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Abstract: Young adults are a key target age group for lifestyle behaviour change as adoption of health-
ier behaviours has the potential to impact long term health. This paper arises from a multi-disciplinary
research project, Communicating Health, which aims to bridge the gap between nutritionists, media,
and social marketing professionals to produce the tools that may be used to improve engagement
with young adults and reduce the prevalence of obesity. The aim of this paper is to provide nuanced
details of the psycho-behavioral characteristics of each of these Living and Eating for Health Seg-
ments (LEHS). The design and validation of the LEHS employed a four-stage mixed methods design
underpinned by the Integrated Model of Behaviour Change and incorporating sequential formative,
qualitative, and quantitative phases. This paper defines the psycho-behavioural characteristics of six
distinct market segments: Lifestyle Mavens, Aspirational Healthy Eaters, Balanced-all Rounders, the
Health Conscious, those Contemplating Another Day, and the Blissfully Unconcerned. These psycho-
behavioural characteristics are important to understand to help build our capability in designing
campaigns that are specifically and purposefully targeting these different market segments of young
adults. Social marketing practices can enhance the utility of nutrition and health messages to young
adults in order to engage them in adopting positive lifestyle change. Tailoring health promotions to
the perceived needs of sub-groups or segments of young adults should lead to increased engagement
and uptake of messages and cost-efficient use of health promotion budgets.

Keywords: segmentation theory; young adults; health promotion; social marketing

1. Introduction

Overweight and obesity are increasing in young adults (YAs) and in 2014, 39% of
young Australian adults are above a healthy weight [1]. This weight trajectory is under-
pinned by modifiable health behaviours such as poor diet and lack of physical activity [2,3].
The health risks associated with excessive fat accumulation are significant including in-
creased risk for chronic disease [4–7], and place burden on the healthcare system [8–11].
A low awareness of obesity risk factors, a lack of effective prevention interventions and
poor usage of the health system combine to make this age group challenging to engage
in health promoting behaviours [12]. For many young adults, short-term tangible, often
gender-specific benefits such as appearance and improvements in physical activity, were
more relatable than long-term health benefits [13].
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To develop effective diet and health promotion campaigns for young adults, it is
important to understand the various barriers and enablers for adopting different food
practices, including lifestyles, attitudes, and other psycho-behavioural characteristics that
shape behaviour. This information can then be used to design campaigns and behaviour
change initiatives tailored to YAs perceived needs and targeted to enhance engagement [3].
Currently, dominant health promotion practice often overlooks the need to tailor initiatives
and often implements approaches that target general populations utilising a one-size-fits-
all approach [14–16]. This one-size-fits-all approach limits campaign effectiveness, and
often leaves large numbers of the audience dissatisfied, uninterested, unmotivated, and
unchallenged by messages, or underexposed to messages due to poor media choices [17].

Market segmentation is an analytical approach commonly used within social mar-
keting to determine sub-groups that exist within a larger group and provides a deep
understanding of different types of consumers. Social marketing employs commercial
marketing strategies and techniques to foster positive behaviour change in individuals to
improve the health, wellbeing, and welfare of people and society. Social marketing research
has identified that consumers often respond better to health initiatives and campaigns
when messages and media are appropriately shaped and targeted to them based on their
segment differences and characteristics [18,19]. However, despite the reported benefits
of market segmentation, segmentation methods are underrepresented in many health
promotion programs. Our recent systematic scoping review identified 30 studies across
27 papers in food and nutrition that used post-hoc segmentation, which does not allow for
effective targeting as there is no prior understanding of the behaviour that need to change
within each segment [20]. For example, of 93 interventions assessed in a recent review, a
total of only 15 (16%) reported applying segmentation in social marketing programs [18].

This paper arises from a multi-disciplinary research project, Communicating Health,
which aims to bridge the gap between nutritionists, media, and social marketing profession-
als to produce the tools that may be used to improve engagement with young adults and
reduce the prevalence of obesity. The full method of this program is described in the study
protocol [21]. The aim of this paper is to provide nuanced details of the psycho-behavioural
characteristics of each of these Living and Eating for Health Segments (LEHS). A deeper
understanding of psycho-behavioural characteristics of specific segments will enhance the
development of behaviour change campaigns and intervention design.

1.1. Market Segmentation

Theoretically, application of the segmentation process is related to the optimisation
of limited resources so that those implementing campaigns and programs are more ef-
fective [22]. Segmentation is underpinned by the assumption that individuals that form
a segment are likely to respond to a set of marketing activities (e.g., a campaign with
a particular message) in a similar way, but in a way that is dissimilar to how those in
other segments might respond [23]. Segmentation is driven by concerns that the limited
resources available for social marketing and public health campaigns are used efficiently. It
is also driven by ethical concerns related to whether people are willing to be influenced
and ensuring campaigns or other programs are acceptable and meaningful to the groups
they are targeted at [23].

1.2. Theoretical Framework

The Integrative Model of Behaviour Change (IMBC) suggests that a behaviour is
more likely to occur if; (i) there is strong intention to perform the behaviour, (ii) the
individual has the necessary skills and abilities to perform the behaviour, and (iii) there
are no environmental constraints to completing the behaviour [24]. The IMBC model
implies that different types of interventions are required dependent on which of these key
components of the model are met. For example, different interventions will be required
for an individual with strong intention to perform a behaviour, compared to an individual
with minimal intention. In individuals with minimal intention, the model shows three
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key determinants of intention towards performing a behaviour: attitude, perceived norms,
and self-efficacy. These three key determinants are underpinned by behavioural beliefs,
normative beliefs, and efficacy beliefs. In the Communicating Health project, the behaviour
of interest is healthy eating and an adapted version of the IMBC model was developed (see
Figure 1).
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2. Materials and Methods

Ethical approval for the study has been provided by Monash University Human
Research Ethics Committee (approval number 17629) and informed consent obtained by
all respondents. A full description of the methods for establishing and validation of the
LEHS segments have been described previously [14].

2.1. LEHS Development

In brief, the design and validation of six psycho-behavioural LEHS employed a four-
stage mixed methods design [25] underpinned by the Integrated Model of Behaviour
Change [24] and incorporating sequential formative, qualitative, and quantitative phases
(see Figure 1).

2.1.1. Literature Reviews

Three literature reviews were conducted to provide the context of the food and
health environment online for young adults, this included two mixed methods systematic
literature reviews investigating social media use for nutrition [26], and the impact of social
media on body image and nutrition [27], and a scoping review into Indigenous Australians
perspectives of the impact of social media on health [28].

2.1.2. Qualitative Research

The literature reviews were followed by in-depth qualitative research. Data were
collected from 195 respondents who completed online conversations including 20 forums,
2 challenges, 3 short polls, and ongoing journal entries to gather information about their
health and well-being, especially in relation to food and the role of social media in shaping
decisions about food and eating [14]. Preliminary profiles were developed using a multi-
stage process with the multi-disciplinary research team and the marketing agency involved
in collecting the data [14].
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2.1.3. Quantitative Survey

Following the formation and qualitative evaluation of the LEHS profiles, the posited
segments were then subject to quantitative assessment and definition using an online
survey methodology. Participants were recruited by Qualtrics® in December 2018. Partici-
pant eligibility criteria included being between the ages of 18 and 24 years and currently
residing in Australia. Quotas were set to achieve an Australian nationally representa-
tive sample for gender (48% female, 47% Male and 5% other) and location metro (67.3%)
and regional/remote (32.7%) based on the 2016 Australian Census. Quality checks were
performed on responses to screen out participants with low quality responses that were
considered to not have been completed with the participants full attention. This was based
on a number of factors such as an infeasibly short timeframe to have read the questions,
straight lining for matrix questions, and consistency in reverse coded questions, e.g., if
someone responds affirmatively to “I am eating healthily”, it is unlikely that they are not
affirmative for “I am satisfied with health level in my diet”. Responses from this online
survey were further used to validate the LEHS from both a methodological and an ontolog-
ical perspective. Construct and nomological validity were conducted to ensure that the
operationalization of the LEHS worked as a measure and to determine interrelationships
with other related constructs [29].

