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Abstract 

Obesity, defined as an excess of fat in the body, is a condition with serious and 

numerous physical, social, psychological and economic consequences.  Over the past 35 

years, obesity has become a global epidemic, and Australia is one of the worst-affected 

nations.  Over 63% of Australian adults are overweight or obese, and rates have been 

accelerating by 1% per year since the 1980s.  Treatment advances have dramatically 

improved short-term weight loss outcomes, but relapse rates remain at a staggering 80-95% 

despite half a century of dedicated multidisciplinary research into this tenacious phenomenon.  

Researchers have identified a number of factors that explain this exceptionally high rate of 

relapse: the multiaetiological pathways to obesity; the breadth of factors implicated in the 

maintenance of obesity and the complexity of the interactions between these factors; the 

largely atheoretical nature of obesity treatments; and the inadequacy of Body Mass Index 

(BMI) as an accurate gauge of obesogenic risk have all been implicated in treatment failure.   

One central criticism of obesity treatments is that most interventions fail to account 

for important variation within the high-BMI population.  Despite the well-documented 

heterogeneity of the overweight and obese population, treatments tend to take a “one size fits 

all” approach.  Few intervention models are based on a conceptualisation of obesity that is 

comprehensive enough to allow for the recommendation of different treatment modalities for 

different kinds of high-BMI individuals.  While these stepped models for treatment 

recommendation are an improvement on existing interventions that ignore the inherent 

diversity in the obese population altogether, they typically base recommendations on very 

limited criteria.  Specifically, the level of intervention suggested in these models is usually 

determined using BMI cut-offs and a small number of physical health comorbidities. 



v 

 

In light of the identified limitations of obesity theories and subsequent treatment 

efficacy, the literature has called for a more comprehensive understanding of obesity.  A 

greater understanding of the factors unique to high-BMI adults is needed, as is a conceptual 

framework that accounts for the individual differences observed within this population.  The 

aim of the current research was thus to profile the subgroups of overweight and obese 

Australians, offering a more detailed, holistic, multidimensional conceptualisation of 

adiposity that may better-inform future obesity treatments. 

To this end, a sample of healthy weight (n = 485) and overweight or obese (n = 475) 

adults was administered an online questionnaire of 587 items, surveying a broad spectrum of 

over 100 factors identified by the literature as BMI correlates.  A Latent Class Analysis 

(LCA) was first used to confirm the diversity of the sample, with the expectation that high-

BMI individuals would group together as a unique subset of Australian adults.  The data 

supported this hypothesis; the sample was sorted into four distinct classes, with overweight 

and obese adults overrepresented in two of these classes.  Participants in the healthy and 

underweight BMI range were then excluded from further analysis, and a second LCA was 

performed to investigate clustering effects within the high-BMI sample, using 108 measures 

of different facets of demographic, social, environmental, biological and behavioural 

correlates of BMI.  Four distinct subgroups of overweight and obese individuals emerged 

from the data.  Two of the subgroups were predominantly populated by obese adults 

(renamed OB1 and OB2), leaving two subtypes of mainly-overweight individuals (renamed 

OW1 and OW2).  Finally, to determine the psychological differences between the subgroups, 

a Discriminant Analysis was performed, whereby 52 measures of various psychological 

factors were used to predict individuals’ subgroup affiliation.  Individuals’ psychological 

profiles successfully predicted group membership, providing convergent validity for a six-

dimensional (demographic, social, environmental, biological, behavioural and psychological), 
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four-subgroup (OB1, OB2, OW1, OW2) conceptual framework for profiling high-BMI 

Australian adults. 

An exploration of the nature of the four subgroups revealed two key types of between-

group differences.  Firstly, individuals in the two highest-BMI subgroups (OB1 and OB2) 

were meaningfully different from their lower-BMI counterparts (OW1 and OW2) across a 

number of attributes, providing insight into factors associated with a multidimensional 

obesity profile.  Secondly, participants in two of the groups (OB1 and OW1) were 

characterised by markedly poorer physical and psychological health than their similar-BMI 

counterparts (OB2 and OW2), elucidating the factors that differentiate between high- and 

lower-risk overweight and obese individuals.  These differences have implications for how 

treatment recommendation models assess obesogenic risk and determine treatment 

appropriateness, and these implications as well as directions for future research are discussed.  

With further research, it is anticipated that the proposed six-dimension, four-subgroup model 

of overweight and obesity can offer future researchers ways to develop tailored treatments 

that target each subgroup’s particular profile-based obesogenic vulnerabilities, and in doing 

so, improve treatment outcomes. 
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Chapter 1  

Overview 

Obesity is a condition with serious physical, social and psychological consequences, 

and rates of obesity are increasing on such a scale that the World Health Organization (2000) 

has termed the phenomenon an “epidemic”.  Obesity’s physical effects include heightened 

risk of diabetes, cardiovascular disease, some cancers, blood circulation problems, mobility 

problems and earlier death (Australian Bureau of Statistics, 2012; Flegal, Kit, Orpana, & 

Graubard, 2013; World Health Organization, 2000).  The condition has also been linked to 

poorer psychological health; well-established correlates of obesity include depression, 

anxiety, stress and stressful life events, lower self-esteem, eating disorder pathology, 

diminished self-efficacy, less effective coping skills, and personality psychopathology (Ali & 

Lindström, 2005; Ball & Crawford, 2006; Koch, Sepa, & Ludvigsson, 2008).  There are also 

wider-ranging social implications for individuals who are obese; obesity is linked to school 

and workplace discrimination (Thomas, Hyde, Karunaratne, Herbert, & Komesaroff, 2008), 

social isolation, greater relationship distress (Dierk et al., 2006), and lower education and 

income (Australian Bureau of Statistics, 2011).  Additionally, obesity is a great economic 

concern, costing Australia an estimated $58.2 billion in 2008 (Access Economics, 2008). 

Australia’s obesity rates are among the highest in the world (Australian Bureau of 

Statistics, 2011).  The elderly have the greatest portion of unhealthy-weight adults; only one 

in four 65-74 year olds are not obese or overweight (Australian Bureau of Statistics, 2011), 

even fewer within the elderly male population (Australian Bureau of Statistics, 2012).  

Current statistics estimate that over 63% of adult Australians are overweight or obese 

(Australian Bureau of Statistics, 2012), up from 38% in 1989/90 (Australian Bureau of 

Statistics, 2008), and roughly outnumbering healthy-weight adults two to one (Australian 
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Bureau of Statistics, 2011).  The proportion of overweight and obese adults has been growing 

rapidly, by 1% per year since the 1980s (National Health and Medical Research Council, 

2003a).  Most concerning, at a population level, the greatest shift in BMI over time is being 

seen in the obese category (Australian Bureau of Statistics, 2008).  Using the most recent 

Australian data collected by the Australian Bureau of Statistics (2013), Table 1.1 

demonstrates this concerning change. 

Table 1.1 

Australian Bureau of Statistics (2013) Change in BMI Distribution in Australia over Time 

 1995 2007/2008 2011/2012 

Overweight (%) 37.6% 36.6% 35.3% 

Obese (%) 18.7% 24.8% 27.5% 

 

While the individual is ultimately responsible for personal caloric intake and 

expenditure (Fernandez, Casazza, Divers, & Lopez-Alarcon, 2008), it is also recognised that 

the complexly-related multifactorial forces that drive obesity are largely overwhelming for 

many individuals (Butland et al., 2007).  As a way forward in helping individuals manage 

their weight long-term, the scientific community has been investigating weight loss treatment 

since the 1970s (Brownell, 2010).  Despite almost 50 years of intensive research into the 

problem, and great progress made in improving short-term weight loss outcomes, relapse 

rates beyond the short-term have remained unchanged at a staggering 80-95% (Ayyad & 

Andersen, 2000; Devlin, 2007; Lowe, Miller-Kovach, & Phelan, 2001).  The literature has 

invoked many factors to explain this enduring and high relapse rate, such as: criticisms of the 

treatment research (e.g., methodological limitations; Teixeira, Going, Sardinha, & Lohman, 

2005); criticisms of the treatments delivered (e.g., an absence of theoretical foundations 

driving treatments; Byrne, 2002);  social shifts (e.g., increases in sedentary lifestyle; Pearson 
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& Biddle, 2011); environmental and structural changes in recent decades (e.g., increases in 

the accessibility of high-energy foods; Byles, 2009); biological and  physiological factors 

(e.g., the thrifty gene hypothesis for weight loss plateaus; Bouchard, 2007); and policy factors 

(e.g., comments on government dissemination of nutritional information; Schneller, 2012).   

One important criticism of obesity research has been that current treatments for 

obesity rely upon too narrow a conceptualisation of the problem.  Without theoretical 

underpinnings that better account for the well-documented heterogeneity in the obese 

population, overly narrow weight management treatments will continue to yield poor long-

term outcomes (Brownell & Wadden, 1992; King, 2013).  For example, research suggests 

that factors as varied as gender (Ciblis, Dooley, & Eldin, 2011), weight (Reilly & Kelly, 

2011) and weight management history (Jeffery et al., 2000), personality (Sutin, Ferrucci, 

Zonderman, & Terracciano, 2011), ethnicity (Seo & Sa, 2008), socio-economic status 

(Chapman, Fiscella, Duberstein, Coletta, & Kawachi, 2009), psychopathology (Dingemans & 

van Furth, 2012; Ramacciotti et al., 2008) and other psychological factors such as affect 

regulation (Jasinska et al., 2012), correlate with obesity and/or weight loss success.  Despite 

these findings, very few obesity models incorporate the broad spectrum of factors implicated 

in the obesity literature, or look at the impact of each factor relative to others (Christian, 

Giles-Corti, Knuiman, Timperio, & Foster, 2011) or in the context of explaining the 

heterogeneity of the obese population. 

