diet. Time and expense have
consistently been recognised as pressures on healthy eating, especially when work
commitments and other activities are present (Gough & Conner, 2006; Dumbrell &
Mathai, 2008; Caperchione, Vandelanotte, et al., 2012). However, in this study, the cost
of food was also found to be a factor in the positive direction of healthy eating. For this
group, who are not a low socio-economic group, avoiding the cost of fast food,
takeaway or restaurant food was identified as a reason to purchase raw ingredients,
prepare and cook food.

The ability to resist social pressure was another ability-related factor. The
influence of others on eating behaviour is well established (Herman, Roth et al., 2003),
including the concepts of restricting eating in the presence of others to conform to a
socially desirable norm, or permitting oneself to eat more to match an eating companion
(Salvy, Jarrin et al., 2007; Hermans, Herman et al., 2010). The ways that individuals
responded to the influence of others is of interest: sometimes they overcame the
temptation and adhered to their goals; at other times, moderating behaviour or yielding
to the group’s actions was reported. These responses incorporate elements of
behavioural control, and instances of what may have been automatic behaviour were
also noted—where individuals were unable to give a justification for their actions. It is
known that much of our eating behaviour happens while ‘running on automatic pilot’,
that is, without much conscious thought (Cohen & Farley, 2008). When individuals are
asked about behaviours they have performed while in an automatic mindset, or the
influences that led to that action, they will often attempt to rationalise it, or give a
logical explanation (Carvalho & Mazzon, 2013). In such cases of automatic behaviour,
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research participants struggled at times to give a reason; they could describe their
actions, but not why it happened.

A surprising finding was that many in the group had pursued knowledge about
healthy eating, and in turn, developed cooking and food preparation skills as a way to
facilitate healthy eating. This is in contrast to other investigations in which young
people, and men in general, considered a lack of cooking skills to be a barrier to healthy
eating (Gough & Conner, 2006; Bisogni, Jastran, et al., 2012; Caperchione,
Vandelanotte, et al., 2012).

A further aim of this study was to extend theory use in social marketing by the
application of the MOA model to healthy eating. The MOA proved useful in this
context, prompting the discovery of influences beyond those that have been typically
pursued in social marketing formative research—influence present in the social and
environmental realms. However, this application of the MOA also pointed to some
interactions between the factors. For example, it appears that opportunity and ability
were not mutually exclusive, but acted reciprocally. For those living on base,
overcoming the challenges of restricted cooking facilities (a restricted opportunity)
resulted in the development of new abilities (inventive and resourceful shopping and
cooking practices). This interaction may also occur between other factors, and calls
have been made to investigate how the motivation, opportunity and ability factors
interact (Brug, 2008). Interplay between the factors has theoretical implication for
Rothschild’s MOA model. It suggests that more than a simple determination of the
missing factor and application of the recommended strategy to increase that factor may
be required. Consideration of how strategies might act on one or more factors may be
need to be given; strategies that provide more healthy eating opportunities, for example,
may also raise levels of motivation.

5.7. Limitations and Future Research
This study uses a sample taken from one large Army base in Australia, and as
such may not represent the views of those from other bases, from the other services of
the ADF, or of military personnel in general. Further investigations are required to
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increase the generalisability of these findings, and to determine whether perceptions of
lack of opportunities for healthy eating can be objectively confirmed. Future research
needs to investigate interactions between factors in the MOA model, and how these may
impact the effectiveness of recommended strategies. In this context, future research
would need to determine whether social marketing interventions that focus on
performance as an outcome of healthy eating are effective with ADF personnel.

5.8. Conclusion
In an organisation such as the ADF where fitness and health are integral to
working life, the importance of eating well is apparent. However ADF personnel are
recruited from, and continue to maintain contact with the civilian population, and are
therefore subject to the same obesogenic influences (see Swinburn & Egger, 2004 for a
discussion of obesogenic influences). Initiatives to encourage healthy eating need to fit
with military life, and connect with military personnel, resonating with existing
motivations. The current study identifies insights into motivators, opportunities and
abilities to eat healthfully, and how these may interact, as a guide to intervention with
the target audience. This study suggests, for example, a need to focus on performance,
as the strongest motivator for and as an outcome of healthy eating that will engage the
target audience, and to address the availability of convenient healthy food options for
personnel.
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6.1. Abstract
Purpose – To report on a quantitative study of the food environment designed to
measure aspects of support for healthy eating.
Design/methodology/approach – An ecological view of eating behaviour was taken by
examining the food environment that surrounded a military population of interest. Food
outlets (n=34) were assessed using the NEMS-S, NEMS-R and mNEAT instruments to
determine how well food outlets supported healthy eating.

Findings - Despite better than average provision of healthy options on-base, the total
environment surrounding the military base barely supports healthy eating. Average
support to healthy eating was 45% (NEMS) or 27% (mNEAT) of support that could be
measured. Individuals accessing this food environment would find few healthy
alternatives, little information directing them to healthy choices and pricing and
promotion that drives unhealthy eating behaviours.
Research limitations/implications – This study focused on one food environment;
replication is recommended to establish foundation data for benchmarking outlets, and
further develop these measures for Australian settings. Future studies may assess the
media environment to further extend the ecological model used.
Practical implications – A method to measure the food environment is demonstrated
which provides formative research insights for use when planning social marketing
interventions. Consideration of these influences together with intra- and inter-personal
influences offer the potential to better design social marketing healthy eating
interventions, by addressing multiple levels within an ecological framework.
Originality/value – This paper answers calls for social marketers to consider the
influence of the surrounding environment, employing methods not previously used in
Australian settings.
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6.2. Introduction
Eating well is beneficial for military personnel to support their demanding job
roles. The evidence is clear that optimal nutrition plays a key role in both health (World
Health Organization, 2003) and performance (ACSM/ADA/DC Joint Position
Statement, 2009), alongside exercise or training. The Australian Defence Force (ADF)
desires these high standards of fitness and health from its members, and has developed
policy to ensure that on-base catering provides nutritionally balanced food on aggregate
(Department of Defence, 2004). Following the release of the revised Australian dietary
guidelines (National Health and Medical Research Council, 2013); a guide for healthy
eating was devised that takes into account the specialised nutrient needs of military
personnel. This guide recommends personnel “eat a wide variety of nutritious foods
from five food groups every day in proportions that are consistent with general dietary
guidelines for Australians but also cater to the specific demands of ADF military
operations” (Booth, 2013, p. 4) and gives examples of how to construct a daily eating
plan.

Despite these requirements for health and fitness, many ADF personnel do not
consume a healthful diet, instead consuming a diet too high in fat, and unbalanced with
respect to the recommended food groups (Booth & Coad, 2001; Forbes-Ewan, Probert
et al., 2008). Consequently, the rates of overweight and obesity in the ADF (48% and
14% respectively) are similar to the national average (35% and 21% respectively for the
equivalent age group of 20–50 years) (AIHW, 2010). Overweight and obesity pose
additional undesirable consequences for military personnel and organisations. Fat mass
is related to poor physical performance in the military (Mattila, Tallroth et al., 2007),
and increased body weight elevates the risk of injury, illness (Peake, Gargett et al.,
2012) and premature separation or discharge (Packnett, Niebuhr et al., 2011). This
increases costs to the military in terms of health care, and lost duty time (Sanderson,
Clemes et al., 2011). Currently, overweight military personnel are referred to a medical
officer to determine an appropriate weight management plan; those who are unable to
meet fitness standards are subject to administrative action which may ultimately lead to
their discharge from the services (Lourensen, Matthews et al., 2002; Naghii, 2006).
Therefore, there is a need for initiatives to improve (healthy) eating behaviour of
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military personnel. There remains a recognised deficit in knowledge of how to treat
obesity in military populations (Sanderson, Clemes, et al., 2011), and to the authors’
knowledge, there are no published studies of the food environments accessed by
military populations.
Although one of social marketing’s core strengths is its consumer-centric or
citizen-centric focus (French, 2011); many are urging the field to move beyond
individual behaviour change to other levels. Consideration has been given to ecological
frameworks (Lindridge, MacGaskill et al., 2013), an upstream-midstream-downstream
continuum (Hoek & Jones, 2011), new models of behaviour (Carvalho & Mazzon,
2013) or the utilisation of novel tactics (Spotswood, French et al., 2012). However,
recent reviews (Carins & Rundle-Thiele, 2014; Luca & Suggs, 2013) indicate the focus
of social marketing interventions remain squarely on the individual—failing to consider
the ecological framework surrounding the individuals whose behaviour social marketers
are trying to alter. As a result, social marketing effectiveness is likely to be reduced (at
best), or ‘negated if the context … is ignored’ (Wymer, 2011).

Part of the challenge faced by social marketers is determining how to capture the
context in a way that is meaningful, and provides direction for the intervention planning
process. This paper describes one approach—the use of an ecological model to measure
the food environment—to explore whether the food environment studied allows or
supports healthful eating choices.

No human lives in a vacuum—individuals are shaped by the world surrounding
them. Social Ecological Models (SEM) of behaviour offer a theoretical framework to
guide the examination of these influences. Fundamentally, ecological models assert that
behaviour has multiple levels of influence (Sallis, Owen et al., 2008). Many models
have been proposed, for example, Bronfenbrenner (1977; 1979) describes four levels—
the micro-, meso-, exo- and macro-systems; and Sallis et al. (2008) describe six
levels—intrapersonal,

interpersonal,

organisational,

community,

physical

environmental, and policy. In a food consumption context, intrapersonal influences on
behaviour may be an individual’s knowledge of foods, food preparation skills and
motivation to follow a particular dietary pattern. Interpersonal influences may include
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social support provided by family, peer pressure or social norms that exist within a
friendship group. Organisational influences and community influences could be
practices, policies or support programs available through the workplace or community,
whereas physical environmental influences involve the amount and type of foods
available and how accessible they are. Policy may influence food consumption by
regulating food availability (e.g. banning/restricting particular food types) or by shaping
buyer behaviour (e.g. increasing taxes or providing incentives for purchases). These
influences can be direct, indirect and interactive; for example sociocultural factors and
physical environments are believed to cut across levels (Sallis, Owen, et al., 2008).
Interventions that address multiple levels are considered to be most effective in
promoting healthy behaviour (Sallis, Owen, et al., 2008).

The food environment
Energy-dense but nutrient-poor diets and more sedentary lifestyles are
contributing to the growing obesity issue in Australia and worldwide (World Health
Organization, 2003), and the food environment appears to be a major influence
(Vandevijvere & Tseng, 2013). Policy solutions for deprived communities without good
access—food deserts—have focused on improving provision of food retail as part of a
wider suite of recommendations for population dietary change focused around
awareness, affordability, and acceptability (Cummins, Petticrew et al., 2005). The
influence of the food environment on consumption has been described and measured in
different ways. The first approach is on a global scale, via the measurable increase in
low-cost energy-dense but nutrient-poor products in the food supply chain. In the
United States, increases in the energy content of the food supply over the past 30 years
was sufficient to explain the increase in obesity (Swinburn, Sacks et al., 2009). Strong
correlations have been found between trends in total energy per capita and changes in
the prevalence of overweight and obesity in Australia (Silventoinen, Sans et al., 2004).
The second method takes a spatial approach, via the enumeration and classification of
food outlets in a given area (Charreire, Casey et al., 2010). Access to supermarkets has
been a focal concern for researchers who have identified that lowest income
neighbourhoods had nearly 30% less supermarkets than the highest income
neighbourhoods in the US (Walker, Keane et al., 2010). A lack of access to a
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supermarket within a geographic area is commonly known as a food desert. Research
indicates that substantial increases in consumption of fruit and vegetables (between 0.25
and 0.5 portions per day) were reported when distance travelled to the main food store
fell to under one kilometre owing to the installation of a large scale grocery store in
Scotland (Cummins, Petticrew, et al., 2005). Socio-economic differences in access to
food outlets has also been observed in Australia-in Adelaide (O'Dwyer & Coveney,
2006), Melbourne (Burns & Inglis, 2007) and to a lesser extent Brisbane (Winkler,
Turrell et al., 2006). The third approach relies on quantification of aspects of
accessibility, availability, quality, information, advertising and pricing and is the focus
of the community nutrition environment model (Glanz, Sallis et al., 2005 described in
the next section). This approach is believed to be a more discrete indicator of the food
environment than measures of spatial availability alone (Farley, Rice et al., 2009),
which assume that outlets of a particular type can be considered to be equivalent in
terms of offerings they provide. This quantitative approach was chosen for the current
study.

Community nutrition environment model
To explain eating behaviour, Glanz et al. (2005) proposed a conceptual model for
the study of nutrition environments based on an ecological approach. This model
described policy, environmental and individual variables, with a focus on the
environmental variables—or the food environment. This model goes beyond measuring
availability of outlets, or access to foods, by considering what individuals encounter
within a food outlet. These aspects of the food environment—the availability of
healthful foods, information highlighting or identifying these foods, pricing favouring
their purchase, and processes or structures that facilitate (or do not hinder) their
selection—all combine to support healthy eating. The community nutrition environment
model is shown in Figure 4.
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behaviour. The aim of the current study was to measure the ‘consumer nutrition
environment’ that includes and surrounds an Australian military base.

6.3. Methods
The study design was based on that used in the Nutrition Environment Measures
Study (NEMS) (Frank, Glanz et al., 2006; Glanz, Sallis, et al., 2007; Saelens, Glanz, et
al., 2007) using protocols specified in the NEMS training manual (found at:
www.med.upenn.edu/nems). Briefly, the process involved designating the area of
interest, enumerating the outlets within this area, and finally assessing each of these
outlets. For this project, the area of interest was a military base. The base chosen was
representative of large Australian military bases, covering approximately 10 square
kilometres, and at any given time could be home or workplace for up to several
thousand personnel. First, the details of each of the food outlets on the base were
recorded, which included dining hall facilities and cafes/convenience stores. Concurrent
research from the larger research project indicated that many personnel leave the base to
obtain meals, suggesting that outlets within one kilometre of the base should be
assessed. One kilometre was considered a reasonable distance to travel for lunch or
dinner either on foot, or by car. Other Australian studies have used 800 metres
(Timperio, Ball et al., 2008); 2.5 kilometres (O'Dwyer & Coveney, 2006; Winkler,
Turrell, et al., 2006); and the NEMS training manual recommends a buffer of one mile
(1.6 km).

Maps of the area were sourced, and a one kilometre radius drawn around each of
the gates that allow access and egress from the military base. Streets that fell within
each of these one kilometre circles were traversed by car or on foot, with the details of
all food outlets found on these streets noted (name, address, and type of outlet). No
major supermarkets were found within the one kilometre zone—and considering their
use was noted in other aspects of the project—the details of major supermarkets
between one and two kilometres from the gates were also captured. Outlets were sorted
into types (military dining facilities, fast-food restaurants, sit-down food restaurants,
grocery stores and convenience stores) and designated the correct assessment instrument
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in preparation for measurement. A total of 34 outlets were identified, both on and off
the base.

Food outlet assessment
The food environment was assessed using two instruments—the first was the
validated NEMS for both restaurants (Saelens, Glanz, et al., 2007) and stores (Glanz,
Sallis, et al., 2007). Both NEMS instruments have been used successfully in the US
suburban context, but not within an institutionalised eating context, such as a military
base. Therefore, a second instrument was used—the military Nutrition Environment
Assessment Tool (mNEAT) which assesses military dining facilities, restaurants and
stores (Navy and Marine Corps Public Health Center, 2013). The mNEAT was
developed for US military bases which are larger and include many commercial food
outlets (Fisher, 2010), whereas Australian bases contain military dining facilities, and
very few commercial options (Phillips, 2011). No validation data for the mNEAT was
found in the open literature. As both instruments were developed in the US, some
modifications were needed, which chiefly involved the identification and inclusion of
replacement foods. Categories were retained, with some items changed to include foods
identified as the leading food types and brands in Australia (Euromonitor, 2013). For
example, in stores, hot dogs were replaced with sausages, and bagels replaced with
breakfast muffins. Modifications to the instruments and scoring were in accordance
with the recommendations found at www.med.upenn.edu/nems, were done in
consultation with the NEMS training coordinator, and pilot tested prior to the study.
Details of all modifications and the revised instruments can be obtained from the
researchers on request.

Each of the instruments measures availability of key indicator foods,
facilitators/supports for healthful eating, barriers to healthful eating, pricing and
signage/promotion (See the Appendix of Glanz, Sallis, et al., 2007; and the website of
Navy and Marine Corps Public Health Center, 2013 for a full copy of the instrument
measurement forms; the appendix of Saelens, Glanz, et al., 2007), and can be completed
objectively and independently by a rater through answering a series of yes/no or
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multiple choice questions. Each instrument can be completed in a relatively short period
of time when visiting a food outlet.

Procedure
Prior to the study, two researchers completed the NEMS online training (10-20
hours) and conducted practice assessments on outlets of each type in a separate area to
the study area. It was during this time that modifications were pilot tested and adjusted
as necessary.

Each outlet was given an identification number, randomly assigned to one of the
two researchers, and was assessed using both the mNEAT and the NEMS instruments.
On arrival at an outlet, the type of outlet was checked, and assessment commenced.
Generally, assessments were conducted discretely, however, in smaller stores the
attendant was asked if they were comfortable with an assessment taking place within the
store. Each researcher carried a formal letter to give to attendants/operators should they
ask for further information about the study. All assessments were completed within a
one month period. Some outlets were assigned duplicate measurements. This means
they were rated independently by both researchers—to compare inter-rater agreement or
they were rated a second time by the original researcher on a separate day—to compare
test-retest agreement. The NEMS training manual recommends duplicates are assigned
at ~10% per outlet type, this study exceeded that rate with 36% of outlets cross-rated or
repeat-rated (see Table 11).