The survey consisted of 46 closed-ended questions along with self-reported height
and weight [30] (https://doi.org/10.26180/5dba10f4ec6e5) (accessed on 16 August 2021).

Questions included demographics, causes of obesity (adapted from Allison et al. [31]
and Ata et al. [32], quality of life, nutrition knowledge (adapted from Mitchison et al. [33]
and Flynn et al. [34]) body image satisfaction (adapted from Mitchison et al. [33]), food
and food preparation skills (adapted from McGowan et al. [35]), meal skipping (adapted
from Kutsuma et al. [36]) and normative beliefs, motivations (adapted from Fishbein and
Ajzen [37]), and attitudes towards food and eating (adapted from Naughton et al. [38]).
Participants were classified into one of the LEHS [14] by selecting which of the following
written descriptions they most identified with:

• Lifestyle Mavens: I am passionate about healthy eating and health plays a big part
in my life. I use social media to follow active lifestyle personalities or get new
recipes/exercise ideas. I may even buy superfoods or follow a particular type of
diet. I like to think I am super healthy.

• Health Conscious: I am health-conscious and being healthy and eating healthy is
important to me. Although health means different things to different people, I make
conscious lifestyle decisions about eating based on what I believe healthy means. I
look for new recipes and healthy eating information on social media.

• Aspirational Healthy Eaters: I aspire to be healthy (but struggle sometimes). Healthy
eating is hard work! I have tried to improve my diet, but always find things that make
it difficult to stick with the changes. Sometimes I notice recipe ideas or healthy eating
hacks, and if it seems easy enough, I will give it a go.

• Balanced All Rounders: I try and live a balanced lifestyle, and I think that all foods
are okay in moderation. I should not have to feel guilty about eating a piece of cake
now and again. I get all sorts of inspiration from social media like finding out about
new restaurants, fun recipes, and sometimes healthy eating tips.

• Contemplating Another Day: I am contemplating healthy eating but it is not a priority
for me right now. I know the basics about what it means to be healthy, but it does not
seem relevant to me right now. I have taken a few steps to be healthier, but I am not
motivated to make it a high priority because I have too many other things going on in
my life.

• Blissfully Unconcerned: I am not bothered about healthy eating. I do not really see the
point and I do not think about it. I do not really notice healthy eating tips or recipes
and I do not care what I eat.

This questionnaire also collected data on respondent’s methods for communication
and social media use, which will be reported elsewhere.

https://doi.org/10.26180/5dba10f4ec6e5
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2.2. Statisticial Analysis

Individual questions were grouped together by similar characteristics for analyses (see
Supplementary Table S1). Statistical analyses were conducted using IBM SPSS statistics®

version 25 (Armonk, NY, USA). Differences between psychographic and other lifestyle and
behavioural variables assessed in the survey were evaluated using One-way ANOVA with
post-hoc testing. Significance was set at p < 0.05 except where a Bonferroni correction was
applied to pairwise comparisons.

3. Results

A total of 2019 young adults aged 18 to 24 years old residing in Australia completed
the online survey in December 2018. Table 1 describes the characteristics of the respondents
by LEHS.

3.1. Behavioural Beliefs

As the focus of this inquiry was related to obesity prevention, some specific questions
related to what the young adults believed were the main causes of obesity. These are re-
ported in Table 2. This demonstrated that the Balanced All-Rounders and Health Conscious
were more likely to believe obesity was caused by energy imbalance than the Blissfully
Unconcerned (p < 0.001). The Balanced All-Rounders, Aspirational Healthy Eaters, and
Contemplating Another Day were more likely to believe obesity was caused by medical
conditions than the Lifestyle Mavens and Blissfully Unconcerned (p < 0.001). The Lifestyle
Mavens and Health Conscious were more likely to believe obesity is caused by lack of
willpower than Contemplating Another Day (p < 0.001). When the causes of obesity were
split by self-reported body mass index (BMI) there were significant differences between
those who were overweight/obese compared to those of a healthy weight on all three
stated causes of obesity. Respondents in the healthy weight group (BMI 18.5–24.9 kg/m2)
were more likely to believe that obesity is caused by energy imbalance (p < 0.001) and
obesity being a medically orientated condition (p = 0.029). Whereas those classified as
overweight or obese (BMI > 25 kg/m2) were more likely to believe that the cause of obesity
is lack of willpower (p = 0.013).

3.2. Skills in Relation to Food and Food Preparation

In Table 3, the range of skills in relation to food are shown for the LEHS. Lifestyle
Mavens and Health Conscious individuals reported having better skills to plan meals ahead,
use recipes, and meal-prep than other groups and the Lifestyle Mavens were the most
positive about their own cooking skills which were significantly higher than the Blissfully
Unconcerned and Contemplating Another Day segments (p < 0.05). Lifestyle Mavens and
the Health Conscious segments reported being very particular about the healthiness of the
food they chose to eat, and significantly different compared to Contemplating Another Day
and Blissfully Unconcerned, who reported not being very particular about the healthiness
of the food they eat (p < 0.05).

Lifestyle Mavens, the Health Conscious, and the Balanced All-Rounders also reported
that they had better skills to plan grocery shopping, including using a list and shopping
for specific meals, compared to Aspirational Healthy Eaters, Contemplating Another Day,
and the Blissfully Unconcerned (p < 0.05). This pattern remained for perceived skills
in budgeting, grocery shopping, including comparing prices and buying food in season
compared to Aspirational Healthy Eaters, Contemplating Another Day, and the Blissfully
Unconcerned (p < 0.05). These groups (the Contemplating Another Day and Blissfully
Unconcerned) reported poorer skills in label reading and comprehension, compared to
all other LEHS (p < 0.05). Lifestyle Mavens, the Health Conscious and the Balanced All-
Rounders also thought they had high skills in resourceful cooking, including being able
to prepare and cook meals with limited ingredients and time, use leftovers, and batch
cook, compared to Aspirational Healthy Eaters, those Contemplating Another Day, and
the Blissfully Unconcerned (p < 0.05).
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Table 1. Characteristics, demographics, and self-reported weight of Living and Eating Health Segments (LEHS) (n = 2019).

Characteristic Category
Lifestyle
Mavens

n = 311 (15.4%)

Health
Conscious

n = 425 (21.1%)

Aspirational Healthy
Eaters

n = 556 (27.5%)

Balanced
All-Rounders
n = 432 (21.4%)

Contemplating Another
Day

n = 226 (11.2%)

Blissfully
Unconcerned
n = 69 (3.4%)

Age (years) 21 (2) 21 (2) 21 (2) 21 (2) 21 (2) 21 (2)

Ethnicity

Oceanian 207 (66.6%) 290 (68.2%) 433 (77.9%) 322 (74.5%) 170 (75.2%) 48 (69.6%)

Aboriginal or Torres Strait
Islander 11 (3.5%) 15 (3.5%) 17 (3.1%) 13 (3.0%) 11 (4.9%) 6 (8.7%)

North-West European 19 (6.1%) 27 (6.4%) 42 (7.6%) 42 (9.7%) 9 (4.0%) 2 (2.9%)

Southern and Eastern
European 15 (4.8%) 22 (5.2%) 16 (2.9%) 22 (5.1%) 10 (4.4%) 1 (1.4%)

North African and Middle Eastern 12 (3.9%) 14 (3.3%) 6 (1.1%) 10 (2.3%) 5 (2.2%) 0

South-East Asian 7 (2.3%) 23 (5.4%) 27 (4.9%) 37 (8.6%) 14 (6.2%) 3 (4.3%)

North-East Asian 24 (7.7%) 43 (10.1%) 25 (4.5%) 30 (6.9%) 9 (4.0%) 4 (5.8%)

Southern and Central Asian 28 (9%) 21 (4.9%) 35 (6.3%) 23 (5.3%) 15 (6.6%) 3 (4.3%)

Peoples of the Americas 13 (4.2%) 9 (2.1%) 11 (2%) 8 (1.9%) 4 (1.8%) 1 (1.4%)