Is a more holistic and detailed conceptualisation of obesity needed?  This thesis 

argues that a conceptual framework of obesity that organises and classifies individuals into 

groups according to the known correlates of obesity would offer future researchers and 

clinicians a way of increasing the likelihood of long-term weight management success.  As 

Karelis, St-Pierre, Conus, Rabasa-Lhoret, and Poehlman (2004) stated, “obesity is thought to 

be a heterogeneous disorder with several possible etiologies; therefore, by examining 
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subtypes of obesity we attempt to understand obesity’s heterogeneous nature” (p.2569).  By 

identifying how the myriad obesogenic risk factors cluster together within this complex, 

heterogeneous population, it is hoped that future research can develop tailored interventions 

that target each subgroup’s unique obesogenic risk factors, thereby increasing treatment 

efficacy. 

The current research therefore aimed to profile the different subgroups of overweight 

and obese adult Australians.  To that end, a representative Australian adult sample was 

administered a large online questionnaire surveying a broad spectrum of factors implicated in 

the obesity literature.  Latent Class Analyses were run on the collected demographic 

information (e.g., age), social (e.g., relationship status) and environmental factors (e.g., 

primary caregiver’s BMI), and biological (e.g., family history of obesity) and behavioural 

data (e.g., nutritional intake, sedentary activity).  Having elucidated the structure that divided 

this heterogeneous sample into distinct classes, focus was turned to identifying the clinical 

features unique to each profile, and to that end, a Discriminant Analysis was performed to 

predict class membership based on the host of psychological variables (e.g., affect regulation, 

coping style, locus of control, quality of life) measured.  In sum, Australian adults were first 

categorised based on demographic, social, environmental, biological and behavioural 

information, and psychological measures were then used to determine how these groups 

differed clinically.  It is posited that the resultant model, which identifies four clinically 

distinct subtypes of high-BMI Australian adults, can be used to develop better-informed, 

more individualised, and thus potentially more efficacious obesity treatments in the future. 

Chapter 2 of this thesis begins by outlining the definition, features, prevalence and 

impact of obesity, followed by a review of the current state of research into the 

conceptualisation of obesity in Chapter 3.  The chapter ends with a brief summary of 

treatment efficacy literature and a call for a greater understanding of obesity in order to 
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improve current treatment outcomes.  The final segment of the Introduction (Chapter 4) 

identifies two key criticisms of existing obesity research, and details the presented research 

project and its aims and hypotheses in an attempt to address these shortfalls in the literature.  

Chapter 5 details the methodology and findings of the Pilot Study, which guided the selection 

of measures to be utilised in testing the research hypotheses.  The Methodology used in the 

Main Study is presented in Chapter 6, and Chapter 7 reports the pertinent Results.  The main 

findings are presented in the context of relevant literature in the Discussion (Chapter 8), and 

this final chapter concludes the thesis with an overview of the presented research project’s 

limitations, and makes suggestions for future research (Chapter 8). 
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Chapter 2  

Setting the Scene: The Problem of Overweight and Obesity 

2.1  Overview 

Obesity is a chronic and serious condition (Douketis, Macie, Thabane, & Williamson, 

2005) that is quickly increasing in prevalence (Australian Bureau of Statistics, 2008), and is 

now considered a worldwide epidemic (World Health Organization, 2000).  Excess weight 

shortens the lifespan considerably, has detrimental physical, psychological and social 

consequences for individuals (National Heart Foundation of Australia, 2007), and currently 

costs Australia billions of dollars annually (Access Economics, 2008).  Alarmingly, in recent 

years the incline in prevalence has been sharper for obese Australians than for overweight 

individuals (Australian Bureau of Statistics, 2011).  Given the serious and numerous 

consequences of excessive weight, coupled with the accelerating growth observed in 

proportions of overweight and obese adults, it is unsurprising that researchers are attempting 

to contain the epidemic and offset the effects of this worsening crisis.  This chapter describes 

the current state of the obesity epidemic in Australia as well as how these prevalence rates 

have changed.  The chapter also broadly surveys the literature on the individual and systemic 

effects of overweight and obesity. 

2.2  A Note on Defining and Measuring Obesity 

2.2.1  The definition of obesity.  Obesity is defined as an excessive (i.e., unhealthy) 

amount of body fat (Jeffery et al., 2000), and is typically operationally defined as a Body 

Mass Index (BMI); an individual’s weight relative to their height (kg/m2) of 30 or above 

(World Health Organization, 2000).  The BMI cut-off for obesity of 30 is not arbitrary; 

weight categories are based on the association between BMI and chronic disease and 

mortality (DelPrete, Caldwell, English, Banspach, & Lefebvre, 1992).  Table 2.1 outlines the 
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taxonomy adopted by the current research; the World Health Organization (2000)’s 

classification system.   

Table 2.1 

World Health Organization (2000) Weight Categories and Associated BMI Ranges 

Weight Classification Body Mass Index Range 

Underweight (UW) < 18.5 

Healthy Weight (HW) 18.5 – 24.9 

Overweight (OW) 25.0 – 29.9 

Obese (OB) 

Mild Obesity (OB-I) 

Severe Obesity (OB-II) 

Morbid Obesity (OB-III) 

> 30.0 

30.0 – 34.9 

35.0 – 39.9 

> 40.0 

 

It is also important to note that the BMI cut-points recommended for defining what is 

considered an unhealthy weight have differed over the years.  As epidemiological studies 

have continued to clarify the relationship between BMI and mortality, the upper range for 

healthy weight has been revised down over the past decades, from below 30, to below 27, and 

now to under 25 (Jeffery et al., 2000). 

2.2.2  Common practices and problems in measuring and reporting obesity.  

There are a number of issues to be considered with respect to how obesity is denoted in the 

literature.  Namely, variations in how obesity is measured have flow-on effects for the 

accuracy of prevalence estimates and other reports.  Also, the limitations of different methods 

of obesity measurement have implications for the utility and accuracy of research findings.  

These factors, and their effects on the data reported in this thesis, are considered below. 
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2.2.2.1  BMI as the standard measure of obesity.  The BMI is a well-established 

categorisation tool and has been in use in the literature since its introduction in the 1800s 

(Bray, 2004b).  Other estimates of adiposity and medical risk exist, and these include: waist 

circumference; hip-to-waist ratio; medical measures of health (blood pressure, blood sugar 

and lipid levels, and certain protein markers); fat mass and distribution; and body fat 

percentage (National Heart Foundation of Australia, 2003; Royal Australian College of 

General Practitioners, 2006; World Health Organization, 2000).  Techniques that measure 

body fat as a percentage of overall body mass, such as skin fold tests, are the most precise but 

also the most expensive and cumbersome indicators of adiposity (World Health Organization, 

2004).  Other techniques that require no expense, instruments or preparation, such as 

measures of hip-to-waist ratio or waist circumference, are imperfect but sound estimators of 

medical risk (World Health Organization, 2004).  The use of a combination of these measures 

in assessing risk is of course ideal, but unfeasible for most large-scale studies due to time and 

resource constraints. 

Unlike some of the abovementioned methods, measurement of BMI is quick, free and 

reliable.  For these reasons, the most commonplace method of measurement and 

categorisation of obesity (and subsequent approximate medical risk) is the BMI-based 

taxonomy endorsed by the World Health Organization (2000), previously outlined in Table 

2.1.  However, because of its imprecise correlation with adiposity (BMI correlates only about 

0.7 with body fat; Bray, 2004b), one’s weight-to-height ratio is acknowledged to be more of a 

crude, global estimate of health risk rather than a direct indicator (World Health 

Organization, 2000).  

Three factors that clearly illustrate the limitations of using BMI as a standalone gauge 

of obesity risk are fat distribution, body composition, and ethnicity.  Abdominal adiposity (fat 

that gathers around the stomach area) is associated with greater risk of cardiovascular disease 
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than fat that is more evenly distributed throughout the body (Smith et al., 2009), and so two 

individuals with equal BMI and body fat but different body shapes are therefore potentially at 

different risk of developing medical problems.  Similarly, BMI can be a misleading indicator 

of health risk because of the relatively high density of muscle mass (Smith et al., 2009).  For 

example, a professional athlete could fall within the overweight BMI category despite having 

a presumably healthier profile than an unfit, sedentary adult of equal height and weight.  

Finally, it is well established in the literature that some ethnicities are more susceptible to 

obesity risks than others (O’Dea, 2008).  For example, lower BMI cut-offs that indicate the 

same level of comorbidity risk are now recommended for Asians and Aboriginal and Torres 

Strait Islanders (National Heart Foundation of Australia, 2007). 

In summary, use of BMI as an indicator of health risks associated with excessive (or 

inadequate) weight is a convenient and therefore common, but imperfect, practice among 

researchers.  Other more expensive and involved methods exist (e.g. skin fold tests), but these 

are rarely used in population studies and other large-scale obesity research.  On the other 

hand, other measures (e.g., hip-to-waist ratio) are also quick, free and reliable, however they 

are not as commonly used to classify obesity in the literature in comparison to BMI.  In the 

case of the current research, BMI was therefore chosen for use as the sole measure of obesity 

above other equally versatile or more accurate measures, because of its balance of reliability, 

convenience, and generalisability.  It follows then that because of their reliance on BMI as 

the sole measure of obesity, the conclusions generated by the bulk of the research cited in the 

forthcoming review of the literature are also tempered by these same limitations. 

2.2.2.2  Self-reported BMI vs. objectively measured BMI.  Due to resource 

limitations, most obesity research relies on self-reported height and weight as estimates of 

BMI.  However, it is well established that individuals asked to divulge their own weight and 

height tend to provide inaccurate BMI estimates, typically by underreporting their weight and 
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overestimating their height (Hayes, Clarke, & Lung, 2011).  Granted, some of this 

phenomena can be put down to social desirability, however Australian research also suggests 

that only half of overweight men, and three-quarters of overweight women, accurately 

perceive themselves to be above the healthy weight range (Australian Bureau of Statistics, 

2006b).   