Data analysis

After all assessments were completed, scores were calculated using the protocols
documented in the NEMS training manual (found at www.med.upenn.edu/nems/),
subject to the modifications detailed in Appendix A. Points are given for the presence or
absence of certain foods, signage, promotions, pricing and facilitators and barriers
(defined in Table 10). Points for each item can be positive or negative and are added
together to produce a total score for support for healthy eating for each outlet (NEMS
raw score). The scores could range from -24 to +63 for restaurants (military dining
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facilities, fast-food and sit-down); and -9 to +52 for stores (grocery and convenience).
The lowest possible NEMS raw score indicates no support for healthy eating, and the
highest possible score indicates very high level of support for healthy eating. The range
of possible NEMS scores differs for stores and restaurants, so a percentage of the
possible score was calculated (NEMS score %) to allow comparison between the outlet
types. Sub-scores for four aspects of support for healthy eating can be calculated using
the NEMS; these aspects are detailed in Table 10 (next page).

A support for healthy eating score was also obtained for each outlet by entering
mNEAT raw data into the tool (http://www.med.navy.mil/sites/nmcphc/healthpromotion/healthy-eating/). Again, points were both positive and negative, with a
negative score indicating a very low level of support for healthy eating. The mNEAT
gives a score as a percentage support for healthful eating, rather than a raw score, and
does not provide sub-scores for the aspects of support for healthy eating. Some aspects
of the mNEAT are comparable to those found in the NEMS (refer to Table 10), however
mNEAT contains items specific to military dining facilities, and there are differences in
item details and scoring between the instruments.

Data analysis was completed using Microsoft Excel (Microsoft Office 2010) and
SPSS (IBM Statistics Version 22). Descriptive and inferential statistical analyses were
conducted using mNEAT scores, NEMS scores and NEMS sub-scores. Analysis of
Variance (ANOVA) with either Tukey’s-b post-hoc test (when equal variance could be
assumed) or Games-Howell post-hoc test (when equal variance could not be assumed)
was used to determine differences between mean scores for outlet types. Correlations
were used to examine the association between variables.
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6.4. Results
A total of 34 outlets, both on and off the base formed the basis of this study. Of
these outlets, one closed down before assessment could take place, and four were
considered not suitable for measurement (two wedding/occasion cake stores, two
spice/nut stores). A further four were not assessed, due to owner/operator refusal (two)
and a lack of assessable information available (two). In total, 25 outlets were
successfully assessed involving an average of 45 minutes spent in each outlet. Note that
one business contained a fast-food establishment and a convenience store on the same
premises (ID: 4) so each area was treated as an outlet and assessed with the appropriate
instrument. Details are shown in Table 11.

Table 11: Number and type of food outlets identified and assessed in the area
surrounding the military base
Outlet Type

Enumerated
n

Assessed
n
3

Cross-rated
(two raters)
n
3

Repeat-rated
(one rater)
n
3

Military Dining Facility

3

Restaurant (Fast-food)

7

7

3

2

Restaurant (Sit-down)

7

7

1

1

Stores (Grocery)

4

4

1

2

Stores (Convenience)

8

4

1

1

Baker/Cake shop

3

0

0

0

Speciality Food Shop

2

0

0

0

Total

34

25

9

9

Support for healthful eating
The individual scores for each outlet, the average scores for outlet types and
overall averages across all outlets are shown in Table 12. Data from the founding
NEMS study has been included in Table 12 for comparison.
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Table 12: Support for healthful eating as determined using mNEAT, and NEMS.
Outlet Type

ID

mNEAT
Score

NEMS
Raw Score

NEMS
Score %

1

43%

17

47%

2

33%

17

47%

3

36%

17

47%

37%

17

47%

4

30%

13

43%

17

28%

11

40%

18

-2%

0

28%

19

45%

22

53%

20

25%

13

43%

21

20%

8

37%

27

-6%

3

31%

20%

10

39%

24

17%

12

41%

25

10%

12

41%

Restaurant

26

-10%

0

28%

(Sit-down)

28

35%

16

46%

29

-5%

6

34%

30

5%

9

38%

31

6%

9

38%

8%

9

38%

4

3%

14

38%

9

45%

25

56%

11

-9%

7

26%

13

-12%

12

34%

7%

15

39%

32

82%

35

72%

33

82%

33

69%

34

89%

36

74%

35

85%

34

70%

85%

35

27%

n/a

Military
Dining
Type Average

Restaurant

(Fast-

food)

Type Average

Type Average
Stores

NEMS
Raw Score

NEMS
Score %

(US Average)1

(US Average)1

n/a

n/a

6

38%

7

39%

6

24%

71%

23

53%

45%

n/a

n/a

(Convenience)

Type Average
Stores
(Grocery)

Type Average
Grand Average

The NEMS raw scores for restaurant outlets (military dining; fast-food and sitdown) ranged between 0 and +22 (of a possible -24 to +63) and stores (grocery and
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convenience) ranged from +7 to +36 (of a possible -9 to +52). These ranges represent
NEMS % scores of 28% and 53% (for restaurants) and 26% and 74% (stores). The
mNEAT scores ranged from -12% to 89% (of a possible -28% to +100%). The majority
of outlets scored below the half-way point on either of the measures used—that means
they scored less than half the available points that could be assigned during an
assessment.

Analysis of Variance revealed significant differences between outlet scores, for
both NEMS (F(4,20) = 16.00, p<0.001) and mNEAT measures (F(4,20) = 16.78,
p<0.001). Post-hoc comparisons revealed that grocery stores scored significantly better
than all other outlets on both the NEMS and mNEAT measures. Although the measures
produced slightly different scores for each outlet, they were significantly and strongly
correlated (n = 25, rs = 0.97, p<0.001).

Aspects of the consumer nutrition environment
Comparisons were made between the four aspects of the nutrition environment
using the NEMS (see Table 13).

Table 13: Scores for aspects of the nutrition environment, as determined using
NEMS
Outlet Type

n

Availability

Price

Information Facilitators/
Barriers

Military

Dining 3

70% a b

75% a

20% a

39% a

Facility
Restaurant (Fast-food)

7

35% c

50% a b

31% a

50% a

Restaurant (Sit-down)

7

23% c

75% a

31% a

48% a

Stores (Grocery)

4

95% a

40% b

-

-

Stores (Convenience)

4

35% b c

48% a b

-

-

46%

58%

31%

47%

Average

Analysis of Variance revealed significant differences between outlet scores, for
both NEMS availability (F(4,20) = 21.77, p<0.001) and NEMS price (F(4,20) = 53.00,
p<0.001). While differences in NEMS availability scores were similar to NEMS total
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scores for each outlet, NEMS price scores followed a somewhat different pattern. Posthoc comparisons revealed that grocery stores had significantly higher NEMS
availability scores than sit-down restaurants, fast-food restaurants and convenience
stores. Military dining facilities had significantly higher NEMS availability scores than
sit-down restaurants, fast-food restaurants. However, for NEMS price, grocery stores
scored significantly lower than military dining facilities and sit-down restaurants, but
not significantly lower than fast-food restaurants and convenience stores. There were no
significant differences between outlets for NEMS information and NEMS
facilitators/barriers.

For stores, a significant positive correlation was found between distance from the
base and total NEMS score (n = 8, r = 0.72, p = 0.044) but not mNEAT score (n = 8, rs
= 0.06, p = 0.117), this trend was not observed in restaurants, where correlations were
not found to be significant.

Military dining facilities scored above the average for this environment on both
the NEMS and nMEAT measures (refer Table 12). The ANOVA results indicate these
institution-provided facilities also had significantly higher scores for availability than
other restaurants, and significantly higher scores for price than grocery stores. However,
scores across the total environment were low—most outlets scored less than half the
available points, and few outlets scored in the top end of the range. Taken together, this
indicates an environment offers considerable room for improvement.

6.5. Discussion
Drawing on an ecological framework (Glanz, Sallis, et al., 2005) the current study
sought to assess the food environment surrounding military personnel. The advantage of
using such a model is that it provides an understanding of the influences on the
individual. The evidence presented in this paper suggests that even the highest
motivated individuals are limited when seeking to make healthy eating choices. For
most, healthy eating is a conscious choice requiring willpower and persistent
attention—evidenced by the finding that military personnel in this environment have a
relatively good knowledge of healthy eating and are motivated to eat healthy, but
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consider it to be hard work requiring constant vigilance and determination (Carins &
Rundle-Thiele, 2013). Considering that many eating decisions occur at a low level of
consciousness (Cohen & Farley, 2008), a failure to address non-supportive eating
environments will render other efforts to improve eating behaviour through individual
behaviour less effective. Glanz’s model (2005) examines the number and type of outlets
in a given area, and the features of these outlets known to affect food consumption. The
model acknowledges a number of other influences, but the instruments do not measure
them directly at present. The information environment is one, and given that media and
advertising for food products totals millions each year ($400 million on food marketing
in Australia in 2010) (Hilpern, 2010), this area may be important to measure. Policy can
affect a large number of people, regardless of individual inclination to act (Kumanyika,
Obarzanek et al., 2008), and a measure of policy could greatly inform any assessment of
the nutrition environment. Perception of the consumer nutrition environment has been
shown to differ greatly from objective assessments (Williams, Thornton et al., 2011),
and this may need to be taken into account when considering the total range of
influences.

The results suggest the density of food outlets surrounding the military base was
slightly higher than that found in other Australian studies. On average, five outlets were
found within 800m of homes in Melbourne (Timperio, Ball, et al., 2008) and up to 20
outlets found within 2.5 kilometres of households in the Brisbane (Winkler, Turrell, et
al., 2006). A wider array of food outlets surrounding the food base offers more
alternatives to military personnel seeking food. The higher number of outlets suggests
more food may be purchased in food outlets in this area when compared to other studies
offering fewer food outlet alternatives.

Scores from both measures (NEMS and mNEAT) indicate most outlets scored
less than half of the available points, indicating a low level of support for healthy eating.
Other NEMS studies have reported similar results and interpretations: on university
campuses, scores were only a fraction of the total maximum points and were considered
to be unhealthful dining environments (Horacek, Erdman, et al., 2013a) and in hospitals,
scores were mid-range and venues were considered to have substantial room for
improvement (Lesser, Hunnes, et al., 2012).
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Individuals accessing this food environment would find it difficult to obtain
healthy alternatives; only sparse information to enlighten them as to the healthy choices;
and healthier choices that are priced at a premium, or pricing and promotion that drives
them toward unhealthy eating behaviours. Availability of healthy options is only one
factor contributing to healthy eating—provision of nutrition information at the point-ofpurchase through either nutrition information or identification of healthy options can
result in healthier purchases (Bassett, Dumanovsky et al., 2008). However, those who
are fiscally motivated, or who place importance on value for money, may still make a
less healthy choice if pricing favours combo deals and super-serves. Larger meal deals
often appear to make financial sense, and ‘better value’ has been found to be the
primary justification for supersized packages and portions (Vermeer, Steenhuis et al.,
2010).

In this study, grocery stores provided the most support. This is confirmed by high
scores by grocery stores for the availability sub-score relative to some other outlets.
However, the low price sub-score for grocery stores indicates that although healthy
alternatives were available, they were usually priced at a premium when compared to
less healthy counterparts, which may offers insights into contradictory evidence
observed in food desert studies (see Cummins, Petticrew, et al., 2005). Specifically,
provision of a supermarket in a lower socio-economic area would not be expected to
increase healthy eating if favourable pricing was not observed for healthy foods in the
supermarket. Healthy foods have been shown to cost more than less healthy alternatives
in grocery stores (Glanz, Sallis, et al., 2007; Horacek, Erdman, et al., 2013b).

Military dining facilities provided higher levels of support for healthy eating when
compared to other outlet types. The buffet-style dining setting provided access to some
healthy alternatives (non-fried vegetables and fruit) that were not readily found in other
outlets. The absence of pricing promotions in these facilities contributed to higher price
sub-score. However, room for improvement in military dining facilities remains.
Specifically, availability of healthy alternatives can be increased, and appropriate
information provided to consumers so that they can identify and make healthier choices.
The target audience indicate high motivation to eat healthy (Carins and Rundle-Thiele,
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2013). Moreover, many consumers wish to see this kind of information (Mackison,
Wrieden et al., 2009).

Eating healthfully is important for military personnel. Assessing the food
environment indicates whether intentions to eat well may be supported or frustrated, and
provides avenues for change beyond the individual. The unique insights generated in
this study extend our understanding of how behaviour change can be better facilitated,
via changes in the surrounding environment. When changes to environments are made,
they affect the entire population, not just those who are motivated to change (Glanz &
Mullis, 1988), and as such larger behaviour change gains are expected.

6.6. Implications for social marketing
This study measured aspects of the food environment to determine support for
healthy eating, taking a novel approach to formative research in social marketing. Such
measures have been utilised in the health literature; however it has been acknowledged
that this area of the measurement is still at an early stage (Holsten, 2008), and
systematic measurement determining food availability in stores is needed (Gustafson,
Hankins et al., 2012). Tackling multiple levels of influence during any behaviour
change intervention is hypothesised to be more likely to promote healthy behaviour
(Sallis, Owen, et al., 2008). Pairing such measurements with other formative research
(as is intended in the larger project of which this study is part) and using it to guide
social marketing intervention planning is recommended (Kubacki & Rundle-Thiele,
2013) and is expected to increase the likelihood of intervention success.

The effect of the surrounding environment on a population is evidenced by
Timperio et al. (2008) who demonstrate that healthy eating is lower in less healthy
environments. Any assessment of individual behaviours should take these confounding
factors from the surrounding environment into account. This study supports the need to
move up the continuum towards an upstream focus to influence policy makers to change
the environment to provide an environment of supportive eating (Rothschild, 1999).
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6.7. Limitations and future research directions
The results of the current study must be viewed in light of limitations, many of
which present opportunities for future research. This assessment focused on the food
environment frequently accessed by military personnel stationed at one Australian
military base and the results of the current study cannot be generalised beyond the
context studied. Other bases may have a different number or mix of outlet types in the
surrounding area. Further research is recommended to extend our understanding beyond
the Australian context and a multi-site study is recommended to gain foundation data
for benchmarking that can be used by researchers to identify best practice food outlets
and to establish healthy eating goals for each measure. Replication studies in other
Australian settings would assist to further validate the NEMS and mNEAT measures
that were adapted for the Australian context and are reported in this study. This study is
further limited by the one kilometre radius chosen. Examination of a wider radius as
used elsewhere (O'Dwyer & Coveney, 2006; Winkler, Turrell, et al., 2006) is
recommended to understand whether the NEMS and mNEAT averages differ based on
measurement of a wider radius. Such endeavours would better inform future research
decisions regarding the optimal radius to select. Another limitation is inherent to the
observational NEMS and mNEAT instruments, both of which rely on the provision of
nutrition information or identification of healthy options by the outlet. It does not take
into account the precise nutritional value of the foods which would require laboratory
analysis. Future research may strengthen the Glanz et al. (2005) model by conducting
simultaneous assessments of the media environment surrounding the individual, and
perceptions of the consumer nutrition environment. Measures may then be incorporated
into a modified NEMS instrument to simultaneously measure the consumer nutrition
environment, information environment and perceptions of the nutrition environment.
Employment of NEMS and mNEAT to study the environment offers a unique
perspective for critical marketers that warrants ongoing research attention.
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7.1. Abstract
Issue addressed: Methods are needed to accurately measure and describe behaviour so
social marketers and other behaviour change researchers can gain consumer insights
prior to designing behaviour change strategies; and also so they can, in time, measure
the impact of strategies or interventions when implemented. This paper describes a
photographic method developed to meet these needs.
Methods: Direct observation and photographic methods were developed and employed
to capture food selection behaviour and examine those selections according to their
healthfulness. Four meals (2 lunches and 2 dinners) were observed at a workplace
buffet-style cafeteria over a one week period. The healthfulness of individual meals was
assessed using a classification scheme developed for this study, and based on the dietary
guidelines.
Results: Approximately 27% of meals (n=168) were photographed. Agreement
between raters using the scheme to classify dishes was high, as it was between
researchers when coding photographs. The subset of photographs was representative of
patterns observed throughout the entire dining room. Diners chose main dishes in line
with the proportions presented, but oppositely to the proportions presented for side
dishes.
Conclusions: This study developed a rigorous observational method to investigate food
choice behaviour. The comprehensive food classification scheme produced consistent
classifications of foods. The photographic data collection method was found to be
robust

and

accurate.