Sub-Saharan African 8 (3.2%) 6 (1.9%) 1 (0.2%) 4 (0.9%) 3 (1.3%) 0

Ethnicity Not Provided 10 (3.2%) 3 (0.7%) 10 (1.8%) 6 (1.4%) 3 (1.3%) 6 (8.7%)

Education Level

Never attended school 0 3 (0.7%) a 1 (0.2%) a 0 0 0

Year 8 or below 2 (0.6%) a 2 (0.5%) a 5 (0.9%) a 3 (0.7%) a 4 (1.8%) a 1 (1.4%) a

Year 9 or equivalent 3 (1.0%) a,b 1 (0.2%) a 0 2 (0.5%) a 1 (0.4%) a,b 3b (4.3%)

Year 10 or equivalent 8 (2.6%) a,b 12 (2.8%) a,b 13 (2.3%) a 19 (4.4%) a,b,c 16 (7.1%) b,c 9c (13.0%)

Year 11 or equivalent 10 (3.2%) a 17 (4.0%) a 26 (4.7%) a 23 (5.3%) a 15 (6.6%) a 6 (8.7%) a

Year 12 or equivalent 92 (11.3%) a 164 (38.6%) a,b 255 (45.9%) b 191 (44.2%) b,c 93 (41.2%) a,b 22 (31.9%) a,b

Certificate
(non-high school) 6 (1.9%) a,b 5 (1.2%) a,b 7 (1.3%) a,b 4 (0.9%) a 2 (0.9%) a,b 4 (5.8%) b

Certificate I/II
(non-high school) 6 (1.9%) a,b 8 (1.9%) a 26 (4.7%) a,b 17 (3.9%) a,b 9 (4.0%) a,b 6 (8.7%) b

Certificate III/IV
(non-high school) 29 (9.3%) a 40 (9.4%) a 48 (8.6%) a 49 (11.3%) a 27 (11.9%) a 1 (1.4%) a

Advanced diploma/diploma 19 (6.1%) a 34 (8.0%) a 41 (7.4%) a 23 (5.3%) a 23 (10.2%) a 3 (4.3%) a

Bachelor’s degree 75 (18.4%) a 109 (26.7%) a 107 (19.2%) a,b 78 (18.1%) a,b 29 (12.8%) b 10 (14.5%) a,b

Graduate diploma/
graduate certificate 18 (5.8%) a 12 (2.8%) a 13 (2.3%) a 8 (1.9%) a 5 (2.2%) a 2 (2.9%) a

Postgraduate degree 37 (11.9%) a 13 (3.1%) b 11b (2.0%) b 10 (2.3%) b 2 (0.9%) b 2 (2.9%) a,b

Prefer not to say 6 (1.9%) a 5 (1.2%) a 3 (0.5%) a 5 (1.2%) a 0 0
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Table 1. Cont.

Characteristic Category
Lifestyle
Mavens

n = 311 (15.4%)

Health
Conscious

n = 425 (21.1%)

Aspirational Healthy
Eaters

n = 556 (27.5%)

Balanced
All-Rounders
n = 432 (21.4%)

Contemplating Another
Day

n = 226 (11.2%)

Blissfully
Unconcerned
n = 69 (3.4%)

Weekly
Income (AUD$)

No income 24 (7.7%) a 57 (13.4%) a,b 59 (10.6%) a,c 40 (18.1%) b,c 40 (17.7%) b,c 11 (15.9%) a,b

$1–$399 89 (28.6%) a 114 (26.8%) a 176 (31.7%) a 71 (30.3%) a 71 (31.4%) a 30 (43.5%) a

$400–$649 39 (12.5%) a 66 (15.5%) a 96 (17.3%) a 28 (13.9%) a 28 (12.4%) a 7 (10.1%) a

$650–$999 54 (17.4%) a 59 (13.9%) a 90 (16.2%) a 34 (15.7%) a 34 (15.0%) a 6 (8.7%) a

$1000–$1499 46 (14.8%) a 63 (14.8%) a 46 (8.3%) b 23 (10.0%) a,b 23 (10.2%) a,b 7 (10.1%) a,b

$1500–over $3000 47 (15.1%) a 45 (10.6%) a,b 47 (8.5%) b,c 14 (4.4%) b,c,d 14 (6.2%) b,c,d 3 (4.3%) a,b,c

Prefer not to say 12 (9.3%) a 21 (4.9%) a 42 (7.6%) a 16 (7.6%) a 16 (7.1%) a 5 (7.2%) a

Living
Arrangements

One family household with only family
members present 142 (45.7%) 192 (21.2%) 252 (45.3%) 192 (44.4%) 97 (42.9%) 29 (42.0%)

Two family household with only family
members present 16 (5.1%) 24 (5.6%) 30 (5.4%) 23 (5.3%) 11 (4.9%) 2 (2.9%)

Three or more family
household with only family members present 21 (6.6%) 54 (12.7%) 65 (11.7%) 51 (11.8%) 28 (12.4%) 4 (5.8%)

One family household with non-family
members present 6 (1.9%) 18 (4.2%) 20 (3.6%) 20 (4.8%) 8 (3.5%) 1 (1.4%)

Two family household with non-family
members present 9 (2.9%) 5 (1.2%) 19 (3.4%) 10 (2.3%) 7 (3.1%) 0

Three or more family
household with non-family members present 18 (5.8%) 17 (4.0%) 21 (3.8%) 14 (3.2%) 6 (2.7%) 3 (4.3%)

Lone person household 38 (12.2%) 44 (10.4%) 39 (7.0%) 40 (9.3%) 25 (11.1%) 13 (18.8%)

Group household 36 (11.6%) 50 (11.8%) 75 (13.5%) 62 (14.4%) 31 (13.7%) 10 (14.5%)

Prefer not to say 25 (8.0%) 21 (4.9%) 35 (6.3%) 20 (4.6%) 13 (5.8%) 7 (10.0%)

Studying
Status

Studying full-time 111 (35.7%) 151 (35.5%) 191 (34.4%) 170 (39.4%) 95 (42%) 13 (18.8%)

Studying part-time 60 (19.3%) 86 (20.2%) 106 (19.1%) 68 (15.7%) 36 (15.9%) 13 (18.8%)

Not studying 122 (39.2%) 173 (21.1%) 233 (41.9%) 174 (40.3%) 82 (36.3%) 36 (52.2%)

Prefer not to say 11 (3.5%) 8 (1.9%) 11 (2.0%) 9 (2.1%) 8 (3.5%) 6 (8.7%)

Working
Status

Working full-time 144 (46.3%) 141 (33.2%) 140 (25.2%) 95 (22.0%) 39 (17.3%) 13 (18.8%)

Working part-time 75 (24.1%) 111 (26.1%) 155 (27.9%) 97 (22.5%) 53 (23.5%) 13 (18.8%)

Working casually 33 (10.6%) 64 (15.1%) 102 (18.3%) 92 (21.3%) 39 (17.3%) 12 (17.4%)

Not working 50 (16.1%) 101 (23.8%) 146 (26.3%) 138 (31.9%) 90 (39.8%) 26 (37.7%)

Prefer not to say 8 (2.6%) 5 (1.2%) 12 (2.2%) 8 (1.9%) 4 (1.8%) 5 (7.2%)

Body Mass
Index (kg/m2) 24.58 a,d,e (5.93) 23.40 (4.86) a 26.04 (6.66) c 23.73 (4.94) a,b 25.39 (6.32) c,d 26.27 (7.34) b,c,e
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Table 1. Cont.