Misrepresentation of BMI presents a number of issues to researchers, as evidence 

suggests the level of bias differs depending on a range of factors, for example: gender (Hayes 

et al., 2011; Larsen, Ouwens, Engels, Eisinga, & van Strien, 2008); age (Yong & Saito, 

2011); ethnicity (Faeh & Bopp, 2009); psychopathology (Jeffery et al., 2008); intentions for 

future weight loss (Brug, Wammes, Kremers, Giskes, & Oenema, 2006); eating restraint and 

frequency of weight monitoring (DelPrete et al., 1992; Larsen et al., 2008; Rowland, 1990); 

and sexual orientation (Richmond, Walls, & Austin, 2012).   

Most importantly, the likelihood and extent of self-reporting bias appears to be a 

function of actual BMI severity.  Although individuals in the healthy weight range are not 

immune to this phenomenon (Yannakoulia, Panagiotakos, Pitsavos, & Stefanadis, 2006), 

overweight and obese individuals are more prone to misrepresenting their height and weight 

than their healthy weight peers, and by greater amounts (Hayes et al., 2011).  To add further 

complexity to the issue, the proportion by which individuals misreport their weight and 

height appears to be changing with time (e.g., Nyholm et al., 2007; Shields, Connor Gorber, 

Janssen, & Tremblay, 2011). 

In effect, the abovementioned issues have the potential to cast doubt upon the veracity 

of conclusions based on self-reported BMI data (DelPrete et al., 1992).  Self-report data is 

therefore not directly comparable with objectively measured data (National Heart Foundation 

of Australia, 2007).  Researchers can compensate for the expected biases in self-reported 
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BMI (Lowe et al., 2001), for example, by applying correction formulae to datasets.  This was 

the case with the current research; adjustments were made separately to male and female self-

reported BMI data, using formulae explained in Chapter 6.  It is important when citing 

obesity research to therefore specify when conclusions are based on uncorrected self-reported 

data.  The majority of studies cited throughout this document either measured participants’ 

BMI for them as a way of avoiding inaccurate self-reports, or adjusted self-reported BMI 

using formulae based on comparisons between objectively measured and self-reported data.  

Studies that have not applied corrections to self-reported height and weight are mentioned 

explicitly. 

2.3  The Prevalence of Obesity 

2.3.1  Obesity, the global epidemic.  Obesity and overweight in Western countries in 

particular is a major public health concern (National Heart Foundation of Australia, 2007), 

however obesity rates are also becoming an increasing concern in developing countries 

(World Health Organization, 2000).  In the late 1990s, an estimated one billion adults 

worldwide met the criteria for overweight, 300 million of whom were obese (World Health 

Organization, 2000).  Perhaps not surprisingly, these statistics led the World Health 

Organization (2000) to label obesity a “global epidemic”.  Data collected in 2008 indicates 

that these numbers have dramatically risen again; more than 1.4 billion people are now 

estimated to be overweight, and more than an additional 500 million obese (World Health 

Organization, 2012).  In at least 13 countries, the overweight and obese comprise at least half 

of the total adult population (Australian Bureau of Statistics, 2011).  In stark contrast to only 

three decades ago, it is estimated that 65% of the world’s population now live in a country 

where malnutrition and underweight kills less people than overweight and obesity (World 

Health Organization, 2012). 
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2.3.2  The prevalence of obesity in Australia. 

2.3.2.1  Current prevalence.  Australia is one of the worst-affected, most obese 

nations of the global epidemic (Australian Bureau of Statistics, 2011).  Latest estimates made 

by the Australian Bureau of Statistics (2012) based on representative, national data indicate 

that 63.4% of Australian adults in 2011-2012 were above a healthy weight (35.1% 

overweight and 28.3% obese).  These figures are in keeping with a curvilinear upward trend 

observed for overweight and obese people over the past three decades, discussed in more 

detail in the following section, 2.3.2.2 Prevalence changes over time.  In 2007-2008, the 

number of overweight Australians was on par with the proportion of people in the healthy 

weight range (Australian Bureau of Statistics, 2011). 

2.3.2.1.1  Age.  Prevalence of obesity and overweight in the adult population has been 

found to vary with age.  Older Australians are reliably found to consist of the largest 

proportions of obese and overweight individuals.  Some Australian studies have found that 

55-59 year olds have the highest prevalence of overweight and obesity (Access Economics, 

2008), whereas others report that the elderly are at highest risk, with only about one in four 

65-74 year olds not overweight or obese (Australian Bureau of Statistics, 2011).  In 1999-

2000, the lowest rates of adult obesity were recorded for 25-34 year olds (National Heart 

Foundation of Australia, 2007), however more recent surveys suggest that almost half of 

adults under 35 are now overweight or obese (Australian Bureau of Statistics, 2011).  The 

greatest relative increase in high BMI rates are occurring in the 20-24 year old age group 

(National Heart Foundation of Australia, 2007). 

2.3.2.1.2  Gender.  In 2008, 1.76 million males and 1.95 million females (16.5% and 

18.5% of all male and female Australians, respectively) were conservatively estimated to be 

in the obese BMI range (Access Economics, 2008).  Although the obesity rates are fairly 
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comparable for men and women across all adult age groups, there are many more men (42%) 

than there are women (31%) in the overweight category (Australian Bureau of Statistics, 

2011).  The latest combined overweight and obese prevalence statistics point towards a 

widening gender gap; 70.3% of men and 56.2% of women in 2011-12, compared with 67.7% 

of men and 54.7% of women in 2007-08 (Australian Bureau of Statistics, 2012).  The high 

incidence of male overweight and obesity is particularly concerning given that heavy males 

are at a higher risk of developing serious health conditions, particularly cardiovascular 

disease, due to gender differences in abdominal adiposity (Brownell & Wadden, 1992). 

2.3.2.1.3  Ethnicity.  The ethnicity effects for obesity are well documented in cross-

cultural studies of obesity (O’Dea, 2008).  The link between ethnicity and obesity is clearly 

evidenced by the prevalence of high BMI among Australia’s First Nation population: 

Aboriginal and Torres Strait Islanders living in metropolitan and urban areas show almost 

twice the rate of obesity of other Australians living in similar locations (National Heart 

Foundation of Australia, 2007), and three times the rate of morbid obesity (Penm, 2008).  

Individuals born overseas who have lived in Australia for longer are more likely to be obese 

than individuals arriving more recently (Australian Bureau of Statistics, 2006b).  Australians 

born in South East Asia were at lower risk of obesity, whereas adults living in Australia who 

were born in Southern and Eastern Europe, and the Pacific Islands were at highest risk 

(Australian Bureau of Statistics, 2006b).  Similar ethnicity effects have been found in 

Australian children; girls and boys with Pacific Islander, European and Middle-Eastern 

heritage are overrepresented in childhood obesity statistics (O’Dea, 2008).  These effects may 

in part be a reflection of the higher rates of disadvantage seen among members of some 

ethnic groups (e.g., Ong et al., 2009; Renzaho et al., 2009) and migrants (Ball, Mishra, & 

Crawford, 2003).   
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2.3.2.1.4  Income, education and employment.  Obesity prevalence has been observed 

to be higher in circumstances and areas of greater disadvantage.  In comparison to their peers 

living in high income households, adults living in households with low income are less likely 

to exercise, and are more prone to purchasing poorer quality but higher density and cheaper 

foods (Australian Bureau of Statistics, 2011).  Not surprisingly, there is a negative correlation 

between household income and likelihood of obesity (Australian Bureau of Statistics, 2011).  

Education level and obesity share a similar relationship, with obese individuals less likely to 

have completed year 12 or equivalent (Australian Bureau of Statistics, 2011).  Despite the 

obvious correlation between income and employment status, a positive directional 

relationship exists between employment and obesity; unemployed people – who also tend to 

be younger – are less likely to carry excess weight than employed adults (Australian Bureau 

of Statistics, 2011).  The relationship between obesity and disadvantage is most clearly 

observed for women; representative research has found that women in the most 

disadvantaged socioeconomic group have nearly double the rate of obesity of those in the 

most advantaged group (National Heart Foundation of Australia, 2007).   It has been 

suggested that social factors such as employment status moderate the strength of the 

relationship between BMI and health behaviours (Ball et al., 2003), such as making healthier 

food choices or going to the gym. 

2.3.2.2  Prevalence changes over time.  Overweight and obesity levels have been 

increasing at an alarming rate of about 1% per year since 1980 (National Health and Medical 

Research Council, 2003a).  Figure 2.1 illustrates this incline based on Australian Bureau of 

Statistics (2012) data.  The prevalence of overweight and obesity has increased in Australia 

over time, from 56.3% in 1995 and 61.2% in 2007-08, to 63.4% in 2011-12.   
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Figure 2.1.  Prevalence of overweight and obesity over time, represented as proportion of the 

Australian adult population. 

Recently published figures based on 1980-2007 data place annual increases in obesity 

prevalence rates at 0.56% and 0.64% for adult Australian males and females respectively 

(Access Economics, 2008).  A comparable upward trend in overweight and obesity 

prevalence has also been observed for Australian children and adolescents (National Heart 

Foundation of Australia, 2007), however rates appear in recent years to be stabilising at about 

25% of the under-18 population (Australian Bureau of Statistics, 2012).   