Combining

the

two

observation

methods

allowed

researchers/practitioners to accurately measure and interpret food selections. Consumer
insights gained suggested that in this setting, increasing the availability of green
(healthful) offerings for main dishes would assist to improve the healthfulness of
selections, whereas other strategies (e.g. promotion) may be needed for side dishes.
So what? Visual observation methods that accurately measure and interpret food
selection behaviour provide both insight for those developing healthy eating
interventions, and in turn can offer a means to evaluate the effect of implemented
interventions on food selection.
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7.2. Background
In Western societies, the frequency of eating away from home has increased
(Smith, Ng et al., 2013), and it is estimated between 10 and 15% of all foodservice
meals are provided by the institutional sector—that is, workplaces, universities, schools,
colleges, military settings, nursing homes or prisons (Williams, 2009). Within the
context of rising global obesity levels, there are concerns about obesity within
institutionalised populations such as fly-in fly-out workers and military personnel
(Joyce, Tomlin et al., 2013; Sanderson, Clemes et al., 2014). A buffet-style cafeteria or
dining room is often one of the few ways to obtain a meal in these settings, with diners
choosing from an array of prepared dishes to compose a plate of food for their meal.
Considering the size of the institutional foodservice sector, the reduced meal availability
for individuals in those settings, and concerns about obesity levels in those populations,
the cafeteria represents an important context for the study of eating behaviour, and a
promising setting in which to implement strategies to encourage healthier food choices.
Social marketing has been defined as “integrating marketing concepts with other
approaches to influence behaviour that benefits individuals and communities for the
greater social good” (2013), and has been used extensively to understand eating
behaviour, and to implement strategies to improve eating behaviour (Gordon,
McDermott et al., 2006; Carins & Rundle-Thiele, 2014). The key outcome for a social
marketer is behaviour change, through the design and implementation of consumerfocused strategies. Formative research is used to develop consumer insights and ensure
that an intervention is consumer-centred. The dominant social marketing approach to
gaining consumer insights seeks to understand the psychological underpinnings that
drive consumer behaviour, such as knowledge and attitudes towards the behaviour of
interest, of which examples can be readily found in the healthy eating domain (Neiger,
Thackeray et al., 2001; Thackeray, Neiger et al., 2002; Shive & Neyman Morris, 2006).
Despite calls to diversify the research techniques used in formative research in social
marketing (Rundle-Thiele, Kubacki et al., 2013), few studies in the healthy eating
context (Englberger, Lorens et al., 2011) seek to examine the actual behaviour (e.g.
observing food selection) that is the focus of behaviour change efforts.
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When it comes to examining dietary behaviour, nutritionists and dietitians use
techniques to record the foods consumed (via surveys, checklists, diaries, interviews or
self-noting food selections), convert these to nutrients (via food composition tables) and
compare them to dietary criteria (via nutrient targets, dietary guidelines or food guides)
to calculate the risk to future health (Deakin, 2006; Thompson & Subar, 2008). Most of
these techniques are survey-based, and all contain inherent weaknesses, including
memory and social desirability biases (Adamsen, Rundle-Thiele et al., 2013); they
assume that food selection is a conscious decision-making process (Cohen & Farley,
2008); and the methods themselves can be time-consuming and demanding for
participants (Deakin, 2006). Others use more direct methods such as examining sales
records (Lowe, Tappe et al., 2010; Thorndike, Sonnenberg et al., 2012), or noting the
choices at the cash register (Gray, Lytle et al., 2007). While suited to the purpose for
which they are used, direct observation methods such as sales data, which overcome
known memory and reporting biases, are not relevant for a buffet-style cafeteria, where
diners pay a fixed price for a meal upon entry, and choose from an array of available
dishes provided by the caterer to assemble a meal. In this context, alternate direct
observation methods are needed to capture food selection, as sales records do not offer
additional information beyond the number of meals sold.

Observation provides a direct measure of behaviour, and as a technique, has a
long history in both the natural and social sciences (Barker, Pistrang et al., 2002).
Observation is a flexible research method, and can be utilised within a number of
research traditions. For example, it can be used to provide simple counts of attributes,
behaviours or interactions in a quantitative manner; or in a qualitative manner, to reveal
aspects of the socially constructed nature of situations (Kellehear, 1993). This study
took a quantitative approach, whereby observation offered an opportunity to capture a
more objective account of food selection behaviours performed in a cafeteria setting.
The pragmatic philosophical view that underpins the research program of which this
study is a part values both objective and subjective standpoints at different points of the
research process (Teddlie & Tashakkori, 2009). Both stances contribute information
about a single real world and multiple constructed interpretations of it for integration in
the process of moving towards the creation of knowledge that is appreciated for being
useful in action (Goldkuhl, 2012). The technique of observation aims to witness the
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behaviour first-hand, and therefore alleviates the burden on participants, and removes
recall and social desirability biases that are inherent to self-report methods (Denscombe,
2010). Direct observation has been shown to produce accurate dietary intake results
(Simons-Morton, Forthofer et al., 1992; Gittelsohn, Shankar et al., 1994), but relies on
observers (often more than one) to capture enough information in real time to allow
analysis at a later time. The use of digital photography reduces the burden on observers,
capturing information quickly, and providing objective data for analysis. Furthermore, it
has been used as a way to accurately determine individual nutrient intake (Williamson,
2004; Martin, Han et al., 2009). Direct observation methods that capture food selection
(including digital photography) can be used during formative research as a means of
understanding consumer preferences in light of available options. These consumer
insights can then inform the design of strategies to improve the healthfulness of food
choices.

The aim of this study was to develop and test a method that 1) captures food
selection within a buffet-style cafeteria and 2) determines the healthfulness of those
selections. First, a schema was developed to classify dishes served in buffet-style
cafeterias into those that are healthful and those less so. It is important to note here that
the classification scheme was used in this study as a tool for analysis, not a labelling
scheme as part of a healthy eating intervention. Diners made selections under conditions
normally present in that cafeteria. Second, food selections were recorded through direct
observation and plate photography to determine the feasibility of a photographic method
to capture individual food selections and verify whether the resulting data was
representative of food selection patterns throughout the entire cafeteria during an
observation period. Third, by combining the schema and the photographic data, the
method was used to demonstrate how food selections may be examined to form
consumer insight during a formative research study.

7.3. Method
The study took place in a large buffet-style cafeteria on a worksite in Queensland,
Australia, with data being collected through two observational techniques. The first,
direct observation, involved up to eight observers positioned around the dining room,
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who noted all of the dishes available in their area of viewing responsibility and then
recorded each time a diner made a selection from any of these dishes. The resulting
dataset captured food selections for all diners in the cafeteria during meals (aggregate
data). The second technique involved one researcher/photographer, who approached
diners at the point when they had finished selecting their food, announced himself as a
researcher collecting information about the foods customers select in the cafeteria, and
asked if a photograph could be taken of their meal (individual data). Photographs were
taken to capture as much of the food as possible (usually directly from above—see
examples in Figure 5: Photographs of food selectionsFigure 5). This method provided a
means of examining individual diner food selections, and the resulting dataset can be
considered as a subset of diner behaviour in the dining room during a meal. The
research was approved by the Human Research Ethics committee at the researchers’
university, and copies of an information sheet were available for diners if requested.

Figure 5: Photographs of food selections

7.4. Analysis
A classification scheme was created to provide sound nutritional guidance for
classifying the dishes presented in the cafeteria. The scheme was underpinned by the
Australian Dietary Guidelines (National Health and Medical Research Council, 2013),
and informed by four Australian state government policies that guide the provision of
foods in State Health Services and Facilities (Queensland Government, 2007; NSW
Health, 2009; Western Australian Government, 2009; State Government of Victoria,
2010). The classification scheme represents a consolidation of the guidance cited above,
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with extensions by the researchers to include foods presented in the cafeteria under
study, but not included in the reference documentation (for example, non-salt reduced
canned vegetables, egg mix and tuna mix were added to the scheme where only saltreduced canned vegetables, plain egg and plain tuna were previously included in the
reference documentation). The scheme was created by an experienced nutrition
researcher and checked by an accredited practicing dietitian. A copy of the scheme is
provided in the Appendix to this paper.

To use the scheme, dishes were assessed against the classification scheme in a
hierarchical manner, working from left to right and using cut-points when needed to
arrive at a classification of red (least preferred in terms of healthful eating), orange
(moderately preferred), or green (most preferred). Some dishes are classified
immediately (for example, plain fruits and vegetables are always classified as green);
others can only be classified after nutrient values are obtained. In this study, Foodworks
Professional (Xyris Software, Qld, Australia, Version 7) was used to determine any
required nutrient values. Recipes for the dishes were not available, so the name of the
dish and available photos were used to find an equivalent dish in Foodworks, using the
most generic version of the dish. Nutrient values (g/100g or mg/100g) obtained from
Foodworks were used to classify these dishes. The proportion of red, orange and green
dishes presented in the dining room for each meal was calculated.

Each plate photograph was examined and selections were coded against the dishes
available for that meal. The total number of selections, number of red, orange and green
selections and proportion of red, orange and green selections were calculated. The
degree to which an individual’s selections matched the proportions presented during a
meal was calculated using the following formula:
‘Net selection score’= proportion chosen(red, orange, green) – proportion presented(red, orange, green)

where a positive value represents individual selection in excess of the proportion
presented and a negative value represents individual selections below the proportion
presented. For example, a plate with half orange (0.5) selections, and half green (0.5)
selections during a meal with an equal number of red (0.33), orange (0.33) and green
(0.34) dishes presented would result in food selections higher than the proportions
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offered (a positive Net Selection Score) for the orange and green categories, and
selections not reaching the proportion offered for the red category (a negative Net
Selection Score).

Descriptive and inferential statistical analyses were conducted using SPSS (IBM
Statistics Version 22). Initially, Cohen's kappa was calculated to determine the level of
agreement between two persons who independently classified the cafeteria foods against
the scheme, followed by correlation analyses to assess the relationship between the
aggregate data and the individual data. Datasets were compared for all dishes, and then
separately as main dishes, side dishes, sandwich ingredients, extras/condiments, fruit or
desserts. The individual food selection data was then explored in detail to examine diner
selection patterns, and diner selections in light of food availability. Specifically, one
sample t-tests, binomial tests and Wilcoxon signed-rank tests were used to determine
differences between the proportion of red, orange and green selections presented and the
degree to which individual selections departed from these proportions.

7.5. Results
Setting Description
Meals were served between set hours, and each meal was ‘open’ for one hour.
Diners paid a set price on arrival, allowing them to self-select from any of the food
counters. Traffic flow and diner behaviour was observed to be predictable and fastmoving. After payment, diners would approach the hot food counters where a sign on
the bain-marie read ‘one meat choice per person’), and if necessary, catering staff would
remind them that only once main choice was permitted. After selection of a main dish,
diners would then move to the hot vegetable, salad or sandwich/fruit counters, where
they could select as many side dishes as they desired. After filling their plate, diners
would choose somewhere to sit and consume their meal, often very quickly (for
example, one diner was observed to enter, select a meal, consume it and leave, all
within 14 minutes). At times, small groups would sit and chat after eating, remaining in
the dining room for a longer period of time. Observers noted that fruit and dessert items
were often selected after diners had consumed what was on the plate, and were often
taken with diners as they left the dining facility.
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Data Capture
Four meals were observed (two midday meals and two evening meals) over a one
week period, with a total of 630 diners attending during the observation period. One
hundred and sixty eight plates were photographed over the four meals representing 27%
of diners who attended the cafeteria during that time. One photograph was eliminated
from the analysis because it contained a large space, possibly indicating the diner had
not finished making his/her selections. Most diners adhered to the requested one main
selection per person (three diners did not). Using the food classification scheme, the
majority of dishes were classified as green or red, with few orange selections.
Food Classification
Cohen's kappa indicated good agreement between the food classifications of two
independent raters (n=132 dishes classified, agreement = 84.1%, κ = 0.743, 95% CI,
0.649 to 0.837, p < 0.001). There appeared to be no trends in the disagreements (10
classifications by rater 1 were classified as more healthful than rater 2; 11 classifications
by the rater 2 were classified as more healthful than the rater 1). For consistency, the
classifications of rater 1 (an experienced nutrition researcher) were used throughout the
analysis. There was an imbalance of classifications presented—main choices were
predominately red, and side dishes were predominately green. A sample of the dishes
presented and their classification is given in Table 14.
Table 14: Exemplar dishes as classified using the food classification scheme
Dish name

Dish type

Classification

Grilled Steak

Main

Green

Steamed Fish

Main

Green

Chunky Beef Pies

Main

Red

Battered Pork with Chilli (Plum) Sauce

Main

Red

Plain Pasta

Side

Green

Steamed Broccoli

Side

Green

Green Salad

Side

Green

Potato Salad

Side

Orange

Roasted Potato with Cheese

Side

Red

Cauliflower with Cheese Sauce

Side

Red
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Photograph coding
The entire set of photographs (n=168) was independently coded by two
researchers. Each researcher was given a list of the dishes on the menu for that day
together with the photographs, and then coded identification (presence) of individual
dishes on each plate. Agreement was calculated by dividing the number of agreed dish
identifications by the total number of selections identified. The number of selections
was agreed for 122 plates, with disagreement on the number of dishes for 46 plates. In
the event the number of selections differed, the highest number of selections was taken
to ensure that cross-rater comparisons were not inflated. Agreement was examined for
all dishes, and by dish category. Overall agreement was high, with higher levels of
agreement in the main and side dish categories than the sandwich, condiment and fruit
categories, as shown in Table 15.

Table 15: Photograph coding agreement between two independent researchers by
dish type.
Dish type (n=number of dishes presented)

Agreement

All dishes (n=132)

91%

Mains (n=22)

95%

Sides (n=48)

90%

Sandwich ingredients (n=34)

78%

Condiments/extras (n=5)

86%

Fruit (n=14)

77%

Dessert (n=9) NB. no desserts were captured in individual (photo) data

0

Validation of the photographic method
The relationship between the aggregate dataset (the number of selections from
each dish as recorded by observers in the room), and the individual dataset (the sum of
individual selections for that dish as captured in the plate photography) was assessed.
Neither variable was normally distributed, as assessed by Shapiro-Wilk's test (p < 0.05),
so a Spearman's rank-order correlation was used. Preliminary analysis showed the
relationship to be monotonic, as assessed by visual inspection of a scatterplot. There

152

was a strong positive correlation between the two datasets (rs = 0.801, p < 0.001).
Correlations for each dish type were also assessed (see Table 16).

Table 16: Correlations for number of selections from aggregate data and
individual data by dish type.
Dish type (n=number of dishes presented)

Correlation
coefficient (rs)

All dishes (n=132)

0.80**

Mains (n=22)

0.84**

Sides (n=48)

0.77**

Sandwich ingredients (n=34)

0.39*

Condiments/extras (n=5)

0.15

Fruit (n=14)

0.29

Dessert (n=9) NB. no desserts were captured in individual (photo) data

0.00

* Significant at p < 0.05 level.
** Significant at p < 0.01 level

Observers had noted that diners who accessed the sandwich bar could exit the
food selection area away from the photographer, and that fruit and dessert items were
often selected after diners had consumed what was on the plate. This explains the
absence of desserts in the plate photography. The smaller condiment items were at times
difficult to see when inspecting the photographs, and as a result they were often not
recorded during coding.

Food selection behaviour
After due consideration of the correlation results, and given that the categories
with low correlation coefficients accounted for a small portion of total selections
(desserts, condiments and sandwiches made up 17% of total selections as determined
from the aggregate dataset), these categories were excluded from further analysis.

On average, diners made four to five selections—one main choice and three or
four selections from the other dishes categories. The proportion of red, orange and green
selections, for all dish types, and within the main and side dish categories, can be seen
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Table 17: Proportion presented and the degree to which diner selections differed

Both

Orange

Green

0.33

0.25

0.42

(0.27 – 0.38)

(0.18 – 0.33)

(0.38 – 0.47)

0.05**

-0.12**

-0.07**

0.72

0.05

0.23

(0.33 – 1.00)

(0.00 – 0.20)

(0.00 – 0.67)

0.04

-0.02**

-0.01

0.16

0.33

0.50

(0.08 – 0.36)

(0.27 – 0.40)

(0.36 – 0.58)

0.07**

-0.20**

0.10**

Presented

dish

Mean proportion

types

(Range)
Net Selection Score

Mains

Presented
Mean proportion
(Range)
Net Selection Score

Sides

Red

Presented
Mean proportion
(Range)
Net Selection Score

n = 167 diners
*mean is significantly different to zero (p<0.05).
**mean is significantly different to zero (p<0.01).

Overall, diners were observed to be selecting red dishes in excess of proportions
presented, and to be selecting fewer orange and green dishes than the proportions
presented. Interestingly, diners’ main choices were generally in line with the
proportions presented. Deviations from the Net Selection Score were more evident in
the side dish category. Specifically, red and green selections were in excess of
proportions offered, while orange selections were not reaching the proportions offered.

7.6. Discussion
The aim of this study was to develop and test an alternate direct observation
method to understand food selections in a buffet-style cafeteria. Three steps were
required to achieve this: classification of foods; capture of food selection data along
with photographic capture of individual food selections to verify that the subset of
individual plate photographs was representative of food selection patterns throughout
the entire dining room; and then examination of individual diner food selection.
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In the first step, a classification scheme was developed from evidence-based
dietary guidelines, with some additions by the researchers to allow categorisation of all
of the foods served in this buffet-style cafeteria. The agreement between the two
independent raters ensures that the scheme produces consistent classification of the
most healthful foods, moderately healthful and least healthful foods. Many
observational studies target energy or individual nutrient intakes (Lowe, Tappe, et al.,
2010), or the intake of key foods like fruit and vegetables (Lassen, Hansen et al., 2007).
It was important for this study (and for the broader research program of which this is a
part) to examine food selection rather than individual nutrient intake, to derive an
understanding of how food selection patterns could potentially be influenced. This
scheme has potential value to other researchers who wish to determine the healthfulness
of food selections, whether in a cafeteria or restaurant, at a celebratory function or
home-cooking situation.

In the second step, food selections were recorded by direct observation and
through photography of individual food selections, and then enumerated. Coding of
photographs was found to be consistent between researchers. Further, the selection
patterns recorded on individual plates were verified as reflective of the pattern of all
diners in the cafeteria. This demonstrates that this photographic method not only
provides rich information about individual selections, it can also represent the selections
of a larger group of diners. This technique reduces the need for multiple observers to be
stationed in a dining room to capture choices unobtrusively. There has been an increase
in the use of digital technologies as a way to capture food consumption data which
lessens the imposition that surveys place on participants (Illner, Freisling et al., 2012).
However, to date, most digital technology methods have relied on the consumer
capturing their own consumption choices, which does little to resolve the bias inherent
in self-report methods (Illner, Freisling, et al., 2012). A strength of the method reported
in the current study is the objectivity of the measure, with intercepts occurring after
food selections are made. It has been recognised for some time that text-based forms of
data (both in written form such as surveys, and vocal forms such as interviews) are
limited by the assumption that behaviour can be accessed and articulated (Kellehear,
1993). In fact, people often do not recall particular behaviours, or know why they
behaved that way, and subsequently give accounts that are either not complete, accurate
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or truthful (Kellehear, 1993; Carvalho & Mazzon, 2013). Observation and visual data
collection methods like photography can mitigate some of these concerns, and provide a
more objective account of behaviour.