Characteristic Category
Lifestyle
Mavens

n = 311 (15.4%)

Health
Conscious

n = 425 (21.1%)

Aspirational Healthy
Eaters

n = 556 (27.5%)

Balanced
All-Rounders
n = 432 (21.4%)

Contemplating Another
Day

n = 226 (11.2%)

Blissfully
Unconcerned
n = 69 (3.4%)

BMI
Categories

Underweight (BMI < 18.5) 28 (9.0%) 42 (9.9%) 37 (6.7%) 41 (9.5%) 16 (7.1%) 9 (13.0%)

Healthy weight (BMI 18.5–24.9) 171 (55.0%) 275 (64.7%) 260 (46.8%) 254 (58.8%) 111 (49.1%) 30 (43.5%)

Overweight (BMI 25.0–29.9) 72 (23.2%) 76 (17.9%) 145 (26.1%) 87 (20.1%) 53 (23.5%) 13 (18.8%)

Obese (BMI >30.0) 40 (12.9%) 32 (7.5%) 114 (20.5%) 50 (11.6%) 46 (20.4%) 17 (24.6%)

Values in the same row and sub-table not sharing the same subscript are significantly different at p < 0.05 in the two-sided test of equality for column means. Cells with no subscript are not included in the test.
Tests assume equal variances. Tests are adjusted for all pairwise comparisons within a row of each innermost sub-table using the Bonferroni correction.

Table 2. Perceived causes of obesity by Living and Eating Health Segments (LEHS) (n = 2019).

Characteristic Maximum Score
Lifestyle
Mavens

n = 311 (15.4%)

Health
Conscious

n = 425 (21.1%)

Aspirational
Healthy Eaters
n = 556 (27.5%)

Balanced
All-Rounders
n = 432 (21.4%)

Contemplating
Another Day

n = 226 (11.2%)

Blissfully
Unconcerned
n = 69 (3.4%)

Cause of obesity—Energy imbalance 10 7.0 (2.06) a,c 7.3 (1.87) a,b 7.2 (1.84) a,b,d 7.5 (1.86) b 7.2 (1.87) a,b,d 6.4 (2.12) c,d

Cause of obesity—Medical 10 7.4 (1.84) a,b 7.8 (3.06) a,c 7.9 (1.49) c,d 8.2 (1.51) d 7.9 (1.59) c,d 6.9 (2.09) b

Cause of obesity—Willpower 5 2.8 (1.18) a 3.1 (1.12) a,b 3.3 (3.25) b,d 3.3 (1.06) b,c,d 3.4 (1.05) d 3.2 (1.16) a,b,d

Values in the same row and sub-table not sharing the same subscript are significantly different at p < 0.05 in the two-sided test of equality for column means.

Table 3. Skills in relation to food and food preparation of Living and Eating Health Segments (LEHS) (n = 2019).

Characteristic Maximum Score
Lifestyle
Mavens

n = 311 (15.4%)

Health
Conscious

n = 425 (21.1%)

Aspirational Healthy
Eaters

n = 556 (27.5%)

Balanced
All-Rounders
n = 432 (21.4%)

Contemplating
Another Day

n = 226 (11.2%)

Blissfully
Unconcerned
n = 69 (3.4%)

Self-perception of cooking 35 23.5 (5.1) a 23.6 (5.73) a 22.3 (5.98) b,d 22.7 (6.17) a,b 20.4 (6.30) c 19.9 (6.37) c,d

Choosing healthy foods 5 4 (1) a 4 (1) a 3 (1) b 3 (1) b 2 (1) c 2 (1) c

Meal planning and prepping food 15 10.4 (2.48) a,c 10.6 (2.25) a 9.7 (2.41) b,e 10.0 (2.64) b,c 8.7 (2.12) d 8.8 (2.53) d,e

Shopping 15 10.4 (2.55) a 10.7 (2.66) a 9.8 (2.81) b 10.4 (3.06) a 9.5 (2.82) b 9.0 (2.53) c

Budgeting 20 14.0 (3.12) a 14.1 (3.13) a 13.0 (3.64) b 13.8 (3.86) a 12.4 (3.86) b,c 11.2 (3.59) c

Label comprehension and use 20 14.2 (3.08) a 14.9 (3.19) a 13.5 (3.17) b 14.2 (3.39) a 12.5 (3.30) c 11.38 (2.93) c

Resourcefulness 25 17.7 (3.67) a 18.1 (3.81) a 16.6 (4.09) b 17.7 (4.02) a 15.6 (4.30) b,c 14.3 (4.0) c

Values in the same row and sub-table not sharing the same subscript are significantly different at p < 0.05 in the two-sided test of equality for column means. Cells with no subscript are not included in the test.
Tests assume equal variances. Tests are adjusted for all pairwise comparisons within a row of each innermost sub-table using the Bonferroni correction.
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3.3. Normative Beliefs and Motivation to Comply

Aspirational Healthy Eaters, those Contemplating Another Day, and the Blissfully
Unconcerned were more likely to report that family, friends, and health professionals had
expectations of them to eat healthier. These segments, however, were also less likely to
follow advice from family, friends, and health professionals. Aspirational Healthy Eaters,
those Contemplating Another Day, and the Blissfully Unconcerned also reported poorer
satisfaction with their own eating habits compared to the Lifestyle Mavens, the Health
Conscious, and the Balanced All-Rounders (p < 0.05). Perhaps not surprisingly the Blissfully
Unconcerned group reported the least positive attitudes towards healthy eating. All of the
LEHS reported some level of concern about the difficulty of following a healthy diet and
all had similar levels of self-efficacy to do so. Nutritional knowledge was the highest in the
Health Conscious and the Balanced All-Rounders (p < 0.05). Lifestyle Mavens reported the
highest nutrition Mavenism, including being considered the nutrition “expert” in healthy
eating, and people were seeking them out for information and advice (p < 0.05). The
Blissfully Unconcerned individuals had the lowest intention to improve their diet (p < 0.05)
and were also most likely to skip breakfast on weekends and on weekdays. Self-efficacy is
an important construct of the IMBC model, Blissfully Unconcerned individuals reported
lowest the levels of self-efficacy for problem solving and resilience compared to Balanced
All-Rounders who reported the highest self-efficacy (p < 0.05) (See Table 4).

3.4. Environmental Constraints

The environment is also a recognized as influential in being able to choose a healthy
diet. One aspect that young adults have concerns about is money, with 41.8% of respondents
being in casual or part time employment, and 27.3% being unemployed. Self-reported
weekly income is reported in Table 1, with 11.5% of respondents reporting having no
income, with the highest percentage reported by Balanced All-Rounders (18.1%). Having
insufficient money for food had been experienced by 35–53% of each segment with the
Blissfully Unconcerned reporting this in over half of the group (53%). In terms of food
security being a current worry, the Blissfully Unconcerned individuals reported the highest
level of concern and Balanced All-Rounders reported the lowest level of concern (p < 0.05).

Table 4. Normative beliefs and motivation towards food and eating in the Living and Eating Health Segments (LEHS)
(n = 2019).

Characteristic Maximum
Score

Lifestyle
Mavens

n = 311 (15.4%)

Health
Conscious

n = 425 (21.1%)

Aspirational
Healthy Eaters
n = 556 (27.5%)

Balanced
All-Rounders
n = 432 (21.4%)

Contemplating
Another Day

n = 226 (11.2%)

Blissfully
Unconcerned
n = 69 (3.4%)

Subjective norms
to healthy eating 15 8.4 (3.19) a,d 7.6 (3.04) b 9.1 (2.81) c 7.8 (3.02) a,b 9.2 (2.70) c 9.5 (3.07) c,d

Motivation to
comply 15 10.3 (2.61) a 10.3 (2.51) a 9.7 (2.42) b 9.7 (2.73) b 8.9 (2.47) d 8.3 (2.54) d

Current
satisfaction with
healthy eating

15 10.2 (2.58) a 10.2 (2.37) a 7.5 (2.38) b 9.1 (2.66) c 7.4 (2.52) b 7.7 (2.34) b

Positive attitudes
towards healthy

eating
10 7.3 (2.14) a 8.1 (1.82) b,c 7.9 (1.60) b 8.3 (1.57) c 7.5 (1.61) a 6.5 (1.91) d

Heathy eating
is difficult 5 3.0 (1.22) a,d 3.3 (1.14) b 2.6 (1.01) c 3.1 (1.15) a,b 2.6 (1.09) c 2.6 (1.09) c,d

Self-efficacy 15 11.3 (2.64) a,c 11.7 (2.40) a,b 11.4 (2.35) a 12.1 (2.40) b 11.4 (2.44) a 10.3 (2.57) c

Perceived
nutrition knowl-
edge/expertise

20 13.5 (3.52) a 14.5 (3.18) b 13.5 (3.32) a 14.5 (3.24) b 13.1 (3.52) a,c

Nutrition
knowledge
Mavenism

10 6.9 (1.71) a 6.2 (1.76) b 5.0 (2.02) c 5.0 (2.07) c 4.1 (1.92) d 4.4 (1.89) c,d

Intention towards
healthy eating 15 10.5 (2.6) a 10.6 (2.89) a 11.1 (2.59) b 10.1 (3.14) a 9.1(3.02) c 7.7(3.05) d
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Table 4. Cont.