Extrapolating future obesity prevalence from current data and historical rate increases 

paints a very concerning picture.  Combining the data for adults, children and adolescents, 

based on historical rates of growth, the number of Australians categorised as obese is 

projected to increase in the next 15 years to almost 30% of the expected population, from 3.8 

million in 2008 to 7.5 million by 2028 (Access Economics, 2008).  This reflects the most 

concerning trend observed over recent years; the proportion of obese adult Australians is 
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increasing at a faster rate than overweight Australians (Australian Bureau of Statistics, 2008, 

2011).  

2.3.3  Conclusion.  Australia’s rapidly rising prevalence of obesity and overweight is 

reflective of a global trend of epidemic proportions.  Rates of obesity have essentially 

doubled in the past 20 years, and are expected to double again in the next 20 without wide-

scale, multi-faceted intervention.  The burgeoning proportion of obese and overweight adults 

is a particularly concerning phenomena because of the well documented negative outcomes 

associated with high BMI, covered in detail in the next section. 

2.4  The Consequences of Obesity 

2.4.1  Medical consequences. 

2.4.1.1  Mortality.  Clear links have been demonstrated between excess bodyweight 

and early mortality, particularly for the obese.  Studies suggest that overweight and obese 

non-smokers die approximately 3.2 and 6.5 years earlier than their healthy-weight 

counterparts, with obese smokers losing over 13 years of life compared to healthy-weight 

non-smokers (National Health and Medical Research Council, 2003a).  Obese adults in 

particular are at heightened risk, with all three BMI subcategories of obese associated with 

higher all-cause premature mortality (Flegal et al., 2013).  Obese 25-35 year-olds are also 12 

times more likely to die at a young age, compared to healthy weight young adults (National 

Heart Foundation of Australia, 2007).  The amount of weight gained in adult life (National 

Health and Medical Research Council, 2003a) and the length of time spent obese (National 

Heart Foundation of Australia, 2007) have also been linked to premature mortality.  In 2003, 

half of the total burden of disease attributable to high body mass was due to mortality (Begg 

et al., 2007).  To summarise, all other medical factors held equal, an obese individual is at 

greater risk of early death than someone in the healthy weight range. 
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2.4.1.2  Morbidity.  As well as links to higher premature mortality, it is well 

established that being significantly overweight contributes to higher rates of morbidity 

(National Heart Foundation of Australia, 2007).  Namely, excess bodyweight contributes to 

increased likelihood of Type 2 diabetes, cardiovascular disease, hypertension, some forms of 

cancer, sleep apnoea, infertility and other physical health issues (Royal Australian College of 

General Practitioners, 2006).  Of particular note is the increased risk of Type 2 diabetes: risk 

of developing non-insulin dependent diabetes, which in turn mediates most diseases and 

illnesses associated with obesity, increases sharply among individuals who are even mildly 

overweight (National Health and Medical Research Council, 2003a).  Thus, it is not 

surprising that 75% of adults with Type 2 diabetes are also overweight or obese (Australian 

Bureau of Statistics, 2008).  The World Health Organization (2012) estimates that globally, 

44% of diabetes, 7-41% of certain cancers, and 23% of ischematic heart disease can be 

directly accounted for by obesity and overweight.  The prevalence of abdominal adiposity – 

the fat distribution type most closely related to health risk (Carroll, Phillips, & Der, 2008) – is 

also on the rise (National Heart Foundation of Australia, 2007).  In short, high BMI is 

associated with a number of serious chronic diseases and health risks. 

2.4.2  Psychological consequences.  Excess weight has been linked to higher rates of 

psychopathology (Sanderson, Patton, McKercher, Dwyer, & Venn, 2011), however the causal 

relationship between high BMI and poor psychological health is more spurious than the one 

between obesity and medical problems.  Oftentimes, the same psychological factors that can 

be attributed to high body mass are also found to exacerbate weight problems.  For example, 

longitudinal research has linked high BMI to higher rates of depression (Ogden, 2000), 

however it is also acknowledged that a potential symptom of depression is increased appetite 

and substantial weight gain (American Psychiatric Association, 2000).  Similarly, low self-

esteem is reported in some longitudinal studies as an outcome of obesity (Puhl & Heuer, 
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2009), but the onset of weight gain has also been shown to lower one’s self-esteem (Ogden, 

2000).  Quality of life – the aspect of psychological functioning most investigated in the 

literature for its connection to obesity – also appears to be connected negatively to body mass 

(Anderson, Rieger, & Caterson, 2006).  While the outcomes of research into the 

psychological disturbance of overweight individuals is inconclusive, it is apparent that 

correlations do exist between excess weight and poorer psychological health (Lee & Shapiro, 

2003), and these associations are explored in great detail in the next chapter. 

2.4.3  Interpersonal and social consequences.  Overweight and obese Australians 

have been found to experience significantly more social isolation and greater difficulty with 

interpersonal relationships than people in the healthy BMI range (National Health and 

Medical Research Council, 2003a).  These statistics could be in part a function of social 

difficulties experienced early on and throughout the lifespan (Thomas et al., 2008).  For 

example, one large, population-based study (Hansson, Karnehed, Tynelius, & Rasmussen, 

2009) found that children as young as 10 years old hold prejudicial views against their obese 

peers, using words like “lazy”, “sloppy” and “slow” to describe silhouettes of overweight 

children.  These findings are not exclusive to the abovementioned study; Puhl and Brownell 

(2001) reported that 24% of nurses surveyed felt “repulsed” by obese individuals, and 28% of 

teachers thought of obesity as the worst thing that could happen to them.  Prejudicial views of 

overweight and obese people transfer to the workplace, too; obesity has been linked to 

discrimination in job interviews, lower rates of promotion and wage increases, and higher 

levels of job termination (Puhl & Heuer, 2009).  Obese individuals have described perceiving 

a shift towards an increased culture of blame and discrimination against heavy individuals 

(Thomas et al., 2008). 

2.4.4  Economic consequences.  In addition to the well-documented links to poorer 

physical, mental health (e.g., Royal Australian College of General Practitioners, 2006) and 
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social outcomes (Crossman, Sullivan, & Benin, 2006; National Heart Foundation of 

Australia, 2007), there are substantial economic consequences for societies and governments 

as a direct result of obesity.  Obesity and overweight, and their associated illnesses, place 

considerable strain on health systems and economies (Colagiuri et al., 2010).  Obese and 

overweight adults account for 7.5% of Australia’s total burden of disease and injury (Begg et 

al., 2007).  In 2008, excess weight cost Australia an estimated $58.2 billion dollars; $8.3 

billion was in direct costs, such as workplace absence and carer costs, and $49.9 billion was 

lost to burden of disease-related expenses, such as disability and obesity-related death 

(Access Economics, 2008).  The NHMRC alone spent $31.5bn on obesity-related funding in 

2010 (National Health and Medical Research Council, 2012).  There are evidently substantial 

financial incentives for improving the state of obesity in Australia. 

2.5  Conclusion 

Taken together, the above evidence paints a picture of obesity and overweight as a 

global phenomenon, with particularly high prevalence rates in Australia.  The proportion of 

adults above the recommended BMI range for health has drastically increased over the past 

40 or so years, and without coordinated and widely-implemented multidisciplinary efforts, it 

is expected that these rates will continue to accelerate.  The rate of increase has been sharper 

for different subsets of the overweight and obese population; the greatest growth in recent 

years has been observed among young adults and the obese, and the highest percentages of 

overweight and obesity are found among the disadvantaged, First Nation Australian peoples, 

older adults, and males.  In addition to being at heightened risk of premature death, 

overweight and obese individuals are typically sufferers of poorer physical and psychological 

health than their healthy-weight counterparts.  Obesity – an expensive phenomenon due to the 

associated burden of disease costs – is also linked to greater interpersonal and broader social 

problems.  
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Chapter 3  

The Conceptualisation and Treatment of Obesity 

3.1  Overview 

Obesity is a complex phenomenon; although it can be simply defined (Rosenbaum, 

Leibel, & Hirsch, 1997) and classified (World Health Organization, 2000), it involves a 

detailed interplay between a range of intricate systems that stretch across the psychological, 

behavioural, environmental, social and physiological domains (Devlin, 2007).  Clinical 

descriptions of obesity as a health problem date back as far as the time of Hippocrates, who 

not only recognised obesity as a disease and described its cause as an imbalance of energy 

intake and expenditure, but highlighted its associated comorbidities (Haslam, 2007).  

Although obesity has historically been widely seen as a sign of affluence and wealth 

(Haslam, 2007; Sutin et al., 2011), its status as a disease can also be traced back centuries.  In 

the Middle Ages, obesity was linked to laziness and gluttony, and monographs as far back as 

the 1700s defined corpulence (obesity) as an actual disease linked to shortened life and 

disability (Bray, 2004b).  In the 1960s, the rates of obesity were still moderate even in 

developed countries like the United States of America, however obesity became a wide-scale 

concern as prevalence began to skyrocket in the 1980s (King, 2013).   

Scientific research, at least in its current form, into the aetiology, nature, sequelae and 

treatment of obesity began in earnest in the 1970s (Brownell, 2010), and this research has 

burgeoned as the obesity epidemic has gained in speed and global attention.  Obesity research 

has typically focussed on one of two aspects of the epidemic; enhancing the scientific 

community’s understanding and conceptualisation of obesity (e.g., Alonso-Alonso & 

Pascual-Leone, 2007; Volkow & O’Brien, 2007), or the implementation of prevention and 

treatment strategies (e.g., Moldovan & David, 2011; Munsch, Meyer, & Biedert, 2012).  

Consequently, the past 50 years has seen varied theories and models of obesity put forward 
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by medicine, neuroscience, psychology, psychiatry and other domains, as well as the 

emergence of an abundance of wide-ranging treatment methods (National Heart Foundation 

of Australia, 2003; World Health Organization, 2004).  To follow is a broad summary of the 

literature’s current standing on each of these two areas; a glance at the main determinants and 

correlates studied by obesity researchers, and an assessment of how well this understanding 

has been translated into obesity treatments for the adult population.  In line with the aims of 

the current research, which is to offer a conceptualisation of obesity that spans the breadth of 

studied domains, note that the two presented reviews in this chapter summarise only the most 

salient findings of the most relevant factors in each domain. 