In the third step, using a combination of the schema and the photographic data,
researchers explored the number and type of foods (red, orange and green) selected by
individuals, demonstrating how food selections may be examined to form consumer
insight during a formative research study. On average, individuals were found to make
four to five different selections, almost half of which dishes were classified as green and
the other half comprising orange and red dishes. The dishes offered to diners were not
balanced between the three types—main dishes were predominantly classified as red
dishes, and side dishes were predominately green. There were very few orange dishes in
either category. If there were no choice preferences present, it could be assumed that the
main influence on selection would be availability of the dishes, and the number of
selections would be directly proportional to the offerings. This appeared to be the case
for the main dishes, which diners were choosing in approximately the same proportions
to what was presented. However, the proportion of both red and green sides selected by
individuals was significantly higher than that offered, suggesting that diners had a
preference for those dishes. In this environment, it appears diners are making food
selections in line with those presented for main dishes, and contrary to the proportions
presented for side dishes.

Limitations and Future Research
In terms of food classification, this study was limited by the non-availability of
recipes for some dishes, and so standard recipes were used. This means that healthier (or
less healthy) versions could have been used, which may have altered the classification
of dishes. Classification could be improved by using recipes in future studies; however,
the purpose of the study will dictate the degree of accuracy that is warranted. If food
selection is used as a measure of individual consumption to calculate health risk, this
level of precision would be warranted. However, if measuring consumer preference is
the goal, recipe formulation may not be required. For example, consumers often will not
know whether a dish is prepared according to a traditional recipe or a healthier
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modification, and researchers may wish to know what the base consumer preferences
are in these situations.

This study found that a subset of photographs was representative of a pattern
exhibited by the larger group of diners, providing a means of reducing the human
resources required for cafeteria studies. In this study, diners paid on entry, but in studies
where they pay on exit, an alternative approach may be to position a camera over the
cash register to capture data from all diners, as has been employed in other studies
(Williamson, 2004). Our study had more than one point of exit (recall that some diners
exited directly from the sandwich bar, away from the photographer), so depending on
the setting, multiple camera stations may need to be employed.

Observational methods reduce or eliminate some of the biases inherent to selfreport methods. However, it is important to acknowledge that other biases may be
present. Whilst this study has demonstrated reliability and a lack of observer bias by
demonstrating that independent researchers are generally in agreement, there remain
issues of reactivity or ‘observer effect’ (Barker, Pistrang, et al., 2002). Firstly, diners
may have avoided the photographer, potentially introducing a bias into the results.
However, the strong correlation between the entire dining room data and the
photography data gives some confidence that avoiders were not consistently those with
more or fewer healthful selections on their plates. A more challenging issue is whether
the group changed its behaviour due to the presence of researchers in the dining room.
Although the observers made every attempt to blend in by dressing in plain clothing
(e.g. white or black colours similar to catering staff), and where possible to stand in
places that were out of the way, there is no disputing they would have been noticed by
the diners. Covert observation may eliminate this problem, but presents ethical concerns
and issues of practicality (Petticrew, Semple et al., 2007), especially in a dining room of
the size used for this study.

In this study, the volume of each selection was not taken into account. From a
meal perspective, a large serve of a green choice may balance a small serve of a red
choice. Future studies may include a means of estimating the volume of food selections,
or the size of portions selected from the photographs, as has been deployed in previous
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studies (Martin, Han, et al., 2009). The volume of food selections could be incorporated
into coding criteria for researchers who are coding the photographs. This method
focuses on food selection behaviour as the key behaviour of interest. Food preferences
were of interest to the larger research program, and the intent of later phases of research
was to develop strategies that would result in the selection of healthier options. An
implicit assumption of this method is that in selecting a dish, the food was consumed by
the diner. Further iterations of the method may need to capture wastage rates to make a
more precise account of consumption.

7.7. Conclusions
This study aimed to develop and test a method that 1) captures food selection
within a buffet-style cafeteria and 2) determine the healthfulness of those selections.
The food classification scheme that was developed from evidence-based dietary
guidelines, was comprehensive and produced consistent classifications of the types of
foods found in this buffet-style setting. The scheme demonstrated versatility, offering
potential for use by researchers wishing to classify foods in restaurants, at catered
functions or as part of a home-cooked meal.

The visual observation technique employing photography to collect accurate food
selection data captured actual individual food selections which were representative of
food choice patterns throughout the entire cafeteria. By using a photographic method,
the technique offered the potential to reduce both the burden on participants and the
required number of observers in the research team while preserving the integrity of the
data and increasing the objectivity of the measure. As a measure of actual behaviour in a
buffet-style cafeteria, it is suited as an evaluation method for future social marketing
interventions that can be implemented before, during and after to measure changes in
food selection.

This study also demonstrated that the method can provide unique insights for
social marketers into food selection behaviour in a buffet-style cafeteria setting—that in
this setting, diners favoured less healthful foods. The result that diners were selecting
choices in line with the options presented suggests that, for main dishes, rebalancing the
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offerings to present more of the healthful foods (e.g. more green dishes) would be a
worthwhile strategy as the results indicate. For side dishes, however, diners made
selections in proportions that did not align with the proportions offered, indicating other
strategies (e.g. promotion) may need to be employed to encourage the selection of
healthier food alternatives. Overall, this study has outlined a new research technique for
use by social marketers and other behaviour change specialists, by describing a rigorous
direct observation method to investigate food choice behaviour in a buffet-style
cafeteria. The method provides substantial insights for the development of social
marketing intervention strategies, as well as making a contribution to the wider nutrition
and health field by providing effective tools for others to utilise in future research.
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8.1. Abstract
Introduction: Military personnel need to eat healthfully to enable peak performance
and sustain health. Poor dietary habits and a rising obesity level amongst military
personnel indicate a need for interventions that will improve their food choices. This
study evaluates two social marketing interventions (using consumer-focused
communications alone, and a broader program including communications and
environmental changes) designed to improve the eating behaviour of military personnel.

Methods: The programs were implemented and evaluated over a six week period at two
separate sites. Food selections were measured before and after program implementation
using plate photography, with the plates of 673 diners photographed. During analysis,
the foods provided were classified as most healthful (green), moderately healthful
(orange) and least healthful (red), and the selections of each diner enumerated
accordingly. Outcome variables included a Healthy Plate Index, the number of
selections for each food category (green, orange, red), and a measure of how diner
selections differed from the proportions of green, orange and red foods available on the
menu. Independent t-tests were used to assess the difference between diner selections
before and after program implementation.

Results: Significant differences (p<0.05) in diner selections were observed after
implementation of both social marketing programs, all in a favourable direction. When
communications were used in isolation, the Healthy Plate Index was higher and more
moderately healthful selections were chosen. When communications and environmental
changes were combined in the broader program, the Healthy Plate Index increased, and
more of the most healthful foods were chosen.

Conclusions: The eating behaviour of military personnel can be improved using
consumer-focused communications. However, by altering the environment as well, a
greater change in behaviour can be realised.
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8.2. Introduction
Military forces around the globe are appointed the responsibility of defending
borders, protecting national interests, and assisting in times of emergency. To do this,
they must train and retain personnel who are capable, adaptive, responsive and
professional—people who are performing at their best physically and cognitively.
Nutrition is an integral building block of all aspects of performance—physical, mental,
emotional—and is essential for good health (Montain, Carvey et al., 2010; Rodriguez,
DiMarco et al., 2009). However, many military personnel consume a diet that would be
considered neither healthful nor beneficial to performance—one that is low in
recommended foods like fruit and vegetables, and high in fat and/or sugar-rich foods
(Barlas, Higgins et al., 2013; Forbes-Ewan, Probert et al., 2008; Skiller, Booth et al.,
2005). Concern has been expressed about the level of obesity in military forces in many
nations (Cawley & Maclean, 2012; Fear, Sundin et al., 2011; Peake, Gargett et al.,
2012). With approximately 62% of Australian personnel, 64% of US personnel, and
57% of UK personnel considered overweight or obese (AIHW, 2010; Barlas, Higgins,
et al., 2013; Sanderson, Clemes et al., 2014), the search for intervention strategies in
this setting is warranted. A recent review has highlighted the need for new approaches
to treat obesity in military populations (Sanderson, Clemes et al., 2011). Despite this
clear need, only a few studies have tested interventions to improve military eating
behaviour—with mixed results. Point-of-selection nutrition labelling that focused on
calorie content or healthfulness of the food in a military setting was not found to be
effective (Reid, 2012; Sproul, Canter et al., 2003), whereas other researchers have
observed improvements in individual dietary intake by working with catering staff to
change the food offered (Bingham, Lahti-Koski et al., 2012; Crombie, Funderburk et
al., 2013).

Social marketing has been used extensively around the world to improve health
and for the betterment of society, including in the nutrition domain (Carins & RundleThiele, 2014; McDermott, Stead et al., 2006). Social marketing can be described as the
blending of two scientific traditions: the social sciences, which seek to understand
people, their behaviour, their motivations, how they are influenced by others and their
surroundings; and marketing, which seeks to persuade and create demand for goods or
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services, in other words, motivating and/or stimulating people to act (Truss, Marshall et
al., 2010). By adopting a consumer-centric approach, social marketing researchers and
practitioners form a deep understanding of the people they are working with, allowing
them to develop interventions that better suit the situation, and communication that
resonates with the target group(s). Developing a solid understanding of the consumer
has been observed to produce interventions with greater impact (Stead, Gordon et al.,
2007).

Whilst effective and motivating communication is important, the majority of
social marketing interventions rely too heavily on information provision or
communications (Carins & Rundle-Thiele, 2014; Grier & Bryant, 2005; Lefebvre,
2011). These interventions aim to change individuals’ knowledge and/or attitudes as a
means of fostering the switch from unhealthy to healthier behaviours (for examples in
the nutrition space see: Foster, Sherman et al., 2008; Levine, Olander et al., 2002; Shive
& Neyman Morris, 2006). In order to increase the effectiveness of social marketing
interventions, calls have been made to alter the environment in which the behaviour
occurs, to make it easier for motivated individuals to make healthier choices and also to
affect those who are not motivated (Hoek & Jones, 2011; Wymer, 2011). Similar calls
have been made in the wider health fields, indicating a strong interest in changing
environments to better support healthy behaviours (Lake & Townshend, 2006; Larson
& Story, 2009).

The environment surrounding individuals can support existing intentions for
certain behaviours, but can also affect behaviour through less conscious means.
Recognition of a dual-process model of behaviour (both conscious and automatic
decision-making processes) is widespread in the behavioural sciences (Evans, 2008).
Some behaviours are deliberate, but much human behaviour occurs automatically (or
subconsciously), often heavily influenced by the environment or context surrounding
individuals (Bargh, 2002). This is particularly pertinent in the nutrition domain, where
as much as 90% of eating behaviour is thought to be automatic (Cohen & Farley, 2008;
Wansink & Sobal, 2007). Experiments have shown that eating can be both
uncontrollable and unconscious (Moldovan & David, 2012), and heavily influenced by
the physical features of the eating environment (Wansink, 2004), and/or social and
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ambient cues (Stroebele & De Castro, 2004). Communication requiring individuals to
use rational decision-making processes to weigh up the costs and benefits of particular
actions may fall short when behaviours are automated to ‘free up’ mental capacity for
more demanding tasks (Bargh & Chartrand, 1999; Cohen & Farley, 2008). The ability
to rationally process information and weigh up options can be constrained when other
mental demands are present (March, 1978), such as time pressures and other pressing
tasks. Therefore, given that military personnel spend much of their time on a military
base, following a tight military schedule (often allowing only 20 minutes to eat, see:
Fiedler, Cortner et al., 1999), it is reasonable to expect that eating could be highly
automated, and its setting a significant influence on eating behaviour.

Researchers have advocated for increased recognition of the automaticity of
human behaviour, and stressed the importance of structuring the environment to
automatically trigger healthful behaviour, rather than urging the individual to control or
restrain behaviour (Rozin, Scott, et al., 2011; Marteau, Hollands et al., 2012). This can
be achieved in a number of ways, including making variations to convenience and
prominence. These changes have an effect without consumers being aware of their
behaviour or, if aware of the behaviour, with no awareness of what caused the
behaviour (Marteau, Hollands, et al., 2012). Convenient options are more likely to be
selected as people tend to minimise the effort needed to obtain food (Rozin, Scott, et al.,
2011). Changing the layout so that the fastest path has the healthy options (Hanks, Just,
et al., 2012) or making healthy options easier to reach or simpler to serve (Rozin, Scott,
et al., 2011) increases the likelihood of healthier options being selected. Items that are
more obvious or prominent are also more likely to be chosen, since consumers choose
items that are more visually prominent (Milosavljevic, Navalpakkam, et al., 2012) or
items that are placed in prominent positions (Sorensen, 2008; Cohen & Babey, 2012).
When attentional resources are low, consumers rely almost exclusively on the most
obvious visual cues (Mann & Ward, 2007).

Given the above, more effective interventions may be developed to improve the
eating behaviour of military personnel, when two issues are considered. Firstly,
communications must be tailored to military personnel, focusing on the motivations of
that group rather than on the nutritional content or healthfulness of the foods. Secondly,
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the military dining environment needs to be optimised to facilitate healthier choices, by
making healthier choices readily available, convenient and prominent. Thus, the aim of
this study was to assess and compare the effects of two social marketing programs
designed to improve the healthfulness of food selections in military dining facilities.
Both programs were designed following a rigorous formative research process, and
contained common communications tailored to military personnel with elements
designed to motivate healthier choices. Importantly, these communications were
focused on linking military personnel motivations (e.g. improved performance) to the
foods available, rather than advising them of the nutritional content of the food. The
second program also included changes to the dining environment to facilitate the
selection of healthier choices. These changes were designed to make it easier for those
diners who were motivated to eat well—but equally to influence those who were not
consciously thinking about or were ambivalent towards making healthy choices, by
making healthier food alternatives more prominent.

8.3. Methods
The GO FOOD programs
Extensive formative research was conducted to guide the development of the two
social marketing programs. Briefly, the formative research included examination of the
literature to discover successful strategies used previously with other populations that
may translate to a military population; in-depth interviews with military personnel to
find out motivators for (and facilitators and barriers to) healthy eating; a food audit of
military dining facilities and nearby commercial outlets to determine how well the
environment supports healthy eating; and an observational study of food choice
behaviour within a military dining hall. During this formative research stage
motivations to eat well were identified, as well as room for improvement in facilitating
healthful eating. The resultant ‘GO FOOD’ theme leveraged on the desire of military
personnel to eat well in order to perform well in their roles, and two social marketing
programs were developed for testing as follows.

Program 1: A social marketing communications program tailored to a military
population to remind them of their healthful eating intentions, connect with and
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Before

After

The key social marketing features of each program are detailed in Table 18 below,
classified according to Andreasen’s (2002) six social benchmark criteria. A total of 4
and 5 of Andreasen’s (2002) 6 social marketing criteria were utilised in Programs 1 and
2 which exceeds the average of 4.1 criteria identified in Study 1.
Table 18: Social marketing features of Program 1 and Program 2
Social marketing criteria

Program 1

Program 2

Increase selection of healthy

Increase selection of healthy

choices

choices

X

X

Comprehensive mixed method

Comprehensive mixed method

formative research (Studies 1-4)

formative research (Studies 1-4)

(Andreasen, 2002)
Behavioural objective

Audience segmentation
Formative research

Exchange

Marketing Mix

Meals approx. $8 each,
selection of 20 choices per meal

X
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selection of 20 choices per meal,
new products added (wraps etc)
Communications, new product
offerings, prominence for selected

(Communication)

Competition

Meals approx. $8 each,

offerings altered

Competitive analysis undertaken,

Competitive analysis undertaken,

benefits enhanced

benefits enhanced, barriers reduced

Study design
Programs were tested concurrently over a six week period in two separate, but
similarly sized, military dining halls in Australia. During weeks 1 and 2 measures were
taken at each site to quantify food choice behaviour prior to program implementation. In
weeks 3 and 4 the programs were gradually installed – Program 1 in Site 1, and
Program 2 in Site 2. In weeks 5 and 6 food choice behaviour was again measured,
following full implementation of the programs.

Data collection and measures
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. Data collection
days and meals were chosen to coincide with the most consistent diner attendance
patterns at each site, that is, to avoid times of high variability in diner numbers such as
leave days and weekends. For example, Site 1 was observed on Tuesday in week 1 and
week 5, and on Wednesday in week 2 and week 6. Site 2 was observed on Wednesday
in week 1 and week 5, and on Thursday in week 2 and 6. Lunch and dinner meals were
observed on each data collection day, producing a dataset containing four meals in the
pre-implementation observation period at each site, and four meals in the postimplementation period for each site.

Observational methods were used to measure food selection behaviour. A team of
up to eight observers were stationed in the dining room, and after noting all of the
dishes present within their area of viewing responsibility, observers recorded each time
a diner made a selection from any of those dishes. This method provided a means of
determining which dishes were chosen more or less often during a meal, capturing food
selection behaviour for the entire dining room. A second method was used—a
photographer asked diners if they would mind if a photograph was taken of their plate
after they had finished making their selections. This method provided a means of
examining individual diner food selections. Examples of plate photographs are shown in
Figure 9.
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Figure 9: Examples of plate photographs taken to enumerate food selections

A classification scheme (described in a journal paper currently under review by
Health Promotion Journal of Australia, available on request, citation to be added post
peer review) founded on the Australian Dietary Guidelines was used to classify dishes
as red (least healthful) orange (moderately healthful) or green (most healthful). The
comprehensive scheme can be used to classify a single whole food through to complex
mixed dishes. Using the scheme, foods such as deep fried foods, highly processed
meats, and cooked dishes high in fat and salt are classified red; foods such as lean
meats, fruits and vegetables are classified green. Dishes served in the dining halls
during the observation periods were assessed against the classification scheme.