Characteristic Maximum
Score

Lifestyle
Mavens

n = 311 (15.4%)

Health
Conscious

n = 425 (21.1%)

Aspirational
Healthy Eaters
n = 556 (27.5%)

Balanced
All-Rounders
n = 432 (21.4%)

Contemplating
Another Day

n = 226 (11.2%)

Blissfully
Unconcerned
n = 69 (3.4%)

Unhealthy eating
habits (skipping
breakfast during

week)

5 2.8 (1.28) a 2.9 (1.43) a 3.2 (1.49) b,c 3.0 (1.63) a,b 3.4 (1.48) c 3.5 (1.30) b,c

Unhealthy eating
habits (dinner

before bed
during week)

5 3.0 (1.2) a 2.9 (1.23) a 2.9 (1.35) a 2.8 (1.45) a 3.0 (1.38) a 3.2 (1.19) a

Unhealthy eating
habits (skipping
breakfast during

weekend)

5 2.9 (1.25) a,b 2.8 (1.42) a 3.2 (1.50) b,d 2.9 (1.64) a,b 3.3 (1.50) b,c,d 3.6 (1.25) d

Unhealthy eating
habits (dinner

before bed
during weekend)

5 3.2 (1.20) a 2.8 (1.27) b,c 2.9 (1.40) b 2.6 (1.46) c 2.8 (1.39) b,c 3.1 (1.17) a,b,c

Values in the same row and sub-table not sharing the same subscript are significantly different at p < 0.05 in the two-sided test of equality
for column means. Cells with no subscript are not included in the test. Tests assume equal variances. Tests are adjusted for all pairwise
comparisons within a row of each innermost sub-table using the Bonferroni correction.

4. Discussion

In this article, we have provided further nuanced information on the psychographic
and behavioural characteristics of previously established LEHS: Lifestyle Mavens, Health
Conscious, Aspirational Healthy Eaters, Balanced All-Rounders, Contemplating Another
Day, and Blissfully Unconcerned [14]. This information will enable a campaign design
targeted towards young adults to be tailored to these very different segments, and therefore
enhance the potential for campaign effectiveness.

To establish the LEHS, the IMBC model was used. The IMBC model focuses on a
person’s intention to perform a certain behaviour, and takes into account the constraints,
barriers, and capabilities (e.g., skills, environmental influences) that might prevent certain
behaviours occurring. The IMBC model also recognizes the influence of factors such as
personality, values, past behaviours, media exposure, demographics, and culture. These fac-
tors can all influence an individual’s beliefs, attitudes, perceived ability to act, social norms,
and ultimately intentions and capacity to perform a certain behaviour. The individual
factors from this model were considered in describing each LEHS and are discussed below.

Lifestyle Mavens are more likely to believe obesity is caused by a lack of willpower.
They are more likely to choose healthy foods and try new foods. They perceive they have
better skills in meal planning and prepping, cooking, label reading, grocery shopping and
budgeting. They report being the most careful with their food choices and have the highest
satisfaction levels with their eating habits, yet they believe that other people think they
should eat healthier and are highly motivated to comply. True to their name, they display
the most nutrition Mavenism and are most likely to report being asked for nutrition advice.
The have higher perceived capability to comprehend and use food labels and be resourceful
in preparing and cooking meals. As such, identifying Lifestyle Mavens could provide
good role models or teachers to other groups as they motivate and therefore support others
capacity to be mavens and advocates for healthy eating. Further understanding of their
explicit nutrition knowledge would be needed in order to have certainty this segment
would propagate evidence-based information.

Health-Conscious individuals are more likely to believe obesity is caused by disruption
in energy imbalance plus individuals’ lack of willpower to resist unhealthy choices. They
are more likely to choose healthy foods and try new food and they perceive they have better
skills in meal planning and preparation, cooking, reading food labels, grocery shopping,
and budgeting. They report being the most careful with their food choices and have high
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satisfaction with their eating habits and display greater nutrition knowledge; although
they do not necessarily believe others think they should eat more healthily. They stated
high levels of intention to eat healthier and are highly motivated to comply with extant
norms surrounding healthy eating. This segment, along with Lifestyle Mavens, are highly
likely to engage with health promotion campaigns due to their high levels of intention and
motivations to eat healthily. An area of concern with these individuals is the potential for
orthorexia and body image issues stemming from perfectionistic tendencies, as there is
always room to eat healthier. A shift away from health promotion focused obesity and
weight could provide a healthier approach to food and nutrition for these individuals.
Supporting this segment in their current set of behaviours and helping them to accept that
they are ‘enough’ could be the focus of campaigns for this group [39].

Aspirational Healthy Eaters are more likely to believe obesity is caused by medical
conditions, and therefore out of individual and personal control. They are more likely
to try new foods and perceive they have poorer skills in meal planning and prepping,
cooking, label reading, grocery shopping and budgeting. They report satisfaction with
their eating habits and were more likely to report family, friends, and health professionals
with expectations of them to eat healthier. Interestingly, they were also less likely to follow
advice from family, friends, and health professionals, suggesting they are less likely to
be influenced by health messages. This could also be because current messages focus on
individual’s necessity to enact behavioural change when change may not be within their
capabilities [40]. They had higher perceived knowledge of nutrition and were likely to
perceive themselves as a source of nutrition information. The challenge in targeting the
Aspirational Eaters will be the potential resistance to health messaging and the perception
of the individuals already being a source of nutrition information. Campaigns to this
segment will need to build autonomy and self-determination and empower individuals in
seeking healthy alternatives and making healthier choices when they can. The influence of
poor food environments on health behaviours has been well documented [41,42], showing
that obesogenic environments will lead to poorer health behaviours and ultimately poorer
health outcomes. Addressing the food environment will be critical in supporting behaviour
change in these Aspirational Healthy Eaters, making the healthier choice the easier choice.
The medicalization and problematization of obesity [43] as a disease is likely to mitigate
against this group’s behaviours, in that it will support their contention that there is nothing
to be done about being overweight by an individual unless there is medical assistance.

Balanced All-Rounders are more likely to believe obesity is caused by energy imbal-
ance or medical conditions. They are likely to try new foods and are somewhat more likely
to have high self-perception of their cooking skills, meal planning, and budgeting. They
are also somewhat likely to choose healthy meals, and are somewhat satisfied with their
eating, but do not necessarily believe others think they should eat healthier. They have high
intention to eat healthier and are somewhat motivated to comply. Balanced All-Rounders
are more likely to have limited income but had the lowest level of concern regarding food
insecurity and the highest self-efficacy for problem solving and resilience. Balanced All-
Rounders, similar to Lifestyle Mavens, might provide a good role model or teacher to other
LEHS, particularly those with lower intentions to eat healthily and lower self-efficacy. Their
more balanced approach compared to Lifestyle Mavens, and higher self-efficacy could
help engage Contemplating Another Day and Blissfully Unconcerned individuals. Their
ability to be resilient and have high levels of self-efficacy in the face of low (no) income is
something that could be examined in future research, as this would be helpful for those
groups who have low levels of efficacy. Campaigns designed for this group could focus
on supporting or improving existing behavioural repertoires and helping them to provide
advice to others in the age cohort. Proselytizing by Mavens [44] might not be acceptable
because of the psychic distance between a Maven and the Contemplating Another Day or
Blissfully Unconcerned. However, some useful advice from an All-Rounder might make
the healthy choice appear a little less daunting or unachievable [39].
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Individuals defined by the segment of ‘Contemplating Another Day’ are more likely
to believe obesity is caused by a medical condition or lack of willpower. They are less likely
to try new foods and have lower self-perception of their cooking skills. They perceive
that they have poorer skills in meal planning, grocery shopping, and budgeting. They
have lower perceived capability to read and comprehend food labels and be resourceful
when cooking. They have poorer satisfaction with their eating habits and believe others
expect them to eat healthier, but their motivation to comply is lower. This group will
require specific messaging and campaign action to prompt them into taking action towards
healthier habits. They will also need assistance in understanding and accepting that they
have agency in making healthier choices [43]. Motivating the Contemplating Another
Day’s to engage in healthful behaviour will require social marketing campaigns, as well as
specific interventions designed to intercede and disrupt existing behavioural repertoires.
Campaigns that develop skills such as cooking, planning, and shopping are likely to be
effective as these may produce desirable outcomes that are not obesity related but may
lead to reductions in obesity over time. This segment may be encouraged to behave in
healthful ways regardless of their beliefs if the alternative behaviour (e.g., being a better
cook, saving money or time) is more desirable.