3.2  The Conceptualisation of Obesity: A Literature Review of Known Obesity 

Correlates 

3.2.1  Introduction.  The literature is clear that theoretically-informed treatments are 

more successful at engendering health behaviour change than atheoretical ones (Noar & 

Zimmerman, 2005), however in spite of researchers’ attempts, relatively little is still known 

about the aetiology of obesity (Ooi, Kennedy, & Levitan, 2012).  Subsequently, although a 

plethora of weight reduction treatments are readily available, including commercial weight 

loss programs, very low calorie shakes and meal replacements, weight loss devices, 

University-run clinical trials, over-the-counter products, alternative medicines, self-help 

books, and pharmacological interventions, a surprisingly large number of these modern 

weight loss treatments are atheoretical (Annesi & Unruh, 2008; Byrne, 2002).  As such, the 

vast majority of current treatments remain grossly ineffective (Brownell, 2010); although 

many diets and weight loss techniques will achieve short-term results (Foster-Schubert et al., 

2012), successful long-term weight control remains well beyond the grasp of what modern 

obesity treatments claim to offer (Katz, 2005).  Gaining a better understanding about obesity 
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is therefore a key aspect of improving treatment and prevention of excess weight (King, 

2013).   

The section below broadly surveys many of the determinants, theoretical frameworks 

and researched correlates put forward in the literature as a way of understanding obesity, and 

the reason for its recent rise.  Researched correlates and frameworks are presented according 

to the following domains: demographic factors; social factors; environmental factors; 

biological factors; behavioural factors; and psychological factors.  Note that the suspected 

correlates of obesity reviewed in this chapter are far from an exhaustive list of factors studied 

in the literature, however only variables measured in the current study and found to be 

relevant to the final multidimensional model of obesity subtypes are presented. 

3.2.2  Demographic factors.  Age (Wells, Cole, & Treleaven, 2008), gender (Ciblis 

et al., 2011) and ethnicity (O’Dea, 2008) have each been shown to influence weight and 

shape.  The following is a brief overview of the literature’s findings about the strength of 

association between BMI and each of these demographic factors. 

3.2.2.1  Age.  As mentioned in Chapter 2, age effects on BMI have been investigated.  

Generally speaking, age is positively associated with BMI, with the highest portion of 

overweight or obese Australians (75%) found in the elderly (Australian Bureau of Statistics, 

2012).  Due to a combination of the obesity epidemic and the ageing population, the number 

of older Australians who are overweight or obese has more than trebled over the last quarter 

century (National Heart Foundation of Australia, 2007).  Although the elderly are generally 

shorter than young adults (Australian Bureau of Statistics, 2012), the disproportionately large 

percentage of high-BMI elderly Australians is unlikely to be solely attributed to height 

changes with age.  There is good physiological evidence to explain why older people are 

more likely to be obese.   
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Ageing typically involves the gradual deterioration of muscle mass, which slows 

down the process of metabolising fat, and in the absence of increasingly intensive physical 

activity, the result is a positive energy balance (Fernandez et al., 2008).  This is supported by 

the finding that not only BMI but waistline increases with age (Harrington & Elliott, 2009), 

which is suggestive of metabolic inefficiency (Dalton et al., 2003).  Interestingly, the 

mortality rate is lower amongst elderly overweight people than it is for same-aged peers in 

the healthy weight range (McTigue, Hess, & Ziouras, 2006), and so the accumulation of fat 

towards the later stages of life may in fact be an evolutionary mechanism to facilitate survival 

in the years when illness and physical fragility is greatest (Glaser, 2010).  In contrast to this 

clear trend of weight gain in later life, inconsistent patterns have been observed for age with 

regards to long-term control of weight following weight loss, with research showing adults in 

both younger (Ball, Gingras, Villetard, Kayman, & McCargar, 1999) and older (Ogden, 

2000) age categories as most successful. 

3.2.2.2  Gender.  Consistent divergent effects have been noted for gender on BMI and 

its related obesogenic risk factors, such as variations in: social pressures; health risks; body 

shape; motivations for weight loss; food choice; weight loss success; eating disorder 

prevalence; genetic products; personality features; body image; and prevalence of particular 

mental health problems (Dohm, Beattie, Aibel, & Striegel-Moore, 2001; Haslam, 2005; Lafay 

et al., 2001; Ogden, 2000; Sarlio-Lähteenkorva, Rissanen, & Kaprio, 2000).  Unsurprisingly, 

the relationships inferred between the factors that are thought to explain these gender effects 

are layered and at times subtle.  As just one example, research has found a connection 

between weight loss relapse, low income, and weight fluctuation, and women appear more 

prone to all three of these factors (Dohm et al., 2001).  Some of the known obesity correlates 

mediated by gender have already been presented in the previous chapter, and many of the 
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correlates discussed throughout the remainder of this chapter are discussed separately for men 

and women.  

3.2.2.3  Ethnicity.  Given the documented genetic associations with obesity (see 

3.2.5.3 Family history of obesity section), researchers have also investigated the connection 

between BMI and ethnicity.  Striking differences have consistently been observed.  For 

example, a national study recently conducted in the United States of America found an 

obesity prevalence of 40% among African American women with no Hispanic heritage, 

versus 22% obesity reported for non-Hispanic Caucasian American women (Pan et al., 2009).  

African American, Native American (Crossman et al., 2006) and Mexican American 

populations (Jeffery et al., 2000) have all been found to have higher obesity rates than 

Caucasian Americans, and these effects have been demonstrated in both cross-sectional and 

longitudinal studies (Crossman et al., 2006).  Similarly, significantly higher rates of excessive 

weight gain and trouble losing weight or maintaining weight loss have been reported for non-

Caucasian American populations (Jeffery et al., 2000). 

It is important to note that obesity is measured differently in some ethnic populations, 

as comparable medical complications arise at different BMIs for people of different ethnic 

backgrounds.  For example, health risks equivalent to those reported for Caucasians with a 

BMI above 30 are observed among higher-BMI Polynesians, lower-BMI Japanese and 

Chinese, and lower-BMI First Peoples of Australia (National Heart Foundation of Australia, 

2007).  Using the appropriately-adjusted BMI ranges, minority ethnic populations are at 

greatest risk of obesity in Australia (Royal Australian College of General Practitioners, 

2006).  For example, the rate of obesity in Aboriginal and Torres Strait Islander Peoples 

living in non-remote areas is approaching double that of other location-matched Australians 

(National Heart Foundation of Australia, 2007).  In addition to genetic explanations for these 

differences, it is acknowledged that the association between BMI and ethnicity is mitigated 
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by the observed relationship between ethnicity and social disadvantage (O’Dea, 2008).  

Understanding the obesogenic risk factors specific to each ethnic group is important, Seo and 

Sa (2008) argue, because of the potential to adjust treatments to suit different backgrounds. 

3.2.2.4  Conclusion.  In conclusion, basic variables that describe members of any 

given population – age, gender and ethnicity – have been shown to correlate with BMI in 

important ways, and a model of obesity that seeks to understand the defining characteristics 

of high-BMI individuals should include an assessment of these factors. 

3.2.3  Social factors.  What social factors make a difference to obesity?  Researchers 

have turned their attention to understanding the mechanisms by which social variables, such 

as family environment, group support and relationship status, influence weight control.  

Many of these social factors will be discussed in the context of related psychological factors, 

including discrimination (3.2.7.4 Self-esteem section), emotional support (3.2.7.7 Coping 

section), social pressure (3.2.7.3 Eating disorder symptoms and 3.2.7.8.3 Motivation for 

weight loss sections), and beliefs about self in relation to others (3.2.7.9 Schemas section). 

3.2.3.1  Social norms and relationships.  There is now a compelling bank of evidence 

that supports the contention that interpersonal relationships do influence weight and weight 

change.  Baker, Little, and Brownell (2003) looked at the effect of social norms in particular, 

and found that adolescents’ food and physical activity choices were influenced by their 

family and peers.  They found that those who perceived their own health choices as 

unimportant to their family and peers, and perceived their peers’ eating and exercising 

choices as unhealthy, made less efforts to engage in healthy eating and physical activity 

levels themselves.  These effects do not appear to be unique to teenagers; research also 

implicates social influence as a determinant of adult weight control. 
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Several studies have been conducted to explore the connection between adult BMI 

and social factors.  One longitudinal study found that shared living among couples provided 

additional opportunities for social influence.  Cohabitation resulted in more shared meals, and 

subsequently more occasions in which individuals could tempt their partner away from, or 

assist them stick to, their diet (Anderson, Marshall, & Lea, 2004).  Another naturalistic study 

looked at the effects of social support at work (i.e., opportunities to participate in worksite-

run weight loss groups) on healthy choices.  Tamers and her colleagues (2011) noticed that 

employees who utilised access to this support at work were more likely to exercise more, and 

slightly more likely to increase their intake of fruit and vegetables.  Along the same lines, 

interesting experimental research undertaken by McFerran, Dahl, Fitzsimons, and Morales 

(2009) observed the food choices of women in the company of other women of varying body 

sizes.  They noticed an interaction effect between portion size and others’ body shape; 

women matched the large portion sizes of the confederate only when the confederate 

appeared thin, but chose smaller portions when the confederate wore body padding to appear 

larger (McFerran et al., 2009).   