Once all dishes were classified, each plate photograph was examined to quantify
the total number of selections for each diner, and the number of red, orange and green
selections. A Healthy Plate Index was calculated for each plate according to the
following formula:
HPI = [Num of Red selections x 0] + [Num of Orange selections x 0.5] [Num of Green
selections x 1]

In this field study, researchers were not able to modify or control the availability
of healthier choices. Standard catering practice was to provide a range of dishes that
comprises healthful and less healthful options. The proportion of red, orange and green
dishes served by the caterers during each meal was monitored to permit a concurrent
assessment of availability to be determined. The degree to which an individual’s
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selections matched the proportions served during a meal was calculated using the
following formula:
‘Net Selection Score = proportion chosen(red, orange, green) – proportion presented(red, orange, green)

where a positive value represents individual selection in excess of the proportion
presented and a negative value represents individual selections below the proportion
presented. For example, a plate with half orange (0.5) selections, and half green (0.5)
selections during a meal with an equal number of red (0.33), orange (0.33) and green
(0.34) dishes presented would result in food selections higher than the proportions
offered (a positive Net Selection Score) for the orange and green categories and
selections not reaching the proportion offered for the red category (a negative Net
Selection Score).

Analysis
Descriptive and inferential statistical analyses were conducted using SPSS (IBM
Statistics Version 22). Correlation analyses were used to assess the relationship between
the observer data and the photographic data. Descriptive statistics were used to examine
food selections and calculate means and standard deviations for the evaluation
measures. Chi-squared tests (for binomial variables) and independent samples t-tests
(for continuous variables) were used to determine differences before and after program
implementation in the evaluation measures. Outlier detection (via inspection of
boxplots), and normality checking (via inspection of Normal Q-Q plots) was conducted.
When outliers were detected, they were removed serially until none remained. However,
as outlier removal increases the risk of a Type 1 error, t-test results with and without
outliers were compared, and where necessary, confirmed with alternative nonparametric tests as recommended by Bakker and Wicherts (2014). Where test outcomes
agreed, t-test results (with outliers removed) are reported. Where they did not agree,
both test results are reported.

8.4. Results
Diner numbers varied meal by meal, with a total of 4400 diners (average 280
diners per meal) observed over the course of the experiment. Of these, 673 had their
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plate photographed, representing a 15% capture rate. Refusal rate was low; only 10
diners declined to have their plate photographed, representing 1% of those approached.
Diners were encouraged by the catering staff to make one main choice at the bainmarie, but could choose any number of selections from the hot vegetable, salad or
sandwich/fruit bars. Main dishes included roast/grilled meats, stir-fries, curries, pies,
pizza and spring rolls. Sides included baked, steamed or mashed vegetables, vegetable
bakes, and salads. Other dishes included cold processed meats, bread and cut vegetables
(e.g. sandwich ingredients), condiments and fruit. Overall, both sites presented an array
of dishes, (on average 20 dishes per meal) that was fairly balanced in terms of the three
categories of healthfulness (on average, close to 33% red, 33% orange, 33% green
dishes were presented at each site). At Site 1, the proportion of green dishes was 9%
lower at the end of the program, whereas at Site 2 the balance was retained throughout.
At the dish type level, there was an imbalance of classifications presented—main
choices were predominately red (60% red, 20% orange, 20% green), and side dishes
were predominately green or orange (on average close to 20% red, 40% orange, 40%
green).

Correlation analysis was used to determine how well the subset of diner plate
photographs represented diner selection patterns observed for the entire dining room.
Variables used in the correlation analysis were not normally distributed, as assessed by
Shapiro-Wilk's test (p<0.05), so a Spearman's rank-order correlation was used.
Preliminary analysis showed the relationship to be monotonic, as assessed by visual
inspection of a scatterplot. A strong positive correlation was found between the data
collected by the observers, and the data collected by the photographer, indicating that
the plates photographed were representative of diner food selections in the dining hall
during any given meal (see Table 19).
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Table 19: Correlations between observer data and photographic data by dish type
Dish type

Correlation
coefficient (rs)

All dishes (n=657)

0.75**

Mains (n=98)

0.77**

Sides (n=211)

0.83**

Sandwich ingredients (n=167)

0.32**

Condiments/extras (n=29)

0.76**

Fruit (n=140)

0.38**

Dessert (n=12)

0.38

** significant at p < 0.01 level.

Fruit and dessert items were often selected after what was on the plate had been
consumed, and diners who accessed the sandwich bar could exit the food selection area
away from the photographer. The smaller condiment items were at times difficult to
distinguish when inspecting the photographs. In light of these issues, and after
reviewing the correlation results, the authors focused on the main and side dishes
categories to conduct the remaining analyses. As a result, two photographed plates,
showing the diners had chosen only sandwich ingredients, were removed from the
dataset.

Of the 671 plate photographs included in the final dataset, most included one
main, and between one and seven side dishes. Twelve diners elected not to take a main
dish and three diners chose two main dishes. Two diners elected not to take any side
dishes. On average, diners made four selections—one main dish and three sides dishes.
Red mains were chosen most often, and combined with one to two green sides and a red
and/or orange side. The measures of individual food selection behaviour used for
program evaluation are shown in Table 20 below.
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Table 20: Means and standard deviations for individual food selection behaviour
measures
Site 1

Total Selections
Healthy Plate
Index
No. Red
Selections
No. Orange
Selections
No. Green
Selections
No. Red Main
Selections
No. Orange
Main Selections
No. Green Main
Selections
No. Red Side
Selections
No. Orange Side
Selections
No. Green Side
Selections

Site 2

Before (n=206)

After (n=113)

Before (n=133)

After (n=216)

Mean (±SD)

Mean (±SD)

Mean (±SD)

Mean (±SD)

3.60 (±0.92)*

4.40 (±1.23)*

4.43 (±0.96)

4.54 (±0.98)

2.06 (±1.02)*

2.42 (±0.92)*

2.76 (±1.09)*

3.04 (±1.13)*

0.91 (±0.69)

1.06 (±0.83)

1.13 (±0.69)

1.08 (±0.69)

1.21 (±1.02)*

1.88 (±1.11)*

1.13 (±0.87)

1.02 (±0.84)

1.38 (±0.96)

1.44 (±0.85)

2.22 (±1.13)*

2.49 (±0.99)*

0.51 (±0.51)

0.49 (±0.50)

0.70 (±0.48)

0.64 (±0.48)

0.27 (±0.44)

0.31 (±0.46)

0.19 (±0.40)*

0.10 (±0.30)*

0.22 (±0.41)

0.18 (±0.39)

0.11 (±0.32)*

0.23 (±0.42)*

0.53 (±0.64)

0.55 (±0.64)

0.43 (±0.54)

0.44 (±0.52)

0.84 (±0.75)*

1.52 (±0.91)*

0.91 (±0.67)

0.85 (±0.71)

1.16 (±0.98)

1.27 (±0.80)

2.10 (±1.07)

2.31 (±0.92)

*significant differences (p<0.05) observed between pairs

Site 1: Program 1 – A social marketing communications program
Changes in the individual food selection behaviour evaluation measures were
observed at Site 1 after implementation of the social marketing communications
program. Total selections increased (Before: M=3.60, SD=0.92; After: M=4.40,
SD=1.23; t(183.4)=-6.024; p<0.001), although a significant increase in the Healthy
Plate Index (HPI) indicated that the plates contained more healthful selections after the
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program (Before: M=2.06, SD=1.02; After: M=2.42, SD=0.92; t(317)=-3.064;
p=0.002). An increase was observed in the number of orange (moderately healthful)
selections (Before: M=1.21, SD=1.02; After: M=1.88, SD=1.11; t(319)=-5.443;
p<0.001), and although changes in both main and side selections would have
contributed to this increase, a significant increase in orange sides alone was observed
(Before: M=0.84, SD=0.75; After: M=1.52, SD=0.91; t(195.6)=-6.731; p<0.001).
Overall, the results indicate a healthier set of food selections on diners’ plates, with
more of the moderately healthful options chosen.
Site 2: Program 2 – A broader social marketing program
Differences were observed in the individual food selection behaviour evaluation
measures after implementation of the broader social marketing program. The total
number of selections did not change, but a significant increase in the Healthy Plate
Index (HPI) indicated that the plates contained more healthful selections after the
program (Before: M=2.76, SD=1.09; After: M=3.04, SD=1.13; t(346)=-2.339;
p=0.020). The number of green selections was observed to increase (Before: M=2.22,
SD=1.13; After: M=2.49, SD=0.99; t(334)=-2.343; p=0.020). Changes in both main and
side selections would have contributed to this increase, however a significant increase in
green mains was observed (Χ2(1, N=349)=7.652, p=0.006), as well as a significant
decrease in orange mains (Χ2(1, N=349)=6.084, p=0.014). Overall, the results indicate a
healthier set of food selections on diners’ plates, with more of the most healthful options
chosen.

Diner selections were examined in light of the availability of least healthful (red);
moderately healthful (orange) and most healthful (green) choices, using the Net
Selection Scores. On average, both sites tended to present red, orange and green options
in close to equal measure throughout the programs, although at Site 1, the proportion of
green dishes was 9% lower at the end of the program, whereas at Site 2 the balance was
retained throughout. Net selection scores are shown in Table 21 below.
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Table 21: Means and standard deviations for net selection scores before
Site 1

Net Selection
Score (Red)
Net Selection
Score (Orange)
Net Selection
Score (Green)

Site 2

Before (n=206)

After (n=113)

Before (n=133)

After (n=216)

Mean (±SD)

Mean (±SD)

Mean (±SD)

Mean (±SD)

-0.05 (±0.16)*#

-0.15 (±0.20)*#

-0.03 (±0.16)

-0.06 (±0.15) #

-0.01 (±0.25)

0.02 (±0.20)

-0.12 (±0.18) #

-0.12 (±0.15) #

0.06 (±0.25) #

0.11 (±0.19) #

0.12 (±0.20)*#

0.17 (±0.18)*#

*significant differences (p<0.05) observed between pairs
#

significantly different (p<0.05) from zero

Site 1: Program 1 – A social marketing communications program
At Site 1, diners were observed to select fewer red dishes, and more green dishes
than presented at both time points (Red Before: M=-0.05, SD=0.16; t(179)=-4.181;
p<0.001; Red After: M=-0.15, SD=0.20; t(113)=-8.049; p<0.001; Green Before:
M=0.06, SD=0.25; t(202)=3.361; p=0.001; Green After: M=0.11, SD=0.19;
t(110)=5.971; p<0.001). A significant decrease in the Net Selection Score was observed
for the red category after program implementation at Site 1 (Before: M=-0.05, SD=0.16;
After: M=-0.15, SD=0.20; t(199.6)=4.481; p<0.001).
Site 2: Program 2 – A broader social marketing program
A number of significant Net Selection Score findings were observed. Before
program implementation, diners were selecting fewer orange and more green dishes
than presented, (Orange Before: M=-0.12, SD=0.18; t(128)=-7.453; p<0.001; Green
Before: M=0.12, SD=0.20; t(133)=6.886; p<0.001), whereas after the program they
were selecting fewer red and orange dishes than presented and they were selecting more
green dishes than presented (Red After: M=-0.06, SD=0.15; t(211)=-5.563; p<0.001;
Orange After: M=-0.12, SD=0.15; t(212)=-11.408; p<0.001; Green After: M=0.17,
SD=0.18; t(211)=13.178; p<0.001). Importantly, a significant increase in the Net
Selection Score was observed for the green category after program implementation at
Site 2 (Before: M=0.12, SD=0.20; After: M=0.17, SD=0.18; t(343)=-2.592; p<0.010),
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(communications and layout changes at Site 2), with no change to total number of
selections, appears to have prompted a switching behaviour, from the least and
moderately healthful categories to the most healthful category. With no change to
availability during the program, this is therefore more likely to be a result of program
implementation.

8.5. Discussion
Poor dietary patterns are common in many parts of the world and amongst many
populations (Imamura, Micha et al., 2015), leading to cardiovascular disease, obesity
and diabetes (World Health Organization, 2004). Military personnel need to eat well to
maintain health and support performance; however, many military personnel have poor
dietary patterns (Barlas, Higgins et al., 2013; Forbes-Ewan, Probert et al., 2008; Skiller,
Booth et al., 2005), and rising obesity levels are a concern (Cawley & Maclean, 2012;
Fear, Sundin et al., 2011; Peake, Gargett et al., 2012). Clearly, programs are needed to
encourage healthy eating within military populations.

The purpose of this study was to assess and compare the effects of two social
marketing programs which were designed to promote healthful eating by military
personnel and tested in military dining facilities operating under normal conditions.
These two programs were designed with a dual-process model of behaviour in mind;
while both contained consumer-focused communications to intensify existing
motivation and draw attention to healthy foods—a strategy that operates through
conscious pathways, the additional modifications to the dining environment in the
second program were intended to trigger automatic behaviour by making healthier
options easy to access and more prominent.

Individual food selection behaviour was examined as the primary outcome, and
significant differences, observed in the measures before and after both programs were
all in a positive direction. The Healthy Plate Index indicated that individual plates
contained a healthier set of choices after both programs, but the results also indicate that
food selection patterns had changed in different ways during the course of the two social
marketing programs. Differences observed at the communications-only site included an
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increase in the total number of selections per plate, and a significantly higher number of
moderately healthful selections. Whilst caution must be exercised when interpreting
these findings, it appears that communications may have prompted diners to make an
extra selection—a moderately healthful one. At the site where the broader program was
implemented, the total number of selections remained the same, but diners selected
significantly more of the most healthful foods. A cautious interpretation suggests that
the program stimulated a switching behaviour, from less healthful options to more
healthful options. Taken together, the results from site 2 show that no overall increase in
the number of choices was observed concurrent with an increase in green choices. This
represents a more desirable outcome.

The availability of the options within the three categories of healthfulness was
monitored throughout the programs, but researchers were not able to modify or control
availability. Options from each category (red, orange, green) were available at each site
throughout, in roughly equal measure, although it was noted that the communications
only site (Site 1) experienced greater variation during the course of the program than the
broader program site (Site 2). Increasing the availability of healthful options within a
given environment increases the likelihood that healthier choices will be selected, for
example, by increasing the number of healthful choices within a cafeteria menu (French,
Hannan et al., 2010; Crombie, Funderburk, et al., 2013). This study used Net Selection
Scores to determine whether diner selections were closely aligned with the proportions
available (whether their choices were heavily dependent on availability) or whether
diners exercised more discretion in their choices.

The Net Selection Scores demonstrate that consumers did not just choose
according to what was available—at the communications only site they consistently
selected less of the least healthful (red) options and more of the most healthful (green)
options than they were offered. Although the results show an apparent move away from
the least healthful (red) items over the course of the program, this is a reflection of an
increase in availability of red options and is confirmed by the consistent number of red
selections—the more direct measure. On other words, diners ‘bypassed’ a greater
number of red options to maintain a consistent level of selections from this category. No
change was observed in the Net Selection Score in the orange category whereas positive
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increases were observed in actual selections, suggesting that the increased availability
could have facilitated choices from this category. In the green category, no significant
changes were observed in either the Net Selection Score, or in actual selections,
suggesting that diners maintained their selection patterns in the face of decreasing
availability. It also implies that the reduced availability in the green category may have
limited the effect of the communications—diners may have selected a green option if
levels of availability had not decreased.

At the site where the broader social marketing program was implemented,
availability was stable, negating the likelihood of any possible confounding influences
from availability. Diners appeared to consistently prefer less of the moderately healthful
(orange) options and more of the most healthful (green) options than they were offered
throughout. At the end of the program, diners were selecting fewer red options than
were offered, and in the green category the significant increase in Net Selection Scores
was confirmed by the direct measure—actual selection of green options. The patterns
indicate that diners were bypassing the less healthy options and switching to more
healthy options. These changes were measured by observational techniques, indicating a
real difference in food selection behaviour after program implementation.

The positive results found after implementation of the social marketing
communications program are noteworthy in light of the few nutrition communication
campaigns that have been tested in military settings. Point-of-purchase nutrition
information—targeting healthful entrée dishes (equivalent to our main dishes) with a
health-based slogan, and containing nutrient data—had no effect on increasing
consumption of those key foods in a US military dining setting (Sproul, Canter, et al.,
2003). In a more recent US initiative, the Go for Green labelling system follows a traffic
light format, and uses a performance-based slogan coupled with nutrition information.
When used alone, this communication labelling system had limited success, producing
no increase in selections of green-labelled entrées (main dishes), vegetables and
starches, and mixed findings with other foods (for example, increased fruit consumption
but decreased salad consumption) (Reid, 2012). However Arsenault and Singleton et al.
(2014) found that labelling is considered useful by personnel, finding that
approximately half of the military dining population reported referring to the Go for

186

Green labelling when making food choice decisions, but these users were more likely to
be already following a special diet (Arsenault, Singleton et al., 2014).

Communication focused on the health attributes of foods is likely to appeal to
those who are concerned with their health (for example those following a special diet in
the Arsenault et. al 2014 study). Formative research for this intervention found that
motivations went beyond health—that motivations were connected to performance,
soldierly identity and job stability. Motivation is essential to purposeful action, and
those with higher internal motivation are more likely to engage in actions that satisfy
those motivations (Li, Iannotti et al., 2014). The inclusion of nutrient data and the use of
traffic light systems are strategies that also rely on a rational decision-making process—
weighing up whether the calorie count is too high (given an individual’s nutrition
knowledge) and whether consumption of a particular item has been limited (given an
individual’s pattern over the past few days). The communication used in this study
made the link between the motivations expressed by military personnel and foods
available in the dining facility, as well taking an emotive and positive stance, but it did
not attempt to trigger rational decision making.

The broader social marketing program employed environmental changes as well
as communication, resulting in a greater behaviour change than the communications
only program. Others have reported improving eating behaviour by changing the food
offerings within the military dining environment to increase the availability of healthful
items and reducing the availability of items high in fat and sugar (Bingham, LahtiKoski, et al., 2012; Crombie, Funderburk, et al., 2013). However, increasing availability
of fruit and vegetables in these interventions did not increase fruit and vegetable intake,
and the authors noted this remained a challenge. Modifying availability is only one of
many strategies that can be employed to make the dining environment more supportive
of healthful eating. In the present study, the researchers did not make any changes to the
food offerings at either site, since the catering staff provided foods according to their
usual menus and procedures, yet positive changes were effected. There is widespread
multi-sectorial support for the environmental change to facilitate individual behaviour
change (Geaney, Kelly et al., 2013; Glanz, Sallis et al., 2005; Mhurchu, Aston et al.,
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2010; Wymer, 2011), either alone or in combination with other strategies. This study
offers just one example of how this might be achieved.