Blissfully Unconcerned individuals are likely to have the poorest skills in meal plan-
ning, grocery shopping, budgeting, cooking, and label reading. They are less likely to
choose healthy foods, and report family, friends and health professionals having expec-
tations of them to eat healthier but are less likely to follow their advice. They are most
likely to have no income and more likely to report concern about and have experienced
instances of food insecurity. They also report the lowest levels of self-efficacy for problem
solving and resilience. Health campaigns that wish to target Contemplating Another Day
or Blissfully Unconcerned individuals might need to focus on improving self-efficacy and
motivation rather than specific health concerns or behaviours and provide active support
to improve skills such as cooking and budgeting. Campaigns designed for this segment
must avoid blaming or shaming as these types of campaign are likely to lead to reactance
and avoidance, not active or rational problem solving [45].

Research has identified that consumers often respond better to health initiatives and
campaigns when messages and media are appropriately shaped and targeted to them
based on their segment differences and characteristics [18,19]. There is a need to adopt
more sophisticated strategies for market segmentation in health promotion and move
beyond using demographics or variables such as BMI as a primary grouping approach.
Utilising psychographic [46], as well as behavioural segmentation, which is the grouping of
people based on their behaviours such as buying or using products [15], offers far greater
opportunity to engage individuals in positive behaviour change and modification [20].
Groups or clusters of young adults who, whilst they may share demographic similarities,
may have significantly different lifestyles, attitudes, motivations for change and dietary
behaviours and respond to different messages and creative elements in different media.
Our research supports this, showing that targeting for example by gender or ethnicity only
may not increase engagement, as clearly all segments are visible within all demographics.
Our research demonstrates that each segment has its own unique psycho-behavioural
characteristics. These characteristics will lead to entirely different responses to campaign
elements. A campaign designed for a Maven will alienate the Contemplating Another Day
and the Blissfully Unconcerned. A campaigned designed for the Blissfully Unconcerned
may disaffect the other segments because they are already behaving in a healthful manner.

Strengths of this research includes the large sample size and the ability to use the LEHS
to target groups with appropriate content. This analysis is cross-sectional in nature and
describes the psycho-behavioural factors pertinent to define different segments. The nature
of cross-sectional data limits its ability to determine changes between LEHS over time that
may occur with transition to adulthood, experience of significant life events or indeed how
motivation to change behaviour has been impacted by the COVID-19 pandemic.
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Grouping target populations by demographic or disease risk factors may fail to fully
identify the lifestyle and behavioural nuances that lead to increased risky behaviours.
Failing to understand the nuances in young adults’ lives results in campaigns that have
a one-size-fits-all approach, design messages and creative elements that lack relevance,
originality, and impact, and leave young adults dissatisfied, uninterested, or unchallenged.
The use of market segmentation to develop effective health promotion campaigns have
been used successfully in both improving physical activity [16,47] and reducing tobacco
use [48,49]. To develop effective and engaging campaigns for young adults, it is impor-
tant to understand the various barriers and enablers of a healthy diet for young adults
and not consider them a homogeneous age group. Their lifestyles, attitudes, and other
psycho-demographic characteristics will shape their behaviour. The detailed and nuanced
information reported here can be applied in practice to design campaigns and behaviour
change initiatives tailored to their different segments needs and should result in more
effective and cost-effective campaigns being delivered.
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10.3390/nu13093151/s1, Supplementary Table S1: Characteristics of measurement instrument as
reported in Tables 2–4.

Author Contributions: Conceptualization, L.B., H.T., T.A.M. and M.R.; methodology, L.B., H.T.,
T.A.M. and M.R.; software, L.B.; validation, L.B., H.T., A.M., A.B., T.A.M., S.C. and M.R.; formal
analysis, C.F.D., L.B., H.T., A.M., A.B., S.C., T.A.M. and M.R.; investigation, L.B., T.A.M. and M.R.;
resources, L.B., T.A.M. and M.R.; data curation, A.M., A.B. and S.C.; writing—original draft prepa-
ration, C.F.D., H.T., L.B. and M.R.; writing—review and editing, C.F.D., H.T., L.B., A.M., A.B., S.C.,
T.A.M. and M.R.; visualization, L.B.; supervision, L.B., T.A.M.; project administration, L.B., H.T., A.M.
and T.A.M.; funding acquisition, L.B., H.T., T.A.M. and M.R. All authors have read and agreed to the
published version of the manuscript.

Funding: The Communicating Health project was funded through an Australian National Health and
Medical Research Council Targeted Call for Research “Engaging and retaining YA in interventions to
improve eating behaviours and health outcomes” (GNT1115496).

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Institutional Review Board (or Ethics Committee) of
Royal Melbourne Institute of Technology Business College (#20489) and Monash University (#7807),
and The University of Queensland (#17629).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data are not publicly available due to privacy and ethical con-
siderations as participants did not consent for their information to be made accessible on a public
repository. A copy of the survey questions are available at: https://doi.org/10.26180/5dba10f4ec6e5
(accessed on 16 August 2021).

Acknowledgments: We wish to acknowledge the contribution of Catherine Lombard (dec) for the
planning and conceptualisation of the Communicating Health project. We would like to thank all the
participants who took part in the online survey.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or
in the decision to publish the results.

References
1. Australian Government. Selected Higher Education Statistics—2015 Student Data. In Department of Education and Training;

Australian Government: Canberra, Austrlia, 2016.
2. Ashton, L.M.; Hutchesson, M.J.; Rollo, M.E.; Morgan, P.J.; Collins, C.E. A scoping review of risk behaviour interventions in young

men. BMC Public Health 2014, 14, 957. [CrossRef]
3. Munt, A.E.; Partridge, S.R.; Allman-Farinelli, M. The barriers and enablers of healthy eating among young adults: A missing

piece of the obesity puzzle: A scoping review: Barriers and enablers of healthy eating. Obes. Rev. 2017, 18, 1–17. [CrossRef]
4. Bastien, M.; Poirier, P.; Lemieux, I.; Després, J.-P. Overview of Epidemiology and Contribution of Obesity to Cardiovascular

Disease. Prog. Cardiovasc. Dis. 2014, 56, 369–381. [CrossRef] [PubMed]

https://www.mdpi.com/article/10.3390/nu13093151/s1
https://www.mdpi.com/article/10.3390/nu13093151/s1
https://doi.org/10.26180/5dba10f4ec6e5
http://doi.org/10.1186/1471-2458-14-957
http://doi.org/10.1111/obr.12472
http://doi.org/10.1016/j.pcad.2013.10.016
http://www.ncbi.nlm.nih.gov/pubmed/24438728


Nutrients 2021, 13, 3151 14 of 15

5. Abate, N.; Chandalia, M. Role of subcutaneous adipose tissue in metabolic complications of obesity. Metab. Syndr. Relat. Disord.
2012, 10, 319–320. [CrossRef] [PubMed]

6. Apovian, C.M.; Gokce, N. Obesity and cardiovascular disease. Circulation 2012, 125, 1178–1182. [CrossRef] [PubMed]
7. National Health and Medical Research Council. Clinical Practice Guidelines for the Management of Overweight and Obesity in Adults,

Adolescents and Children in Australia; National Health and Medical Research Council: Melbourne, Australia, 2013; p. 232.
8. Black, N.; Hughes, R.; Jones, A.M. The health care costs of childhood obesity in Australia: An instrumental variables approach.