The impact of social support on weight control seems less clearly understood than the 

research presented above.  Some research has found that formerly obese adults who 

successfully control their weight long-term are more likely to initiate regular exercise on their 

own (Ball et al., 1999), and require less social support for the prevention of weight gain (Ball 

& Crawford, 2006).  On the other hand, several studies have found that the support offered by 

others is significantly correlated with successful weight loss and maintenance (Chao et al., 

2000).  For example, Wing and Jeffery (1999) found that encouraging participants to enlist 

the support of a friend in their efforts to lose weight did assist in long-term weight control 

(Wing & Jeffery, 1999).  More research in this area might shed light on the social correlates 

of lasting weight loss. 



27 

 

3.2.3.2  Socialisation into obesogenic behaviours.  As childhood obesity is 

consistently one of the strongest predictors of adult obesity (Ekberg, Angbratt, Valter, 

Nordvall, & Timpka, 2012; Singh et al., 2008), it is of relevance to note that family aspects of 

social influence appear to be a determinant of obesity onset in children in multiple ways.  A 

systematic review of 58 relevant papers concluded that how families promote and model 

eating behaviours (e.g., parent and sibling food intake) and availability of healthy food (e.g., 

low-sugar beverages, fruit and vegetables) shapes young people’s food intake (van der Horst 

et al., 2007).  The systematic review also linked socioeconomic factors such as household 

income and parental education to obesity risk in children and adolescence.  Parenting styles 

have also been linked to childhood obesity, with obese weight status and disturbed eating 

predicted by lax parenting and low parenting control (Fraser et al., 2011).  Limited cognitive 

stimulation, insufficient emotional support (Garasky, Stewart, Gundersen, Lohman, & 

Eisenmann, 2009), and retrospectively self-reported emotional abuse and neglect (Allison, 

Grilo, Masheb, & Stunkard, 2007) experienced in childhood have also been associated with 

higher BMI in adult years.   

3.2.3.3  Socioeconomic characteristics.  The markers of social disadvantage have 

also been linked to obesity (Chapman et al., 2009).  For example, Ali and Lindström (2005) 

found that women who were overweight or obese were also more likely to be unemployed, 

with a lower education, lower social participation, and lower emotional and instrumental 

support.  In Australia these effects are particularly distinct, with the rate of obesity reportedly 

almost twice as high among the most socially disadvantaged women compared to women in 

the highest socioeconomic bracket, and similar results for men (National Heart Foundation of 

Australia, 2007).  In particular, lower income and unemployment have been strongly 

associated with ongoing weight problems (Ogden, 2000).  One explanation for this observed 

relationship is that unemployment and low levels of education predispose individuals to a low 
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income, and this in turn affects weight control by limiting access to affordable nutritionally 

balanced meals (Drewnowski & Specter, 2004) and opportunities to exercise in a safe, 

walkable environment (Stafford et al., 2007).  

The correlation between low socioeconomic status and high BMI can be understood 

in the context of several other obesogenic risk factors, in addition to the above explanation.  It 

has been well-established that a low socio-economic status is linked to higher incidence of 

general health risk behaviours such as cigarette smoking and alcohol consumption (Cubbin, 

Vesely, Braveman, & Oman, 2011), as well as greater mental health and physical health 

problems (Safaei, 2012), all of which correlate with high BMI (Ali & Lindström, 2005; 

Khlat, Jusot, & Ville, 2009; Williams, Germov, & Young, 2011).  Another often-overlooked 

mitigating factor is food insecurity.  Eating disorder research has identified preoccupation 

with lack of availability of food as a significant precursor to overeating (Lofton, 2008; Olson 

& Strawderman, 2008), and although a positive relationship has been observed between food 

insecurity and obesity, research has found this relationship is mediated by socioeconomic 

variables (Laraia, Siega-Riz, & Evenson, 2004).  Moreover, evidence increasingly suggests a 

causal relationship between social disadvantage and obesity is possible, with factors such as 

low parental education attainment predicting excessive weight gain in adolescent girls 

(Crossman et al., 2006).  Indeed, socioeconomic factors undoubtedly impact upon adult 

weight, through varied pathways (Ali & Lindström, 2005). 

3.2.3.4  Conclusion.  In summary, a wealth of studies reflects the multiple pathways 

through which social factors influence BMI.  Research has shown that factors such as the 

BMI and behaviours of co-workers, family members and live-in partners can shape one’s 

own perception of normal weight and eating practices.  Additionally, markers of low 

socioeconomic status have been shown to restrict children and adults’ opportunities to 

manage a variety of obesogenic risk factors. 
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3.2.4  Environmental factors.  One common explanation put forward by researchers 

to explain the rapid increase in prevalence of obesity observed in the Western world over the 

last 40 years is that individuals’ normal biological mechanisms are responding to 

environmental changes in ways that result in a positive energy balance (Rowland, Vaughan, 

Mathes, & Mitra, 2008; and see 3.2.5 Biological factors section).  In other words, the stance 

of many researchers is that obesity is a natural biological response to an increasingly 

obesogenic environment (Bouchard, 2007; North & Martin, 2008).  Environmental 

explanations of obesity have not been able to exclusively account for the increase in obesity 

prevalence (Brug, van Lenthe, & Kremers, 2006; Christian et al., 2011), the most obvious 

example being that not all individuals in an obesogenic environment become obese 

(Murdaugh, Cox, Cook III, & Weller, 2012).  However, with good evidence for 

environmental influences on both energy intake and expenditure (Fernandez et al., 2008), the 

environmental factors thought to play a key role in the complex, multidimensional nature of 

obesity need to be considered.  

3.2.4.1  Food availability and affordability.  The type, amount and accessibility of 

food available in developed countries, which are also typically the countries with the highest 

obesity rates, have changed in recent decades (Carnell & Wardle, 2008).  Researchers point 

out that the food available in abundance today, at grocery stores, supermarkets, restaurants 

and fast food outlets, is much more energy-dense than the food that was available in decades 

past (Bouchard, 2007; Christian et al., 2011).  Moreover, highly energy-loaded food is much 

more readily affordable than low-energy food.  This is demonstrated clearly in Figure 3.1, 

which indicates that foods at the low-density end of the energy continuum (represented in 

units of Megajoules per kilogram) such as fresh produce are exponentially more expensive to 

purchase than energy-rich foods like chocolate (Drewnowski, 2004).  
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Figure 3.1.  The relationship between energy density (y-axis) and cost (x-axis) of selected 

foods (Drewnowski, 2004, p. 155).  Note the logarithmic scale on the x-axis. 

The cheapness and availability of high-density foods has a variable impact on the 

population.  In poorer communities within developed countries, the natural consequence of 

having a meagre food budget is of course to select foods that are cheapest, and these are 

typically the foods highest in density (Darmon, Ferguson, & Briend, 2003).  Thus, low socio-

economic status predisposes individuals to obesity in part because finances become a barrier 

to choosing a nutritionally balanced diet, as is evidenced by the markedly higher amount 

spent on food by high-income households relative to poor households (Drewnowski, 2004).  

Unfortunately, this same pattern is also beginning to emerge even in countries that are not 

considered industrialised.  For example, research that analysed the data from two national 

Thai studies concluded that adult adiposity was already high, and rapidly increasing, in lower 

socioeconomic areas of Thailand (Aekplakorn et al., 2007). 

The very low price of pre-packaged, salty foods rich in carbohydrates (especially 

refined flours and sugars) and fats, in comparison to the cost of fresh fruit, vegetables and 

quality sources of protein such as meat and eggs (Drewnowski & Specter, 2004), is only one 
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cause of the elevating consumption of energy-rich foods.  Another reason is the cultural shift 

in recent decades towards regular dining out and consumption of fast foods, and subsequent 

decrease in consumption of more nutritionally balanced home-cooked meals (Ayala et al., 

2008).  Portion sizes have also increased with time (Rolls, 2003).  This is particularly 

concerning given that imaging studies have found that, relative to lower-BMI individuals, 

obese adults are less receptive to cues that indicate increases in food serving size (Babiloni et 

al., 2009).  Even the composition of meals (the ratio of more expensive protein and 

vegetables in a dish versus cheaper ingredients that are less satiating and higher in energy) 

has changed to favour energy density (Brownell, 2010).  As a result, Westerners consume 

more kilojoules per day now than they did 40 years ago (Brug, 2008). 

3.2.4.2  Exposure to advertising.  Powerful marketing strategies have also greatly 

increased in the modern environment, increasing one’s risk of weight gain (Berthoud, 2004).  

It is well established that an environment saturated with cues that encourage eating regardless 

of hunger and physiological need, as is the case in the obesogenic Western environment, is 

linked to weight gain and obesity (King, 2013).  Food advertising during television viewing 

has been shown to increase snacking markedly in children, as well as adults.  In an 

experimental study, Harris, Bargh, and Brownell (2009) presented children and adults with 

television ads that either promoted particular snack foods, or some other product, and noted 

that the consumption of unhealthy snacks – even snack foods of a different variety to those 

advertised – was significantly higher following food-related advertising.  Indeed, total 

television viewing time for children, regardless of food advertising, has been shown to have a 

positive relationship with higher energy intake (Campbell, Crawford, & Ball, 2006), and of 

course lower rates of physical activity (Pearson & Biddle, 2011).  An environment that 

primes eating high-calorie foods through advertising is compounded by the fact that obese 

adults have been shown to process food cues differently to their healthy-weight peers.  Eye 
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tracking studies (Werthmann et al., 2011) and food-related Stroop tests (Nijs, Franken, & 

Muris, 2010) have shown that adults in the normal weight range, including those who were 

once classified as obese (Phelan et al., 2011), are less sensitive to food cues than obese 

individuals. 