The findings from this study must be considered in light of the strengths and
limitations of the study design. A key strength of this study is the use of observational
measures which remove biases inherent in other evaluation methods, such as survey
data collection. Also, photographing plates allowed individual food selection patterns,
which cannot be determined from sales data alone, to be examined. Our equivalent to
sales data—aggregate food selection data collected by observers—gave confidence that
the patterns seen on individual plates were representative of the larger group. Food
selection was the behaviour measured in this study, and therefore it is assumed that by
selecting foods which are more healthful, individuals will be consuming a better diet.
However, we did not measure the volumes of each food selection, nor collect food
waste, so we have no way of determining if a large serve of a more healthful food could
outweigh a small serve of a less healthful one, or vice versa. This could be addressed in
future studies. Nor did we follow individuals in this study, so we do not know if
individual dietary behaviour was significantly improved, although it is reasonable to
expect that individuals who are part of the aggregate group would benefit if these
patterns continue. Repeated cross-sectional analyses are considered appropriate for
measuring the effectiveness of interventions implemented at a community level
(Atienza & King, 2002), however future studies could be strengthened with the
inclusion of cohort analysis.

Other limitations include the lack of a control group, and the implementation of
the programs at two different sites, meaning differences pertinent to each site could not
be controlled for. Whilst it is reassuring to find that positive changes could be realised
without modifying availability, a situation that could apply in many real-world settings,
it must be noted that availability may have limited the effect. For example, although
healthy main dishes were available, the main dish category was dominated by less
healthy options (recall that main dishes were generally presented in a 60% red, 20%
orange, 20% green ratio). This may have limited the effect of the social marketing
programs. Had the researchers been able to increase the availability of healthier options
in this category, further positive changes may have been realised.
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These programs ran over a six week period, and whilst these results are
encouraging, we do not know if these positive changes can be sustained over the longer
term. If the intervention had continued over a longer time period, evaluation may have
revealed an intensified effect as a result of continued exposure to the programs, or
alternatively, a levelling off or diminishing of effect if the programs were not reinforced
or refreshed over time.

The results from this study suggest that the environmental changes facilitated, or
amplified the effect of the communication, however our analysis does not allow us to
pinpoint how. The revised layout was intended to interrupt the traffic flow pattern that
had existed prior to intervention—a pattern that saw diners proceed directly to the main
dish counter (containing predominately less healthy options) and later to the salad and
sandwich bars (containing predominately healthier options). The revised layout made
the salad and sandwich bars more prominent and easier to access, and added an express
bar at lunchtime. This meant that diners saw these counters first, and would pass them
first when entering the dining space. This may have encouraged selections from these
counters (salad, sandwich and express bar) rather than other counters (main and hot
vegetables). Alternatively, the rearranged counters may have acted as contextual cues,
making salads, vegetables and healthy choices more salient, and thereby priming diners
to make a healthy choice from any of the counters. Future research tracking traffic flow
before and after layout changes is needed to illuminate how the layout influences
behaviour.

Finally, we cannot separate the effect of the communication and environment
layout changes, nor know if the environmental changes would be effective on their own.
Future research could test the effect of environmental layout changes alone on diner
behaviour in this environment, or examine the effect of a range of strategies that prompt
behaviour changes with low-level conscious engagement. Despite these limitations, this
evaluation of consumer-focused communication alone, and coupled with environmental
facilitators shows promising results.

This study contributes to the military health promotion area, demonstrating that
communications focused on the motivations of military personnel can stimulate
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behaviour change. However, a broader approach can achieve better results. Social
marketing interventions staged in real-world settings have been dominated by
education, communication or promotion strategies. This is true of the nutrition domain
(Alcalay & Bell, 2000; Carins & Rundle-Thiele, 2014), in reducing alcohol
consumption (Kubacki, Rundle-Thiele et al., 2015), and indeed, the wider social
marketing field (Luca & Suggs, 2010). Social marketing has been effective in its use of
these strategies, however, recent research reveals relying on a single type of strategy
(e.g. communications) may be limiting the effectiveness of social marketing
interventions (Kubacki, Rundle-Thiele, et al., 2015). Overall, the results from this direct
test of ‘communication’ and ‘communication plus more’ show that while the
communication was successful, the broader program was more successful—it achieved
a better outcome.

Further implications for the social marketing field flow from the components used
in the broader program. Social marketers have recognised the importance of ‘moving
upstream’ and focusing on the environment surrounding the individual; much of the
discussion has, however, centred on policy and regulation to restrict the supply of
products which are detrimental to health (Hoek & Jones, 2011; Wymer, 2011). Others
have articulated a broader set of approaches including environmental ‘nudges’ and
‘shoves’ that do not require a high level of conscious engagement (French, 2011). The
modifications to the dining room layout in this program did not require diners to
consciously engage with them; they were designed to make the healthy choice the easy
choice. Commercial marketers create environments that make it easy for consumers and
which are favourable towards their objectives, and social marketers should look to
incorporate some of these ideas into their work. Changes to the environment have long
been recognised as having the potential to affect more of the population, not just those
who are motivated to behave in the desired way (Glanz & Mullis, 1988). This study
demonstrates that those larger behaviour changes can be realised.

8.6. Conclusions
This study demonstrates that using programs incorporating communications and
environmental changes are more successful at achieving behaviour change than
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communications only programs. Both of the programs evaluated in this study used
communications tailored to military personnel, tapping into motivations they had
expressed during consumer research phases ahead of intervention development. These
motivations were connected to the individual’s military identity—which is eating to
enable performance and fulfil their duties, rather than eating for health. Whilst these
communications were effective on their own, a greater effect was seen when
environmental layout strategies were added, strategies that did not rely on conscious
engagement by military diners. The two approaches engaged in this study—consumerfocused communication and supportive environments—provide a solid starting point for
those wishing to intervene in a variety of settings. Future research should aim to
demonstrate whether environmental strategies are effective on their own, or test a
broader suite of environmental strategies. Effective programs that improve the eating
behaviour of military personnel will contribute to their better health and performance, in
turn creating a stronger and more resilient force.
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9.

Chapter IX: Discussion and Conclusion

9.1. Introduction
The purpose of this research was twofold. First, this research sought to apply a
broader perspective to social marketing formative research and intervention, in order to
uncover further influences on eating behaviour. Second, this research sought to test two
alternative social marketing strategies which both aimed to increase healthful eating,
and one of which applied the broader insights gained during social marketing formative
research. Overall, this research explored automatic influences on eating behaviour
present in the food environment alongside conscious motivations for healthful eating;
and tested the efficacy of a social marketing strategy that incorporated appeals to both
conscious motivation and environmental changes to trigger automatic behaviour against
a conscious motivation only strategy.

The context for this research was the Australian Defence Force (ADF), a military
population with a personal and organisational requisite to eat well to ensure good health
and optimal performance (Deuster & Silverman, 2013). Nonetheless, existing data
shows poor dietary habits and rising obesity levels (Australian Institute of Health and
Welfare, 2010), coupled with a lack of research in this area. Military service involves
job requirements and a lifestyle markedly different from those of civilian life
(Rothrauff, Cable et al., 2004); viewed through the lens of social marketing, this
audience can be understood, and interventions to improve eating behaviour designed
and tested.

To open this final chapter, a brief summary of the research objectives and research
design is given in Section 9.2, followed by a synthesis of the findings from each study
as they relate to the research questions in Section 9.3. The contributions and
implications of this research are presented in section 9.4, and its strengths and
limitations set out in section 9.5. In the final part of this chapter, section 9.6, future
research suggestions are outlined, and then in section 9.7, an overall conclusion is made.
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9.2. Restating the research purpose and design
One of the core concepts of the social marketing approach is to place the
consumer (or citizen) at the heart of process (French & Russell-Bennett, 2015), by
building a solid understanding of the consumer during formative research, and then
using the insights gained to guide intervention, development and planning (Andreasen,
1994, 2002; French & Blair-Stevens, 2006), and finally evaluation. However, critics
have argued that the methods used during social marketing formative research are too
narrow (Lefebvre, 2013); that they are based on the assumption that human behaviour is
rational (Carvalho & Mazzon, 2013) even though a body of evidence indicates that
behaviour is often the result of automatic or apparently irrational processes (Bargh &
Chartrand, 1999; Blumenthal-Barby & Burroughs, 2012). As a result, calls have been
made to diversify methods in order to produce keener insights (Brennan, Voros, et al.,
2011; Rundle-Thiele, Kubacki, et al., 2013), which may, in turn, inform interventions
with greater impact (Stead, Gordon, et al., 2007). Social marketing interventions have
also been criticised for their often narrow approach of relying heavily on information,
education or promotion (Alcalay & Bell, 2000; Cismaru & Lavack, 2007; Stead,
Gordon, et al., 2007), rather than employing a broader mix of strategies as is
commonplace in marketing (Rundle-Thiele, Kubacki, et al., 2013; Kubacki, RundleThiele, et al., 2015c). Together, these issues drive the ultimate purpose of this research,
which was:

To take a broadened approach to social marketing, via recognition of conscious
and automatic behavioural pathways, during both formative research and intervention
planning and implementation, to improve eating behaviour.

In order to fulfil the research objectives, and guided by a pragmatic philosophical
approach, this research employed a mixed method design conducted in two stages—the
formative research phase (four studies), followed by an intervention phase (one study).
Firstly, a systematic literature review was undertaken to examine previous social
marketing interventions and review their efficacy in bringing about behaviour change in
the domain of healthful eating. Secondly, qualitative analysis comprised of in-depth
interviews with Army personnel established participant motivations to eat well, and
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discerned conscious perceptions of enablers and facilitators of those motivations.
Thirdly, the food environment surrounding the target military population was assessed
to determine whether this environment supported healthful food choices. Fourthly, a
study which observed diners making food selections in the military dining facility
examined the individual-environment interaction. The fifth and final study empirically
tested the effect of two social marketing programs—the first intervention relied on
conscious decision-making strategies, and used communications based on military
motivations to appeal to the conscious thinker; and the second program incorporated
environmental layout strategies to trigger automatic behaviour in addition to the
conscious appeal.

The main empirical findings are chapter specific, and were summarised within the
respective empirical chapters: Chapter IV (Study 1): Eating for the better: A social
marketing review (2000-2012); Chapter V (Study 2): Fuelling military performance: An
MOA perspective on Defence Force eating behaviour; Chapter VI (Study 3): Fighting to
eat healthfully: Measurements of the military food environment; Chapter VII (Study 4):
A picture says a thousand words: A food selection observational method; and Chapter
VIII (Study 5): A social marketing intervention to change food choice in military dining
halls: An outcome evaluation of GO FOOD healthy eating programs. The next section
will synthesise the empirical findings to answer the study’s research questions.

9.3. Addressing the Research Questions
9.3.1 Research Question 1
The first research question asked: to what extent have social marketing
benchmark criteria been used in social marketing interventions designed to improve
eating behaviour, and how effective were those interventions? (RQ1). A systematic
literature review, conducted to address this question, sourced 673 publications, from
which 34 studies were selected for detailed examination. Studies were examined for
evidence of accepted benchmarks of social marketing (those of Andreasen, 2002), for
evidence of the effectiveness of interventions, and to form a rounded view of how social
marketing has been applied to improve eating behaviour. The results of Study 1
supported findings from earlier reviews that social marketing can improve eating
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behaviour (Gordon, McDermott, et al., 2006), and also importantly, show that social
marketing is more effective when more benchmark criteria are employed.

Perhaps the most important finding from this first study was the lack of breadth in
both the formative research (audience research) and intervention strategies (marketing
mix). One fifth of the studies reviewed did not report conducting any formative
research, and many reported the use of formative research methods to shape messages
or strategies that were already derived—in effect pretesting rather than building
consumer understanding or insight. This finding is confirmed by recently emerging
literature from other domains which shows that formative research is not always applied
in social marketing (Kubacki, Rundle-Thiele et al., 2015a; Kubacki, Rundle-Thiele, et
al., 2015c; Dietrich, Rundle-Thiele et al., in press), and that use of more than one
method is rare (Kubacki, Rundle-Thiele, et al., 2015a; Kubacki, Rundle-Thiele, et al.,
2015c). Customer orientation is a central tenet of marketing theory and practice
(Jaworski & Kohli, 1993), and by logical extension, is a core concept of social
marketing (French & Russell-Bennett, 2015). Yet social marketing researchers and
practitioners have come from a wide variety of fields (Gordon, 2012), including many
from the public health community (Grier & Bryant, 2005). Embracing social marketing
requires a reversal of the traditional evidence-based and expert-driven mindset that has
dominated the health sector (Hastings & Lowry, 2010). An audience-oriented mindset
requires that the development and implementation of solutions be delayed until
consumer research has been conducted, as audience needs and wants may not always
align with the expectation of funding bodies (Grier & Bryant, 2005).

In conjunction with a lack of breadth in formative research, or perhaps as a
consequence of it, was an observed lack of breadth in the intervention strategies, or
marketing mix elements that had been used in interventions to change eating behaviour.
One third of the studies relied solely on information provision, communication or
advertising. This finding is supported by previous reviews and more recent evidence
(Stead, Gordon, et al., 2007; Kubacki, Rundle-Thiele, et al., 2015c), and is a common
critique of social marketing (Grier & Bryant, 2005; Lefebvre, 2011). Information
provision/communication strategies focus on engaging individuals, and providing
reasoning or persuasion so that individuals will make a conscious decision to behave as
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desired by the social marketer (for example, to make a choice to eat healthfully). In
doing so, these strategies focus only on individuals, and ignore factors in the
surrounding environment that encourage and support opposing behaviours (Hoek &
Jones, 2011). To address this critique, social marketing has been encouraged to direct
efforts further upstream, in order to change the social and environment that surrounds
individuals, rather than focusing singularly on downstream (individual) initiatives
(Donovan, 2011; Wymer, 2011; Gordon, 2013). Moreover, full application of the six
social marketing benchmark criteria was rare and empirical evidence indicated that
behaviour change is more likely when more of Andreasen’s (2002) social marketing
benchmark criteria are applied. In summary, this review established a dominant practice
that investigated and attempted to change only a narrow set of influences—those
residing in the domain of individual conscious decision-making.

9.3.2 Research Questions 2, 3, and 4
The findings from Study 1 provided a robust view of how social marketing has
been applied to change eating behaviour, and supported calls to diversity formative
research methods in social marketing (Brennan, Voros, et al., 2011; Rundle-Thiele,
Kubacki, et al., 2013). The next three research questions (RQ2, RQ3, & RQ4) in
combination guided a broader investigation of the influences on eating behaviour in the
context at hand—military personnel attached to a base.

The second research question (RQ2) asked: What are the conscious influences on
eating behaviour (the motivators, perceived opportunities, and professed abilities to eat
healthily) within a military population? A qualitative study involving semi-structured
interviews with 15 Australian Army personnel provided detailed narratives on the topic
of healthful eating by military personnel. Thematic analysis was used to generate
themes from the ground up, and in light of the guiding motivation, opportunity and
ability (MOA) theory (Rothschild, 1999). The MOA framework was chosen because of
its ability to provide a number of insights into conscious influences on eating behaviour,
while extending beyond individual influences in taking into account the influence of the
environment surrounding the individual. The findings indicated that while participants
had a solid understanding of the broad concept of healthy eating, they translated that
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understanding into a variety of dietary practices. In general, participants were motivated
to eat well, and possessed a number of practical abilities to enable them to do so,
although they perceived that their opportunities to eat healthfully were limited.
Managing time pressures, limited opportunities and social pressures were challenges
faced by participants, in the face of which dietary discipline would often fail, and
intentions to eat well not realised.

A principal finding from this study was that motivation for healthful eating was
performance-based—rather than health-based. Participants saw food as an enabler of the
physical, mental and emotional competency that allowed them to accomplish their
military roles and advance their military career. This finding is partially supported by
research indicating that healthy eating is considered an enabler for performance by
athletes (Smart & Bisogni, 2001), and that men consider food to be a fuel source (which
must be sufficient and satisfying) rather than a health enabler (Roos, Prättälä et al.,
2001). Other studies still have found men to have little interest in healthy eating—until
they develop weight or health concerns (Caperchione, Vandelanotte, et al., 2012; Gough
& Conner, 2006), and that young men consider themselves ‘invincible’ and therefore
exempted from such concerns (Dumbrell & Mathai, 2008). Critically, this suggests that
many military personnel would not find ‘nutrition for health’ messages personally
relevant, and that any communications would need to be tailored to suit their interests
(e.g. fuel for performance). Tailored communication implies that the message is
matched to the needs and preferences of individuals (Hawkins, Kreuter et al., 2008);
such alignment increases the personal relevance of that message (Kreuter & Wray,
2003). When information is considered to be personally relevant, individuals actively
process the information (rather than failing to absorb it, or actively ignoring it), and then
relate it to other information or their own experiences (Cacioppo & Petty, 1984).
Consequently, they are more likely to act on this information and change their
behaviour (Rimer & Kreuter, 2006; Hawkins, Kreuter, et al., 2008). Essentially, this
study suggests that effective nutrition communication for military personnel would need
to focus on eating for performance rather than on eating (solely) for health benefit.

Further findings from this study indicated that personnel considered there to be
few opportunities for eating healthfully, and although they had acquired some ability to
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negotiate these difficulties, they experienced healthy eating as hard work requiring
much discipline. A lack of opportunity in the surrounding environment is a barrier to
executing motivation to eat healthfully, and a difficulty compounded in surroundings of
highly-processed, energy-dense, nutrient-poor food that is available almost anywhere
and anytime (Crino, Sacks et al., 2015).