Econ. Hum. Biol. 2018, 31, 1–13. [CrossRef] [PubMed]
9. Finkelstein, E.A.; Graham, W.C.K.; Malhotra, R. Lifetime direct medical costs of childhood obesity. Pediatrics 2014, 133, 854–862.

[CrossRef] [PubMed]
10. Hayes, A.; Chevalier, A.; D’ Souza, M.; Baur, L.; Wen, L.M.; Simpson, J. Early childhood obesity: Association with healthcare

expenditure in Australia. Obesity 2016, 24, 1752–1758. [CrossRef]
11. Tsai, A.G.; Williamson, D.F.; Glick, H.A. Direct medical cost of overweight and obesity in the USA: A quantitative systematic

review: USA obesity direct medical cost. Obes. Rev. 2011, 12, 50–61. [CrossRef] [PubMed]
12. Sawyer, S.M.; Afifi, R.A.; Bearinger, L.H.; Blakemore, S.-J.; Dick, B.; Ezeh, A.C.; Patton, G.C. Adolescent Health 1 Adolescence: A

foundation for future health. Lancet 2012, 379, 1630–1640. [CrossRef]
13. Molenaar, A.; Choi, T.S.T.; Brennan, L.; Reid, M.; Lim, M.S.C.; Truby, H.; McCaffrey, T.A. Language of health of young australian

adults: A qualitative exploration of perceptions of health, wellbeing and health promotion via online conversations. Nutrients
2020, 12, 887. [CrossRef]

14. Brennan, L.; Chin, S.; Molenaar, A.; Barklamb, A.M.; Lim, M.S.C.; Reid, M.; Truby, H.; Jenkins, E.L.; McCaffrey, T.A. Beyond body
weight: Design and validation of psycho-behavioural living and eating for health segments (LEHS) profiles for social marketing.
Nutrients 2020, 12, 2882. [CrossRef] [PubMed]

15. Kitunen, A.; Rundle-Thiele, S.; Kadir, M.; Badejo, A.; Zdanowicz, G.; Price, M. Learning what our target audiences think and do:
Extending segmentation to all four bases. BMC Public Health 2019, 19, 382. [CrossRef]

16. Carins, J.E.; Rundle-Thiele, S.R. Eating for the better: A social marketing review (2000–2012). Public Health Nutr. 2014, 17, 1628–1639.
[CrossRef]

17. Snyder, L.B.; Hamilton, M.A.; Mitchell, E.W.; Kiwanuka-Tondo, J.; Fleming-Milici, F.; Proctor, D. A Meta-Analysis of the Effect
of Mediated Health Communication Campaigns on Behavior Change in the United States. J. Health Commun. 2004, 9, 71–96.
[CrossRef] [PubMed]

18. Dietrich, T.; Rundle-Thiele, S.; Kubacki, K. Segmentation in Social Marketing Process, Methods and Application, 1st ed.; Springer:
Singapore, 2017.

19. Dietrich, T.; Rundle-Thiele, S.; Schuster, L.; Drennan, J.; Russell-Bennett, R.; Leo, C.; Gullo, M.J.; Connor, J.P. Differential
segmentation responses to an alcohol social marketing program. Addict. Behav. 2015, 49, 68–77. [CrossRef] [PubMed]

20. Jenkins, E.L.; Legrand, S.; Brennan, L.; Molenaar, A.; Reid, M.; McCaffrey, T.A. Psycho-behavioural segmentation in food and
nutrition: A systematic scoping review of the literature. Nutrients 2021, 13, 1795. [CrossRef]

21. Lombard, C.; Brennan, L.; Reid, M.; Klassen, K.M.; Palermo, C.; Walker, T.; Lim, M.S.C.; Dean, M.; McCaffrey, T.A.; Truby, H.
Communicating health-Optimising young adults’ engagement with health messages using social media: Study protocol:
Communicating health study protocol. Nutr. Diet. 2018, 75, 509–519. [CrossRef] [PubMed]

22. Lotenberg, L.D.; Schechter, C.; Strand, J. Segmentation and targeting. In The SAGE Handbook of Social Marketing; SAGE Publications
Ltd.: London, UK, 2011; pp. 125–135.

23. French, J. The importance of segmentation in social marketing strategy. In Segmentation in Social Marketing; Springer: Singapore,
2017; pp. 25–40.

24. Fishbein, M.; Yzer, M.C. Using Theory to Design Effective Health Behavior Interventions. Commun. Theory 2003, 13, 164–183.
[CrossRef]

25. Creswell, J.W. Research Design: Qualitative, Quantitative, and Mixed Methods Approaches, 2nd ed.; Sage Publications: Thousand
Oaks, CA, USA, 2003.

26. Klassen, K.M.; Douglass, C.H.; Brennan, L.; Truby, H.; Lim, M.S.C. Social media use for nutrition outcomes in young adults: A
mixed-methods systematic review. Int. J. Behav. Nutr. Phys. Act. 2018, 15, 70. [CrossRef]

27. Rounsefell, K.; Gibson, S.; McLean, S.; Blair, M.; Molenaar, A.; Brennan, L.; Truby, H.; McCaffrey, T.A. Social media, body image
and food choices in healthy young adults: A mixed methods systematic review. Nutr. Diet. 2020, 77, 19–40. [CrossRef]

28. Walker, T.; Palermo, C.; Klassen, K. Considering the impact of social media on contemporary improvement of Australian
Aboriginal health: Scoping review. JMIR Public Health Surveill. 2019, 5, 64–71. [CrossRef]

29. Brennan, L.; Voros, J.; Brady, E. Paradigms at play and implications for validity in social marketing research. J. Soc. Mark. 2011,
1, 100–119. [CrossRef]

30. McCaffrey, T.; Brennan, L.; Reid, M.; Molenaar, A.; Chin, S. Survey—Living and Eating for Health Segments (LEHS) and Social
Media Use: Implications for Improving Healthy Eating Practices. 2020. Available online: https://bridges.monash.edu/articles/
workflow/Survey_-_Living_and_Eating_for_Health_Segments_LEHS_and_Social_Media_Use_Implications_for_Improving_
Healthy_Eating_Practices/9986609 (accessed on 5 September 2021).

31. Allison, D.B.; Basile, V.C.; Yuker, H.E. The measurement of attitudes toward and beliefs about obese persons. Int. J. Eat. Disord.
1991, 10, 599–607. [CrossRef]

http://doi.org/10.1089/met.2012.1502
http://www.ncbi.nlm.nih.gov/pubmed/22816652
http://doi.org/10.1161/CIRCULATIONAHA.111.022541
http://www.ncbi.nlm.nih.gov/pubmed/22392865
http://doi.org/10.1016/j.ehb.2018.07.003
http://www.ncbi.nlm.nih.gov/pubmed/30064082
http://doi.org/10.1542/peds.2014-0063
http://www.ncbi.nlm.nih.gov/pubmed/24709935
http://doi.org/10.1002/oby.21544
http://doi.org/10.1111/j.1467-789X.2009.00708.x
http://www.ncbi.nlm.nih.gov/pubmed/20059703
http://doi.org/10.1016/S0140-6736(12)60072-5
http://doi.org/10.3390/nu12040887
http://doi.org/10.3390/nu12092882
http://www.ncbi.nlm.nih.gov/pubmed/32967237
http://doi.org/10.1186/s12889-019-6696-2
http://doi.org/10.1017/S1368980013001365
http://doi.org/10.1080/10810730490271548
http://www.ncbi.nlm.nih.gov/pubmed/14960405
http://doi.org/10.1016/j.addbeh.2015.05.010
http://www.ncbi.nlm.nih.gov/pubmed/26086082
http://doi.org/10.3390/nu13061795
http://doi.org/10.1111/1747-0080.12448
http://www.ncbi.nlm.nih.gov/pubmed/30009396
http://doi.org/10.1111/j.1468-2885.2003.tb00287.x
http://doi.org/10.1186/s12966-018-0696-y
http://doi.org/10.1111/1747-0080.12581
http://doi.org/10.2196/11573
http://doi.org/10.1108/20426761111141869
https://bridges.monash.edu/articles/workflow/Survey_-_Living_and_Eating_for_Health_Segments_LEHS_and_Social_Media_Use_Implications_for_Improving_Healthy_Eating_Practices/9986609
https://bridges.monash.edu/articles/workflow/Survey_-_Living_and_Eating_for_Health_Segments_LEHS_and_Social_Media_Use_Implications_for_Improving_Healthy_Eating_Practices/9986609
https://bridges.monash.edu/articles/workflow/Survey_-_Living_and_Eating_for_Health_Segments_LEHS_and_Social_Media_Use_Implications_for_Improving_Healthy_Eating_Practices/9986609
http://doi.org/10.1002/1098-108X(199109)10:53.0.CO;2-%23