3.2.4.3  Physical environment.  Food intake, energy expenditure and weight control 

are also influenced by one’s physical, or built, environment, as both sides of the energy 

balance equation can be affected by one’s residential location.  Living in an urban community 

as opposed to a rural or remote locality is associated with lower BMI, and this trend has been 

documented both in Australia (Mishra, Ball, Arbuckle, & Crawford, 2002) and other Western 

countries (Aekplakorn et al., 2007).  Obesity risk is theorised to be lowest in urban areas for a 

number of reasons, including: higher density of supermarkets and therefore availability of 

quality food at cheaper prices (Zick et al., 2009); town planning that facilitates walkability 

and physical activity (Christian et al., 2011; Lopez, 2007; Zick et al., 2009); access to health 

care and nutrition education (Andrews, Netemeyer, & Burton, 2009); and provision and 

availability of recreational facilities such as public leisure sports areas and private 

gymnasiums (Harrington & Elliott, 2009).  Similarly, inhabitants of communities with higher 

crime statistics, and visible signs of neighbourhood disorder such as vandalism and broken 

building windows, report lower rates of physical activity (Stafford et al., 2007). 

3.2.4.4  Conclusion.  To conclude, there is convincing evidence to suggest that 

demographic, biological, psychological and sociocultural accounts of obesity are insufficient 

to explain the nature of BMI growth over the last half century (Brug, Oenema, & Ferreira, 

2005; Christian et al., 2011).  Several well-researched environmental correlates of obesity 

have been put forward as viable contributors to the epidemic, and these environmental factors 

can be seen to affect the individual at the household (e.g., family influences), neighbourhood 

(e.g., public safety), suburb (e.g., facility availability), city (e.g., town planning) and even 
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national (e.g., food product distribution and marketing) level.  Due to their multi-level, 

diffuse nature, obesogenic environmental factors are unlikely to change in the short-term 

(Rowland et al., 2008).  Some researchers place so much emphasis on the role of environment 

on the obesity epidemic that they conceptualise obesity as a public health issue requiring 

widespread interventions that require little of individuals in the way of personal effort, akin to 

introducing fluoride into public water systems en masse to prevent dental decay (Bray, 

2004a).  Better research is required in the meantime to better understand how these 

environmental correlates and determinants affect treatment potential (Ball & Crawford, 2006; 

Christian et al., 2011). 

3.2.5  Biological factors.  Irrefutable evidence has now accumulated to suggest that 

biological processes do indeed play a role in the development and maintenance of obesity in 

humans.  Obesity researchers and most laypeople would be aware of the debate regarding the 

role of genes in overweight and obesity, however other important biological factors have also 

been shown to have links to obesity.  Although studies into the genetic, metabolic, neural, 

endocrine, and digestive correlates and antecedents of obesity have yet to reveal an 

exclusively biological account for the obesity epidemic in all but a small minority of cases 

(Choquet & Meyre, 2011), they do help to build an integrated and detailed picture of the 

aetiology of this complex phenomenon.  For these reasons, the known contributions of 

biological factors on the development of obesity, as well as their connections with the 

behavioural, demographic, psychological and social facets included in the present study, are 

considered in this section. 

3.2.5.1  Physical health and health history.  Research has been conducted into the 

impact of physical health on obesity and weight control.  Obesity has been shown to have a 

negative association with the physical health aspects of quality of life; not only do people 

with a high BMI report lower quality of life (Cox et al., 2012), but the quality worsens as 
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BMI increases (Lerdal et al., 2011).  Moreover, a recent systematic review of the literature 

found conclusive evidence that childhood and adolescent obesity is linked to ongoing 

physical problems in adulthood, including as much as a fivefold increase in risk of 

cardiovascular and metabolic diseases in adulthood, such as heart disease, diabetes and 

stroke, and likely early mortality (Reilly & Kelly, 2011).  Furthermore, obesity in adulthood 

is linked to a range of additional problems, such as infertility, some forms of cancer, sleep 

apnoea, and heart disease (Bray, 2004b) as well as premature death (World Health 

Organization, 2012), and these detrimental physical consequences of obesity have already 

been outlined in detail in Chapter 2.   

Epidemiological research has also looked at physical health correlates that separate 

individuals who were successful, versus unsuccessful, at long-term weight control.  Evidence 

suggests that high-BMI adults who go on to successfully maintain a lower weight tend to 

report poorer physical health prior to treatment (Sarlio-Lähteenkorva et al., 2000).  That is, 

sustained weight control may be motivated by an experience of greater physical health 

difficulty and impairment.  It must also be considered that recidivists have a greater history of 

weight fluctuation, which in turn has been linked with poorer physical health (Foreyt et al., 

1995).  There is also some inconclusive evidence that suggests successful and unsuccessful 

weight controllers may be metabolically different, but these claims have yet to be established 

convincingly in the literature (Devlin, Yanovski, & Wilson, 2000).  A better understanding of 

general health markers that differentiate healthy-BMI from high-BMI individuals, and weight 

loss maintainers versus relapsers, may help clarify the biological factors that shape obesity 

development and maintenance. 

3.2.5.2  Sleep.  Sleep quality and duration has been investigated for its impact on 

obesity, and research has consistently associated short sleep duration with heightened risk of 

obesity, especially in children (Touchette et al., 2008).  Evidence is still being gathered and it 
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is premature to draw conclusive connections (Marshall, Glozier, & Grunstein, 2008), as 

research has implicated both below- and above-average sleep duration in obesity (Chaput, 

Després, Bouchard, & Tremblay, 2008).  A systematic review by Patel and Hu (2008) found 

that short sleep duration was associated with obesity independently of other factors, and a 

meta-analysis of cross-sectional studies also connected short sleep duration with high BMI in 

both children and adults (Cappuccio et al., 2008).  It is believed that short sleep duration 

affects metabolic processes, as well as the hormones associated with appetite (Knutson, 

Spiegel, Penev, & Van Cauter, 2007), and while not conclusive, these findings seem 

consistent enough to warrant including assessments of sleep patterns in further research into 

the aetiology of obesity (Marshall et al., 2008). 

3.2.5.3  Family history of obesity.  Numerous studies have shown that family history 

of obesity increases the likelihood of adult adiposity.  For example, studies have noted that 

siblings are three to seven times more likely to be obese than unrelated individuals (Allison, 

Faith, & Nathan, 1996), and twin studies indicate that as much as three-quarters of variance 

in adult BMI can be accounted for by genetic factors (Chung & Leibel, 2008; Farooqi & 

O’Rahilly, 2007; Stunkard, Harris, Pedersen, & McClearn, 1990).  Research has also shown 

that coming from a family of obese members increases one’s risk not only of developing a 

high BMI, but other health problems (Javaras et al., 2008).  For example, very recent small-

scale research suggests that infants born to overweight mothers are more likely to show signs 

of artery thickening, increasing the risk of developing heart disease in later life (Begg, Palma-

Dias, Wang, Chin-Dusting, & Skilton, 2013).  One obvious explanation for the links between 

family history of obesity and an individual’s own adult BMI is genes.  Although directly 

measuring individuals’ genetic markers was well beyond the scope of a large-scale 

questionnaire study such as the one presented in this thesis, recent research has provided 
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compelling evidence supporting genetic explanations of obesity, and so this research is 

summarised here. 

Of all the efforts to explain the biological causes of obesity, the most attention has 

been given to identifying genetic determinants of obesity (Devlin et al., 2000).  There is 

disagreement among researchers regarding the degree of influence of genes on BMI and 

obesity (Fernandez et al., 2008), however the evidence for a genetic link to obesity, provided 

by family studies (in particular twin and adoption studies), linkage and candidate gene 

studies, genome-wide association studies and rodent genetics research, is compelling.  

Previous reviews of research published on the human gene map have identified 127 genes 

with at least one phenotype linked to obesity (Rankinen et al., 2006), and these genetic 

factors together have been estimated to account for as much as 40-75% of the variance in 

BMI (Chung & Leibel, 2008; Farooqi & O’Rahilly, 2007; Stunkard et al., 1990).  In addition 

to BMI, twin studies have looked at a number of other measures of adiposity, and heritability 

is estimated to be: 36-61% for waist-to-hip ratio; 72-82% for waist circumference; 75-80% 

for total body fat; 71-86% for body shape (Chung & Leibel, 2008); and as high as 50-90% for 

body weight (Ordovas, 2008).  These measures of adiposity are among the most heritable of 

human traits (Farooqi & O’Rahilly, 2007).  Heritability of more psychological correlates of 

obesity has also been investigated, and indeed, cognitive restraint in eating, emotional eating 

and uncontrolled eating also appear to be heritable, with as little as 6-28% (Provencher et al., 

2005) and as much as 45-60% of variance accounted for by genes (Chung & Leibel, 2008). 

Genetic research has sought to understand the mechanisms by which genes can affect 

weight and the development of adiposity (fatness).  Obesity in its simplest terms is the result 

of a positive energy balance, whereby insufficient energy is expended relative to energy 

intake (Koskela et al., 2008), and the body stores the excess energy in the form of fat, 

resulting in weight gain (Lenard & Berthoud, 2008).  Broadly then, genes can influence BMI 
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by affecting one of three aspects of this energy balance; energy expenditure, energy intake, or 

energy storage (Chung & Leibel, 2008).  Interestingly, it is posited that genes have the 

greatest influence over the food intake component of the energy balance equation (Chung & 

Leibel, 2008).  This makes sense from an evolutionary perspective; ensuring a positive 

energy balance under extreme conditions (e.g., in times of famine, gestation or great illness) 

is more readily and safely achieved by increasing the volume and/or quality of food ingested 

rather than limiting or lightening the level of physical activity (Chung & Leibel, 2008).  

Lending further credence to this view, Wardle and Carnell (2009) found evidence for genetic 

links to both satiety sensitivity and food responsiveness, and all the genes implicated thus far 

in monogenic types of obesity appear to affect satiety and appetite rather than metabolism 

(Farooqi & O’Rahilly, 2007). 