The third research question (RQ3) asked: What environmental influences, known
to influence eating behaviour, exist in the environment that surrounds the military
population? To answer this question, validated instruments (Glanz, Sallis, et al., 2007;
Saelens, Glanz, et al., 2007) were used to examine the food environment within and
surrounding the military base and the population of interest. Food outlets within a one
kilometre radius and the closest major supermarkets were enumerated and assessed to
determine the level of support for healthful eating in each outlet. The presence or
absence of environmental factors known to influence eating behaviour, such as
availability, pricing, information, facilitators and barriers (Glanz, Basil et al., 1998;
Seymour, Yaroch et al., 2004; Glanz, Sallis et al., 2005; Chandon & Wansink, 2012)
were assessed and scored for each outlet. The findings portrayed a total environment
that offers little support to individuals who wish to eat healthfully.

For the purposes of this research, findings relating to both the total environment,
and the military dining facilities, are relevant. In terms of the total environment, the
average score indicated that support for healthful eating was below half of what could
possibly be scored. This level of support is similar to that found in other food
environments (Glanz, Sallis, et al., 2007; Saelens, Glanz, et al., 2007; Lesser, Hunnes et
al., 2012; Horacek, Erdman et al., 2013a; Horacek, Erdman et al., 2013b), but more
pertinently, this food environment presents a significant barrier to military personnel
who intend to eat well. Unhealthy food environments foster and normalise poor dietary
habits (Hoek & Gendall, 2006; Swinburn, Vandevijvere et al., 2013), but when positive
changes are made to food environments, the effects are far reaching, often sustainable,
and cost effective (Swinburn, Sacks et al., 2011). Changes to the food environment
affect all individuals within that environment, not just those who are seeking to eat
healthfully (Glanz & Mullis, 1988); although they may show only a modest effect at an
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individual level, the benefits accumulate across the entire population (Gortmaker,
Swinburn et al., 2011) to create a larger change in total.

The military dining facilities scored just above average for the total
environment—again, that was around half of what could be scored. This indicates
considerable room for improvement, and when examining the sub-scores, areas for
improvement could be readily identified. In the military dining facilities, availability
and pricing support was above average for the total environment, but the scores for
informational support, and facilitators and barriers were much lower. Military dining
facilities contained little information to consciously direct diners toward healthful
options; in fact, few facilitators and some barriers to healthful eating were more
evident—the kind of structures that subtly encourage poor dietary choices through
automatic decision making. The evidence for effect of point of purchase (or point of
selection) nutrition information is mixed (Harnack & French, 2008; van't Riet, 2013;
Kiszko, Martinez et al., 2014), and indeed, this thesis has argued that informational and
educational approaches in isolation have only a small effect on eating behaviour.
However, recent reviews show that the provision of contextual or interpretive
information, instead of calorie information, has a greater effect on food consumption
(Sinclair, Cooper et al., 2014), and that interventions combining information with other
strategies are more efficacious than those using information alone (van't Riet, 2013).
Evidence demonstrating that environmental layout changes can increase healthful food
selections is also emerging, although the evidence base is currently quite small
(Hollands, Shemilt et al., 2013; Skov, Lourenco, et al., 2013). This study indicates that
military personnel in the current environment would need to ‘fight’ the environment to
translate their motivation into healthful food selections, and those who are not
consciously engaged would follow the path of least resistance—eating poorly.
Furthermore, it provides support for the inclusion of strategies in military dining
facilities that provide information in the right form, alongside supporting changes to the
environment, as part of a multifaceted intervention.

The fourth research question (RQ4) asked: What eating behaviours are exhibited
by military personnel in a military dining environment? An observation study was
employed to answer this question, which observed 630 diners selecting foods within a
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military dining facility, capturing 168 individual plate photographs. The dining room
was characterised by a predictable traffic flow, and a fast-paced choice and
consumption process. Observers noted that diners appeared to give little deliberation to
the choices. Food selections were assessed in light of current dietary guidelines and
allowing for the number and type of choices presented by the caterers. The most
important finding from this study was an apparent preference for foods that were not
considered healthful. This finding is in itself not surprising—there are several studies
that show other military populations make similar choices, of foods high in fat, salt or
sugar (Booth & Coad, 2001; Bingham, Ovaskainen et al., 2009; Barlas, Higgins, et al.,
2013). Military personnel are a subset of the general population, and despite their need
to eat well, and expressed motivation to do so, they are still subject to the same
influences as the wider population. What this does indicate, in the context of the thesis,
is that conscious and automatic processes may not align.

9.3.3 Integrating findings from the first stage of research
This research was designed and conducted in two phases, with the first four
research studies considered as the formative research phase which then informed the
second intervention phase (the fifth and final study). This section integrates the findings
from the first four studies—the formative research.

The systematic literature review revealed social marketing interventions in the
eating domain to have a strong downstream focus, dominated by a practice of appealing
to the rational cognitive thinker, and an often limited application of the full set of
Andreasen’s (2002) six social marketing benchmark criteria. The review indicated a
need to move further upstream, to apply more of the social marketing benchmarks, and
to include strategies that have effect through both conscious and automatic means. In
the interviews, military personnel exhibited knowledge, motivation and ability to eat
well, and ascribed performance motivations to their desire to eat well. However, they
also described being constrained by time and frustrated by the opportunities presented
to them. This lack of opportunity to eat well was confirmed in the environmental food
audit, which took competition into account, prior to program design and planning. The
total environment displayed few healthy options; pricing did not support healthy eating;
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interviews produced two key findings—the discovery of audience specific motivations
for healthy eating (performance), and a perception of a low opportunity to eat well
(limited time and perceived availability of healthful foods). At the bottom left, the food
environment study confirmed a limited opportunity to eat well, including a paucity of
information to assist healthy choices; the observational study found the military dining
environment was not optimised for healthy eating. At the top left is the observational
study finding that diners preferred less healthy options. From this, two key consumer
insights (noted by dashed arrows) were obtained, which then enabled strategies to be
created. Firstly, conscious strategies could increase motivation and provide information
in the food environment, and secondly, automatic strategies could be implemented by
optimising the eating environment.

These two insights guided preparative efforts for the final intervention study. The
first insight was to appeal to performance-based motivations. Conscious strategies such
as performance-focused communications are likely to have personal relevance to this
audience, and either increase, or remind, personnel of their motivation and link that to
specific foods at the point of selection. This was the basis upon which the ‘GO FOOD’
umbrella theme was created, reflecting the way military personnel viewed foods as
helping them achieve their goals. Different aspects of the communications were
designed to appeal to different motivations and could be linked to different foods, for
example, GO LEAN: Stay lean and keen with protein, GO FRESH: Gain an edge with
crisp fruit and salads, and GO ENERGY: Complex carbs for slow burn energy.

The second insight was to change the environment. Automatic strategies that
optimise the layout by providing convenient healthy options at the first point of
selection—increasing prominence and convenience—would be likely to improve eating
behaviour. Layout modifications were proposed to disrupt the current path to the hot
food area (dominated by dishes that were not considered healthful) and make counters
containing healthier dishes more prominent, for example, moving the salad counter to
make it the most prominent, and designing an Express Bar to house pre-made wraps,
sandwiches, juice and fruit that would facilitate selection of healthy and fast alternatives
during lunch.
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9.3.4 Research Question 5
The fifth and final research question (RQ5) asked: To what extent is a social
marketing intervention that incorporates strategies that utilise both conscious and
automatic processes on the eating behaviour of military personnel effective? A quasiexperimental intervention study was conducted to answer this question. The effect of a
social marketing program containing only conscious strategies (communications only)
was compared with a social marketing program containing both conscious and
automatic strategies (communications plus environmental changes). The programs were
run simultaneously over a six week period, with more than 4,000 personnel observed
making food choices in the military dining facilities during the measurement periods.
Food selections were measured before and after program implementation using plate
photography, with the plates of 673 diners photographed. Positive changes were
observed following implementation of both programs—on average, plates contained
healthier choices at the end of both programs. After implementation of the social
marketing program utilising only conscious strategies, diners’ plates contained more of
the moderately healthful foods. Following implementation of the broader program,
diners were observed to select more of the most healthful foods. This indicates a
positive effect of both strategies, and an additive effect when conscious strategies are
combined with automatic strategies.

This experimental test, comparing a program based on conscious decision making
with one incorporating automatic triggers along with conscious communication appeals
for healthful food selection, provided support for the inclusion of environmental
‘nudges’ and ‘shoves’ that do not require a high level of conscious engagement in social
marketing (French, 2011). The modifications were designed to make the healthy choice
the easy choice, and reverse the previous influence of the environment that has resulted
in a high selection of least healthful choices. The food environment has been recognised
as having obesogenic properties, favouring poor dietary habits (Lake & Townshend,
2006). Some advocate the best method of reversing rising levels of obesity is to
configure the environment to enable the automatic nature of behaviour to work in a
healthful direction (Cohen & Farley, 2008). As cognitive load or time pressure
increases, humans increasingly rely on ‘quick’ decision-making strategies that require
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minimal effort (Bargh & Chartrand, 1999; Scheibehenne, Miesler et al., 2007; Inzlicht
& Schmeichel, 2012). Changes to the environment affect the whole population, and so
small changes can reap large gains, often without their being noticed (Glanz & Mullis,
1988; Cohen & Farley, 2008).

9.4. Implications for Theory
This section presents the contributions made to theory, and implications for theory
as a consequence of addressing the research questions.

Underpinning this research was an adjustment to the meta-theoretical approach to
social marketing—an adjustment that acknowledges the coexistence of both forms of
decision making, both conscious and automatic forms. There have been calls by some in
the social marketing field to reconsider the models of behaviour that underpin social
marketing efforts (Carvalho & Mazzon, 2013), and reviews have demonstrated the
dominance of cognitive or conscious-based models in social marketing research (for
example, the Theory of Reasoned Action, the Theory of Planned Behaviour, the Health
Belief Model, and the Transtheoretical Model or Stages of Change model were found to
be the most commonly used theories in reviews by Luca & Suggs, 2013; Truong, 2014).
A dual-process model of behaviour recognises that human behaviour switches between
conscious and automatic decision making, relegating some decisions to automatic
processes and consciously deliberating over others (Marteau, Hollands et al., 2012).
Essentially this approach considers decision making to be ‘resource constrained’, thus,
humans, as adaptive beings, have developed ways to automate routine, everyday
decisions in order to free up capacity to address more complex mental demands (Bargh
& Chartrand, 1999; Evans, 2008). Basing social marketing research and practice on
theories that only address one type of decision making—conscious decision making—
assumes that individuals are able to continually override automatic behaviour, and may
thereby be limiting the effectiveness of social marketing. This thesis argued that
automatic behaviour is an often overlooked area of behavioural influence in social
marketing, and provided initial evidence supporting the view that reconceptualising
behaviour using a dual-process model (Bargh & Chartrand, 1999; Carvalho & Mazzon,
2013), and consequently conducting broader formative studies leading to deeper
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insights (Lefebvre, 2013; Rundle-Thiele, Kubacki, et al., 2013), produces interventions
that have greater impact (Stead, Gordon, et al., 2007).

Furthermore, the inclusion of strategies that operate through automatic pathways
challenges the notion of voluntary behaviour in social marketing, one which has long
been debated. The concept of voluntary behaviour in social marketing implies a
conscious willingness by individuals to engage with the program or offerings, to trade
costs (time, effort) for benefits (products, enjoyment, long-term health) that they value
(Andreasen, 1994; French & Russell-Bennett, 2015). By changing the meta-theoretical
viewpoint to recognise that human behaviour is at times voluntary (under conscious
control), and at other times being performed automatically (with little or no conscious
involvement), requires social marketers to recognise that they seek to change those
automatic behaviours.

Doing so means social marketers are pursuing involuntary

behaviour change, in the sense that they want to change behaviour without the
voluntary control of the individual through alterations to salience, prominence or
convenience. These altered behaviours are still performed freelyfreedom of choice is
not revoked by policybut without necessarily invoking conscious decision-making
processes. This is a different interpretation of involuntary than that associated with
legislation and the removal of individual choices (Donovan, 2011; Hoek & Jones,
2011), and one that needs to be considered in future scholarly debate.

A further contribution of this research lies in its rigorous formative research
process to understand the individual and context at the heart of the behavioural issue.
One of the strengths social marketing brings to the table is a focus on consumer or
citizen orientation, a commitment to understand the beliefs, attitudes, behaviours, needs
and wants of the people involved (Hastings, 2007; French & Russell-Bennett, 2015).
The social marketing field has recognised the need to broaden formative research
methods beyond surveys, focus groups and interviews, and called for innovation in
order to generate more powerful insights (Grier & Bryant, 2005; Lefebvre, 2013;
Rundle-Thiele, Kubacki, et al., 2013; Kubacki, Rundle-Thiele, et al., 2015c). This thesis
demonstrates how a rigorous mixed-method formative research approach can develop
deep insights for translation into intervention strategies. First, the systematic literature
review provided a contemporary update of the healthy eating domain and confirmed the
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sporadic application of insight-building formative research—identifying practice
focused to capture only individual influences on eating behaviour, or used to determine
customer ‘acceptance’ of strategies rather than glean insights. Influences beyond the
control of the individual were rarely examined, notwithstanding repeated calls to extend
social marketing upstream (Smith, 1998; Newton-Ward, Andreasen, et al., 2004; Hoek
& Jones, 2011; Wymer, 2011; Gordon, 2013). Second, a broader investigation pursued
knowledge about individual and environmental influences on behaviour, showing they
were both present and operating to abet poor eating habits. Thirdly, this led to an
understanding of military personnel that yielded two actionable insights, appealing to
individual motivations specific to that population and divergent from those of the
general population, and into the modifiable environmental factors that worked in
opposition to existing motivation.

Social marketing has emerged as a discipline in its own right (Dibb, 2014) with a
clear and widely accepted definition (iSMA, ESMA, et al., 2013), and a range of
congruent sets of criteria that outline the key characteristics of social marketing
(Lefebvre & Flora, 1988; Walsh, Rudd, et al., 1993; Andreasen, 2002; French & BlairStevens, 2006; Robinson-Maynard, Meaton, et al., 2013; French & Russell-Bennett,
2015). Andreasen’s 2002 set of criteria has been accepted and widely used in the field,
and contains mutually exclusive measures suitable for categorisation (Kubacki, RundleThiele, et al., 2015a; Kubacki, Rundle-Thiele, et al., 2015c). When proposing his
criteria, Andreasen commented that he did not see the necessity for social marketing
programs to incorporate all six criteria at this stage of the field’s development
(Andreasen, 2002, p. 7). As the field matures, however, it is essential to determine
which elements of social marketing are critical to success. This thesis makes an
important contribution in demonstrating that programs are more effective when more of
these criteria are utilised. This represents a first impetus to the quest to determine which
benchmark criteria increase effectiveness, and under what conditions (Kubacki, RundleThiele, et al., 2015a).

Theory use in social marketing remains limited. An important contribution of this
thesis was the application of Rothschild’s (1999) MOA model in the healthy eating
context. There are theoretical implications arising from the use of the motivation,
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opportunity and ability (MOA) model (Rothschild, 1999) during the formative research
stage of this project. Whilst this thesis makes a contribution by extending the use of this
model into the healthy eating domain, the results demonstrated that the three elements
of the MOA may not be mutually exclusive. To give one example, this study found that
some personnel identified restricted cooking facilities as a problem (a restricted
opportunity), but overcame this challenge by developing new abilities (inventive and
resourceful shopping and cooking practices). In this example, it becomes difficult to
determine which factor is missing—opportunity is still missing, but it no longer matters
to some, and ability is present for some, but still remains a barrier for others. The MOA
was intended as a managerial framework providing a tool to assess a given social issue,
and recommended strategies subsequent to that assessment. However, if the factors
interact co-dependently, it is difficult to separate them during assessment, and equally
difficult to then determine which strategy to implement. In using any framework for
assessment or classification, difficulties will arise when boundaries are not fixed,
determinate, or non-overlapping (Fern & Brown, 1984; Jacob, 2004). Investigation is
needed to determine how the factors interact to prevent behaviour change in an
individual or group, and how that interaction plays out when intervention strategies are
implemented.

Finally, this thesis supports the importance of extending beyond conscious
decision making by the individual—the dominant downstream approach to social
marketing (Gracia-Marco, Vicente-Rodriguez et al., 2011; Truong, 2014). By changing
the environment surrounding the individual, behaviour change was observed in the
current study. Scholars have advocated for social marketing to move further upstream
(Hoek & Jones, 2011; Wymer, 2011; Gordon, 2013), but currently there is little
empirical evidence for midstream or upstream social marketing that is not based on
legislation or policy (Marshall, 2013) within social marketing literature, particularly in
field settings.

9.5. Implications for Practice
This thesis makes a number of contributions to social marketing practice. Firstly,
by demonstrating that effective social marketing programs include more of the social
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marketing criteria, clear guidance is provided to practitioners that the best way to ensure
success is to address as many of these criteria as possible. This means setting a
behavioural objective; having a clear idea of what behaviour is to be addressed, what
needs to change? Developing a solid understanding of the consumer and their
surroundings through audience research (or formative research), what do they need and
want? What will help them? Thinking about who the program is for, and what subgroups exist through a process of audience segmentation, what does each group need or
respond to? Considering what needs to be offered or what individuals need to give up
through an exchange, what’s in it for them? Developing holistic solutions rather than
single strategies through the creation of a marketing mix, what solutions will be
attractive and valued? Reflecting on the forces working against the program by
analysing the competition, how can these pressures be countered, reduced or
eliminated? By stepping through each of these criteria, critically examining how they
can address each one during program development, practitioners can have confidence
they are giving their program the best chance of success.