Nutrients 2021, 13, 3151 15 of 15

32. Ata, R.N.; Thompson, J.K.; Boepple, L.; Marek, R.J.; Heinberg, L.J. Obesity as a Disease: Effects on Weight-Biased Attitudes and
Beliefs. Stigma Health 2018, 3, 406–416. [CrossRef]

33. Mitchison, D.; Hay, P.; Griffiths, S.; Murray, S.B.; Bentley, C.; Gratwick-Sarll, K.; Harrison, C.; Mond, J. Disentangling body image:
The relative associations of overvaluation, dissatisfaction, and preoccupation with psychological distress and eating disorder
behaviors in male and female adolescents: Disentangling body image disturbance. Int. J. Eat. Disord. 2017, 50, 118–126. [CrossRef]

34. Flynn, L.R.; Goldsmith, R.E. A Short, Reliable Measure of Subjective Knowledge. J. Bus. Res. 1999, 46, 57–66. [CrossRef]
35. McGowan, L.; Pot, G.K.; Stephen, A.M.; Lavelle, F.; Spence, M.; Raats, M.; Hollywood, L.; McDowell, D.; McCloat, A.;

Mooney, E.; et al. The influence of socio-demographic, psychological and knowledge-related variables alongside perceived
cooking and food skills abilities in the prediction of diet quality in adults: A nationally representative cross-sectional study. Int. J.
Behav. Nutr. Phys. Act. 2016, 13, 111. [CrossRef] [PubMed]

36. Kutsuma, A.; Nakajima, K.; Suwa, K. Potential Association between Breakfast Skipping and Concomitant Late-Night-Dinner
Eating with Metabolic Syndrome and Proteinuria in the Japanese Population. Scientifica 2014, 2014, 253581. [CrossRef]

37. Fishbein, M.; Ajzen, I. Belief, Attitude, Intention, and Behavior: An Introduction to Theory and Research; Addison-Wesley: Boston, MA,
USA, 1975.

38. Naughton, P.; McCarthy, S.N.; McCarthy, M.B. The creation of a healthy eating motivation score and its association with food
choice and physical activity in a cross sectional sample of Irish adults. Int. J. Behav. Nutr. Phys. Act. 2015, 12, 74. [CrossRef]

39. Brennan, L.; Binney, W.; Parker, L.; Aleti, T.; Nguyen, D. Social Marketing and Behaviour Change: Models, Theory and Applications;
Edward Elgar: Cheltenham, UK; Northampton, MA, USA, 2014.

40. Brennan, L.; Previte, J.; Fry, M.-L. Social marketing’s consumer myopia: Applying a behavioural ecological model to address
wicked problems. J. Soc. Mark. 2016, 6, 219–239. [CrossRef]

41. de Vet, E.; de Ridder, D.T.D.; de Wit, J.B.F. Environmental correlates of physical activity and dietary behaviours among young
people: A systematic review of reviews. Obes. Rev. 2011, 12, e130–e142. [CrossRef] [PubMed]

42. Caspi, C.E.; Sorensen, G.; Subramanian, S.V.; Kawachi, I. The local food environment and diet: A systematic review. Health Place
2012, 18, 1172–1187. [CrossRef] [PubMed]

43. Grannell, A.; Fallon, F.; Al-Najim, W.; Roux, C. Obesity and responsibility: Is it time to rethink agency? Obes. Rev. 2021, 22, e13270.
[CrossRef] [PubMed]

44. Brennan, L.; Klassen, K.; Weng, E.; Chin, S.; Molenaar, A.; Reid, M.; Truby, H.; McCaffrey, T.A. A social marketing perspective of
young adults’ concepts of eating for health: Is it a question of morality? Int. J. Behav. Nutr. Phys. Act. 2020, 17, 44. [CrossRef]

45. Brennan, L.; Fry, M.-L.; Previte, J.; Chin, S. Consumers Have to Want to Change: Approach Versus Avoidance Strategies in Social
Marketing to Counter Alcohol Consumption in Young People. In Proceedings of the 43rd Annual Macromarketing Conference:
Change between Complexity and Simplicity, Leipzig, Germany, 9–12 July 2018.

46. Hardcastle, S.J.; Hagger, M.S. Psychographic profiling for effective health behavior change interventions. Front. Psychol. 2016,
6, 1988. [CrossRef] [PubMed]

47. Kubacki, K.; Ronto, R.; Lahtinen, V.; Pang, B.; Rundle-Thiele, S. Social marketing interventions aiming to increase physical activity
among adults: A systematic review. Health Educ. 2017, 117, 69–89. [CrossRef]

48. Lee, Y.O.; Curry, L.E.; Fiacco, L.; Henes, A.; Farrelly, M.C.; Nonnemaker, J.M.; Hoffman, L.; Walker, M.W. Peer crowd segmentation
for targeting public education campaigns: Hip hop youth and tobacco use. Prev. Med. Rep. 2019, 14, 100843. [CrossRef]

49. Flynn, B.S.; Worden, J.K.; Bunn, J.Y.; Dorwaldt, A.L.; Connolly, S.W.; Ashikaga, T. Youth Audience Segmentation Strategies for
Smoking-Prevention Mass Media Campaigns Based on Message Appeal. Health Educ. Behav. 2007, 34, 578–593. [CrossRef]

http://doi.org/10.1037/sah0000087
http://doi.org/10.1002/eat.22592
http://doi.org/10.1016/S0148-2963(98)00057-5
http://doi.org/10.1186/s12966-016-0440-4
http://www.ncbi.nlm.nih.gov/pubmed/27782841
http://doi.org/10.1155/2014/253581
http://doi.org/10.1186/s12966-015-0234-0
http://doi.org/10.1108/JSOCM-12-2015-0079
http://doi.org/10.1111/j.1467-789X.2010.00784.x
http://www.ncbi.nlm.nih.gov/pubmed/20630024
http://doi.org/10.1016/j.healthplace.2012.05.006
http://www.ncbi.nlm.nih.gov/pubmed/22717379
http://doi.org/10.1111/obr.13270
http://www.ncbi.nlm.nih.gov/pubmed/33977636
http://doi.org/10.1186/s12966-020-00946-3
http://doi.org/10.3389/fpsyg.2015.01988
http://www.ncbi.nlm.nih.gov/pubmed/26779094
http://doi.org/10.1108/HE-02-2016-0008
http://doi.org/10.1016/j.pmedr.2019.100843
http://doi.org/10.1177/1090198106294649

	Introduction 
	Market Segmentation 
	Theoretical Framework 

	Materials and Methods 
	LEHS Development 
	Literature Reviews 
	Qualitative Research 
	Quantitative Survey 

	Statisticial Analysis 

	Results 
	Behavioural Beliefs 
	Skills in Relation to Food and Food Preparation 
	Normative Beliefs and Motivation to Comply 
	Environmental Constraints 

	Discussion 
	References