The formative research phase of this research showcases how practitioners might
take a broader view of the influences on behaviour within a given context. Reviews
indicate few instances of multiple method formative research studies ahead of
intervention design, and the most common combinations do not extend beyond selfreport methods (Carins & Rundle-Thiele, 2014; Kubacki, Rundle-Thiele, et al., 2015a;
Kubacki, Rundle-Thiele, et al., 2015c). In this case, combining multiple data sources
and methods drew stronger insights, which led to the development of a more
comprehensive social marketing program that tapped into the target audience’s
motivation, and enabled them to turn their motivation into action and eat more
healthfully within a military mess. By following a similar approach, practitioners can
generate insights to inform the development of interventions, and pinpoint areas for
action either simultaneously, or successively over time. Future research should continue
to extend this formative research footprint, investigating and integrating other areas of
influence beyond the individual when preparing for interventions. Examples are
emerging of innovative methods and perspectives used by social marketers to capture
and integrate a variety of influences including the interplay between individuals and
societal structures (Cherrier & Gurrieri, 2014), culture (Tapp & Spotswood, 2013a) and
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stakeholders (Gordon & Gurrieri, 2014). Practitioners should look to reflect on these
advances and the knowledge generated by them when designing interventions.

This thesis showcases how automatic strategies can be combined with more
traditional conscious appeals within a social marketing intervention. Some scholars
have expressed a willingness to combine the more traditional social marketing strategies
that appeal to conscious behaviour with strategies that operate through automatic means
(Smith, 2010; Young & Caisey, 2010). In contrast to this, others (French, 2011; Tapp &
Spotswood, 2013b) have distanced themselves from an enthusiastic adoption of
automatic strategies, preferring more cautious consideration of where they fit in the
social marketing toolbox (French, 2011) and contemplation of the ethical issues
involved with adopting a paternalistic approach to behaviour change (Tapp &
Spotswood, 2013b). Previous discussion of the incorporation of involuntary behaviour
change strategies in social marketing have focused on policy, legislation and the
removal of individual choice (Donovan, 2011; Hoek & Jones, 2011), but this need not
be the sole interpretation. Take, for example, the offer to an individual of food products
that are intrinsically healthy, served in appropriate serving sizes, are attractive and
affordably priced, which results in willing purchase and consumption. If these purchases
take place on a regular basis, the diet of an individual may be improved without any
voluntary decision to ‘eat healthily’ ever being made by that individual.

This research demonstrates the value of pitching to the motivations that exist in
the target audience—not to the objectives of the program. In the nutrition domain,
interventions often focus on eating for individual health or weight loss, or the health
properties of the foods whereas this program focused on performance motivations of the
target audience and linked them to food. To reach consumers and engage them in social
marketing programs, any appeals must be considered by the audience to be relevant to
them (Cacioppo & Petty, 1984; Rimer & Kreuter, 2006; Hawkins, Kreuter, et al., 2008);
otherwise, they may remain ignorant, disinterested (Brennan, Dahl et al., 2010) or even
resistant (O’Key & Hugh-Jones, 2010; Watson & Wyness, 2013). This speaks directly
to one of social marketing’s core strengths—its consumer-centric focus (French, 2011).
To retain this focus, social marketers must dig deep to find what the audience values,
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and communicate the links between this and the desired behaviour in ways that are
meaningful to those individuals.

This research also demonstrates the value of creating solutions that do not require
a high level of conscious engagement. Humans have limited cognitive capacity, and in a
situation with a large number of choices, it becomes increasingly difficult to evaluate
the attributes and select the best option (Walls, Peeters et al., 2009). Social marketing
can play a role in facilitating healthful food choice. For example, part of a social
marketing solution may be to arrange foods within a cafeteria display to make unhealthy
options harder to see, reach or access, while giving healthy options prominence and
convenience. Individuals may move through a lunch cafeteria without engaging a high
level of conscious thought, and still make a healthful choice; ‘grab and go’ selections
can be made with little or no weighing up of how healthful those selections are.

Finally, this thesis makes a contribution by extending the use of social marketing
to a military population. Social marketing considers a consumer-centric focus to be one
of its strengths (French, 2011), allowing researchers and practitioners to better
understand the people they are working with, to develop solutions that suit the situation,
and communication that resonates with the target audience. Researchers who work with
populations such as the military need this understanding to be able to appreciate the
differences between military life and civilian life (Rothrauff, Cable, et al., 2004) and to
take that understanding on board when developing interventions. There are very few
instances of social marketing research with military populations reported in the
literature (Potter & Stapleton, 2012).

9.6. Limitations
Recognising the contributions of the research to theory, practice and policy is
important, and acknowledging the limitations of the research equally so. The limitations
for each study have been articulated within the individual data chapter (see Chapters IV
to VIII). This section discusses the key limitations of the overall research design.
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Firstly, whilst this study aimed to take a broader view of the influences on eating
behaviour in a military population, and positively influence eating behaviour in this
setting, this research cannot be generalised beyond the sites involved. Future research is
therefore necessary to determine whether other military populations have similar
motivations (e.g. trainees versus those more advanced in their career), or whether other
military food environments are more or less supportive of healthy eating. Neither can
the findings be generalised beyond the domain of healthy eating. Studies could also
investigate whether similar motivations and environmental influences apply to other
areas of military health. Finally, the current study did not employ segmentation in the
formative research stage and as such, a one-size-fits-all approach has been taken despite
our knowledge that markets are comprised of homogenous groups. This approach has
limited consumer insights at a group (segment) level.

Secondly, the cross-sectional quasi-experimental research design contains
inherent limitations due to the non-randomisation of individuals between treatments,
and the changing composition of the cross-sectional groups. Differences between the
groups that were not related to the intervention programs may have influenced the
results, as well as varying levels of exposure to the intervention programs (due to
migration-in and migration-out), meaning only plausible causation can be concluded.
As community-based interventions are designed to change health at a community level,
some argue that repeated cross-sectional analyses are appropriate for measuring the
effectiveness of these type of interventions (Atienza & King, 2002). However, it would
be advantageous to include cohort analysis in future research studies either instead of, or
in addition to cross-sectional analysis.

Thirdly, this research tested only one type of conscious strategy (communication)
and one type of automatic strategy (environmental layout), and tested these in
combination without a no-treatment comparison, nor an automatic strategy only
intervention group. In real world settings, practicalities often restrict the number of
treatments, and organisational appetite and support for no-treatment controls can often
be low (Kirkwood, Cousens et al., 1997; Sanson-Fisher, Bonevski et al., 2007), but
these limitations do restrict the ability to separate the intervention effect from a natural
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effect over time, or to isolate the effect of the environmental layout changes. Future
research should address these issues.

This project focused on the individuals and their interaction with their
surrounding food environment. There is a need to extend this research to other
environmental influences (for example, the social environment), and to also extend into
midstream and upstream contexts to determine whether the addition of automatic
strategies is equally effective in those situations.

Finally, this research focused on healthy eating, which is made up of many
separate single behaviours (Carter & Jansen, 2012). For instance, the Australian Dietary
Guidelines, lists sixteen guidelines (at the simplest level) to adhere to each day
(National Health and Medical Research Council, 2013). Targeting a broad behavioural
concept such as healthy eating therefore presented challenges for both intervention
design and measurement during evaluation. A more narrow behavioural focus is
recommended in future (for example, increase fruit and vegetable intake or decrease
sugar) to increase measurement precision.

9.7. Future Research
Future research goals have arisen throughout the course of this research, some due
to limitations inherent to the design of this research, or absence of social marketing
criteria application (segmentation), and others as a result of the findings which prompt
thoughts of further research to complement and extend those findings. The future
research ideas from each study have been detailed within the individual data chapters
(see Chapters IV to VIII). This section discusses the future research directions that have
arisen from the overall research design.

A broad range of frameworks have been used in the literature to explain what
social marketing is (and what it is not) (Lefebvre & Flora, 1988; Walsh, Rudd, et al.,
1993; Andreasen, 2002; French & Blair-Stevens, 2006; Robinson-Maynard, Meaton, et
al., 2013; Lynes, Whitney, et al., 2014; French & Russell-Bennett, 2015). The current
study demonstrated how Andreasen’s (2002) criteria could be used to assess the extent
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to which social marketing criteria are used, and in turn, to assess whether increased use
of the criteria impacts intervention effectiveness. Opportunities exist to apply alternative
frameworks, following the procedures applied in Study 1, to examine the utility of other
proposed frameworks or to extend existing frameworks. Further, opportunities exist to
empirically examine which of the action-based criteria are essential (for example, see
Robinson-Maynard, Meaton, et al., 2013; Lynes, Whitney, et al., 2014), and which
criteria are not for effective social marketing.

The current study identified that behaviour change is more likely when more of
Andreasen’s (2002) six social benchmark criteria are applied. Guided by a clear
behavioural change objective to increase healthful eating the formative research stage
of this study provides an example of mixed method use for Andreasen’s (2002) criterion
of audience research. The environmental audit provided a clear example of how
competition could be considered during the audience research stage. An attractive and
motivational exchange underpinned by a full marketing mix emphasising performance
was developed, implemented and evaluated. The audience segmentation benchmark was
absent from the current study, and this may have limited the effectiveness of the
interventions that were implemented and evaluated.

The research presented in this thesis explored conscious and automatic influences
on eating behaviour in two field settings and tested the efficacy of utilising automatic
strategies to improve eating behaviour. The result gave initial evidence supporting the
use of a dual-process model of behaviour to support social marketing research, and
accordingly, upheld the value of conducting broader formative studies leading to deeper
insights, in order to create interventions that are more effective. Additional research is
required to validate these findings, and allow for generalisation to other contexts.

The methods used in this thesis to explore conscious and automatic influences on
eating behaviour involved examination of individual articulations of motivations for
eating behaviour and perceptions of the eating environment; coupled with objective
examination of the eating environment. Future research may attempt to disentangle the
conscious and automatic influences, and determine where they intersect, align or
contradict. In order to understand this, subjective accounts may be examined alongside
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objective measures as was done in this study, and attempts could be made to bring
automatic influences to a conscious realm. For example, diners could be asked to talk
through their decision making processes within an eating environment either during the
process or immediately afterwards to understand what influenced their choices.
However, it must be noted that conscious rationalisations of automatic behaviour are
often inaccurate—when individuals are asked about behaviours they have performed
while in an automatic mindset they may be able to give a coherent explanation, but their
justification is often wrong (Carvalho & Mazzon, 2013). It would be reasonable to
expect that comparison of subjective accounts, individual attempts to articulate
behavioural processes and objective observations would contain both elements of
alignment and discrepancy permitting additional comparisons between subjective and
objective data collection methods to be made.

This research extended beyond individual influences during formative research,
capturing environmental influences. Social Ecological Models of health behaviour
recognise many possible influences at the individual, social, community and societal
level (Sallis, Owen, et al., 2008). This thesis project investigated the influence of the
food environment; future research could further extend this by also examining social
influences (Collins, Tapp et al., 2010), cultural influences (Tapp & Spotswood, 2013a)
or structural influences (Cherrier & Gurrieri, 2014). For example, examining eating as a
series of social practices that develop as military personnel are recruited and begin to
routinely use dining facilities and interact with others in those spaces may provide
insights as to how positive practices may be encouraged. A social practice perspective
has been applied to other behaviours, such as commuter cycling, to provide insights on
influences beyond the individual (Spotswood, Chatterton et al., 2015).

During intervention, the research tested a conscious strategy (communication) and
an automatic strategy that manipulated prominence (environmental layout +
communication), when there are a suite of possible strategies that could have been
utilised in each category. Future research could investigate the effect of other conscious
and automatic strategies in isolation and in combination to determine effective
combinations. For example, education and coaching strategies to link nutrition with
optimal performance could be introduced to increase motivation, further extending the
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conscious decision-making strategies beyond that used in this design. These could be
paired with other automatic triggers that have been shown to influence eating behaviour.
Automatic triggers include small changes in variety (more fruit was chosen when
consumers were offered six fruits and six cookies to choose from than when they were
offered just two of each category, see: Sela, Berger et al., 2008), and providing
alternative serving utensils (more food was selected when spoons were used instead of
tongs, see: Rozin, Scott, et al., 2011).

It would be advantageous to further extend the experimental testing of this
concept, using four interventions—no treatment (control), communications only,
environmental changes only, and communications plus environmental changes.
Resourcing and practicality did not allow such a design in this thesis project, so the
experimental design was chosen to maximise the amount of information that could be
gained in support of the objectives of the research—given the available resources. The
ultimate objective of this research was to take a broadened approach to social
marketing, via recognition of conscious and automatic behavioural pathways.
Therefore, the comparison of conventional intervention (reliant on conscious pathways;
acting as a pseudo-control) with a broadened approach (reliant on both conscious and
automatic pathways) offered the opportunity to gain the most information. Future
research is needed to determine whether a similar effect is observed when intervention
is solely reliant on automatic pathways.

Large sites with many diners can provide valuable cross-sectional data
demonstrating impact at a community level (Atienza & King, 2002), but findings would
be further strengthened by following a cohort longitudinally as an alternate
measurement design, or as a smaller subset within a large cross-sectional study (Diehr,
Martin et al., 1995). This would then demonstrate change at both a community level,
and an individual level, given social marketing seeks change at both an individual and
community level (iSMA, ESMA, et al., 2013).

Future research that commences with segmentation to identify homogenous
groups that exist in a heterogeneous population is recommended. The military is a
diverse population and evidence exists that groups (segments) will respond
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differentially to programs (Dietrich, Rundle-Thiele et al., 2015; Dietrich, Rundle‐Thiele
et al., 2015). Inclusion of the principle of segmentation may further enhance program
effectiveness and this can be examined empirically using quasi-experimental designs.

Finally, this thesis focused on healthy eating, specifically the choice of healthy
and less healthy food alternatives. As there are many eating behaviours that contribute
to health, future research could examine and aim to modify other behaviours. For
example, frequent consumption of sugar sweetened beverages contributes to an energy
dense-nutrient poor diet, so examining the nature and frequency of beverage
consumption with a view to decreasing consumption may be a worthwhile future
research objective. This may involve a similar research approach—investigating
motivators for beverage consumption, the features of the environment that promote
consumption of sugar sweetened beverages, and capturing beverage choice and
frequency through a photographic data collection method.

9.8. Conclusion
Our world contains an ever increasing array of foods to choose from and an
expanding number of possible eating occasions and situations, and as a result people
make around 200 food decisions every day (Wansink & Sobal, 2007). When this is
combined with the attentional demands of 21st century life, it is easy to understand that
a critical feature of human survival is the ability to assign some mental tasks to
automatic decision making (Cohen & Farley, 2008). Therefore, it is important to
investigate the use of automatic triggers of positive eating behaviour as a means of
improving individual dietary choices. This research applied a broader perspective to
social marketing formative research and intervention, uncovering both conscious and
automatic influences on eating behaviour, and tested the efficacy of social marketing
strategies that incorporated both appeals to conscious motivation and environmental
changes to trigger automatic behaviour. Thus, this research presents an important first
step toward the integration of automatic behavioural triggers in social marketing
interventions and highlights several avenues for future research to further confirm the
efficacy of this approach.
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Appendix 4: Interview discussion guide
INTRODUCTION
Today we will be talking about food and eating generally, and about eating in the mess. There is a
lot of talk right now in Australia about obesity. I am especially interested in ADF personnel and
how the ADF may be able to assist people to maintain a healthy body weight, which will also
help them stay healthy and performing well throughout their career.
We would like your help, because you are out there living it, and you will be able to give us a
much better understanding of what helps, and what does not help, ADF personnel to eat well.
I’m not here to present a particular point of view or to convince you to think one way or another
about something. The goal here is to get your thoughts and your opinions. So there are no right
or wrong answers, just thoughts and opinions.
CONFIDENTIALITY AND ANONYMITY
Note that I will be taping the discussion. Then I will transcribe the tapes to get a written record, and
will delete all references to any person or place on the written record. Then I will destroy the tapes.
In this way I will have a record of all your ideas, but there will be no way to identify any of you.
INTERVIEW PROCESS
The interview is meant to be a fairly relaxed process; it really is an extended chat or discussion. I
have a list of topics or questions that I will refer back to from time to time, but we can also divert
onto other topics as they come up.
There will be times when I sound pretty repetitive – for example I might ask why a lot; but please be
patient with me, that is just part of the research process, helping me to make sure I understand your
thoughts and opinions correctly.
To warm up:
 Name a favourite food, and 3 things about it that you love.
 Name a disliked food, and 3 things about it that you hate.
1. How would you describe your eating habits?
PROBES:
Think about how you choose your foods
Think about what types of foods you regularly choose
2. What are some of the factors that contribute to the way you eat?
PROBES:
What role do significant partners play?
What about your upbringing?
What about stress?
What about your ADF colleagues?
What about friends?
What about doctors?
Are we missing any other factors?
3. What does “healthy” eating mean to you?
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4. How do you make “healthy” eating part of your daily life?
5. Are there benefits you receive from consuming a healthy diet?
PROBE:
What are some of these benefits?
And why is that important to you?
6. Are there benefits that you receive from consuming fast foods?
PROBE:
What are some of these benefits?
And why is that important to you?
7. Have you come across situations where it has been difficult to eat a healthy diet?
PROBE:
What made it difficult?
8. What are some of the most important factors that help you to eat a healthy diet?
9. What are some key moments when you are…
a) most susceptible to fast food?
b) most receptive to eating healthy foods?
10. How does eating at the mess fit into your daily life/weekly life?
11. How does eating at the mess fit into a healthy eating plan?
12. Name 3 foods that you often choose
[at the mess/for lunch].
a) What is it about [food] that makes you choose it?
b) Why is that important?
c) What does that give you?
13. Name 3 foods that you would never choose (or rarely choose) [at the mess/for lunch].
a) What is it about [food] that makes you reject it?
b) Why is that important?
c) What does that give you?
14. Among ADF personnel, how do you think we can promote healthy eating?
15. What do you think would work?
16. Where do you think ideas/programs should be based?
17. What do you think it would take to get people on board?
18. What do you think would turn people off the idea/program?
THANK YOU SO MUCH FOR YOUR HELP.
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