Monogenetic cases of obesity (i.e., specific gene mutations causing excess fat, such as 

the isolated gene responsible for deficiencies in levels of the appetite-regulating hormone 

leptin; Costa, Brennen, & Hochgeschwender, 2002; Mercer, 2009) represent a very small 

portion of the obese population (Farooqi & O’Rahilly, 2007).  It is estimated that less than 

10% of cases of obesity must be accounted for by single genes (Choquet & Meyre, 2011).  

Several independent and large-cohort studies have noted at least two regions of chromosome 

17 have a particular expression in obese individuals, and these two regions in turn have been 

found in other research to affect the regulation of growth hormones secreted by the pituitary 

gland, the conversion of an enzyme that helps control blood pressure, and the encoding of 

proteins that can affect weight gain (Sutton et al., 2006).  This same chromosome appears to 

affect serotonin transportation (Koskela et al., 2008), and adult males appear to have a 

particular expression of this gene that may genetically predispose them to both obesity and 

depression (Sookoian, Gianotti, Gemma, Burgueno, & Pirola, 2008).  Some gene variants 

appear to only influence obesity in specific populations, for example, the Trp64Arg variant in 
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the Beta-3 adrenergic receptor gene has been the focus of much study because of its 

seemingly exclusive obesogenic effect on Asian populations (Farooqi & O’Rahilly, 2007). 

For the majority of obese individuals, geneticists believe that obesity is the combined 

effect of several gene segments heightening one’s susceptibility to a positive energy 

imbalance (Choquet & Meyre, 2011; Wardle & Carnell, 2009), especially when under the 

right environmental pressures and physiological conditions (Farooqi & O’Rahilly, 2007).  

Looking at these broader genotype effects in the context of biological and behavioural traits 

attributed to the combinations of genes most strongly implicated in obesity, five different 

classes of genotypes that affect energy homeostasis have been proposed (Bouchard, 2007).  

They are: a thrifty genotype (characterised by low metabolic rate and insufficient 

thermogenesis, leading to excessive fat storage); a hyperphagic genotype (affecting 

regulation of appetite and satiety and therefore energy intake); a sedens genotype (associated 

with low physical activity and therefore insufficient energy expenditure); a low lipid 

oxidation genotype (affecting how fat is metabolised); and an adipogenesis genotype 

(proneness to fat cell expansion and high capacity to store fats in the body; Bouchard, 2007). 

The hyperphagic and sedens genotypes are demonstrative of the typically indirect 

influences of genetic products on weight gain.  Rather than BMI variation being attributed to 

deficiencies in metabolism or fat cells, in most cases it is thought to be a combination of 

genetic risks and obesogenic environment factors resulting in excessive energy intake 

(Wardle & Carnell, 2009).  In other words, genetic products linked to weight gain appear to 

exert their influence on BMI by affecting eating and physical activity behaviours (Carnell, 

Kim, & Pryor, 2012).   

The awareness of the influence of genes on specific behaviours (behavioural 

phenotypes) on weight gain has led to the development of a behavioural susceptibility model 
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of obesity (Wardle & Carnell, 2009).  This model emphasises the role of genes in influencing 

obesogenic behaviours as the main pathway to obesity, rather than factors such as inherited 

metabolic traits.  Support for this model is still gathering, with some mixed findings.  For 

example, some research has found corroborating evidence for the model by determining that 

some obesogenic eating behaviours (e.g., binge eating), do appear to have a strong genetic 

loading (Javaras et al., 2008).  Others have concluded that eating behaviours such as eating 

disinhibition do indeed cluster in families, but that environmental, social and behavioural 

aspects play a larger role in the familial presentation than genetic components (Provencher et 

al., 2005).  It seems that there is evidence for behavioural phenotypes influencing obesity, but 

that these associations are relatively poorly understood (Devlin et al., 2000), certainly in 

comparison to genetic links to other psychological and medical conditions. 

While genetically-directed behaviours may modulate some of the gene-obesity 

relationship, it is clear from the evidence presented in other sections of this chapter that 

genetic factors cannot solely account for the aetiology of obesity.  The well-established 

increase in BMI observed amongst people migrating to Western countries suggests a 

substantial role for factors beyond genetic explanations, such as environmental causes 

(Saunders et al., 2007; Wardle & Carnell, 2009).  Similarly, the exponential rise in 

prevalence of obesity over recent decades (Martin, O’Neil, & Binks, 2002) is a pattern that 

simply cannot be explained by genetic mutation alone (Cochrane, 2008; Stice, Presnell, 

Shaw, & Rohde, 2005).  Moreover, a recent meta-analysis performed by Saunders and 

colleagues (2007) examined the evidence of 37 genetic linkage studies collectively testing 

31,000 participants, and found that despite the analysis’ high statistical power, the observed 

link between specific genes and obesity was too tenuous and inconsistent to be conclusive.  

The authors concluded that the individual genetic variation in a group as heterogeneous as the 

obese population may be too broad, and the impact of environmental factors too great, to find 
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a clear genetic link to obesity (Saunders et al., 2007).  The fact that adiposity has increased 

disproportionately in the population, most noticeably among those at the highest end of the 

BMI continuum, also points towards interaction effects between the environment and genes 

(Bouchard, 2007; Wardle & Carnell, 2009), rather than an exclusively genetic effect. 

It is clear from the research outlined in this section that simply dismissing genetic 

theories of obesity due to the clear influence of other factors would also be an oversimplified 

attempt at understanding the aetiology of obesity (Bouchard, 2007).  Doubtless, in a 

comprehensive understanding and well-informed treatment of obesity, there should always be 

room to include the influence of genetics (Farooqi & O'Rahilly, 2007).  More than genes run 

in families, however, and the evidence points towards a complex nature-nurture interplay as 

an explanation for the familial clustering effects of BMI.  For example, as mentioned in 

3.2.3.2 Socialisation into obesogenic behaviours, a systematic review of 58 studies into the 

environmental correlates of obesity in youth concluded that sibling dietary intake, and 

parents’ dietary intake, income and education also increase the risk of obesity development in 

children (van der Horst et al., 2007).  Another systematic review on the links between fathers 

and child weight gain concluded that men influence children’s weight status and eating habits 

through their own nutritional knowledge, eating behaviours, and feeding practices (Fraser et 

al., 2011).  Taken together, these findings speak to the complexity of obesity aetiology; 

overweight families not only genetically predispose children to high BMI and other 

associated health risks, but they also shape children’s eating behaviours through modelling 

and social disadvantage. 

3.2.5.4  Weight history.  Individuals’ weight fluctuation history has been consistently 

shown to have a bearing on current BMI.  As mentioned, there is now very little doubt that 

childhood overweight is predictive of high BMI in adulthood (Reilly & Kelly, 2011), a 

concerning fact given that childhood and adolescent obesity rates have more than tripled in 
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recent decades (National Heart Foundation of Australia, 2007).  A six year longitudinal study 

of over 6,000 adolescents concluded that excess weight in teenage years predicted overweight 

and obesity in young adulthood (Crossman et al., 2006).  It appears that adolescents’ BMI is 

so reliable a predictor of adult weight that teenagers’ expected weight trajectories can be used 

to effectively target resources and reduce the economic and treatment burden associated with 

adult obesity (Ekberg et al., 2012). 

Adult weight history appears to play a role in the maintenance of obesity.  A positive 

correlation has been observed between BMI and weight loss failure; longitudinal research 

suggests that formerly obese individuals who go on to maintain a lower weight long-term 

tend to be lighter at baseline (Ball et al., 1999; Byrne, 2002) and report a lower maximum 

BMI (Byrne, Cooper, & Fairburn, 2004), than those who successfully lose weight but are 

unable to maintain the loss over time.  This may be in part due to psychological and 

physiological factors known to co-vary with both maximum BMI and longer-term weight loss 

success (Byrne et al., 2004; Foreyt et al., 1995; McGuire, Wing, Klem, Lang, & Hill, 1999).  

Similarly, relapsers report a history of significantly more extreme weight fluctuation than 

maintainers (Ball et al., 1999), even after controlling for the effects of different weight loss 

strategies.  On the other hand, successful long-term weight controllers appear to experience 

less yearly weight cycling than weight gainers (Ball, Brown, & Crawford, 2002).   

Other weight patterns have been less consistently observed in the literature.  For 

example, larger initial weight losses are positively correlated with weight loss relapse (Jeffery 

et al., 2000; McGuire et al., 1999), though some studies have found the reverse to be true 

(e.g., Sarlio-Lähteenkorva et al., 2000).  Duration of weight maintenance also appears to 

predict weight control; the longer an individual maintains their weight loss, the longer they 

are likely to continue to do so (Gorin, Phelan, Wing, & Hill, 2004; McGuire et al., 1999).  All 

in all, it appears that a childhood history of excess weight, a larger adult weight, more 
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extreme weight fluctuation, and large but short-lived weight losses, all predispose individuals 

to ongoing weight control problems, and these ongoing weight problems disturb the body’s 

metabolic processes, further exacerbating the problem (Ball et al., 1999). 

3.2.5.5  Neural control of eating and appetite.  Like in the cases of blood 

oxygenation or temperature regulation, there are highly complex mechanisms in place that 

control the fundamental processes of feeding and appetite regulation (Berthoud & Morrison, 

2008).  These systems are numerous, overlapping, and in some cases even highly redundant, 

and this is taken as evidence that the body has a strong biological imperative to ensure 

adequate energy, macronutrient, and micronutrient intake (Berthoud & Morrison, 2008).  As 

mentioned previously, the thrifty gene hypothesis argues that a collection of gene segments 

together have evolved to be incredibly efficient at storing excess energy as fat (Bouchard, 

2007; Carnell et al., 2012).  According to supporters of this hypothesis, the modern obesity 

epidemic observed in the West is the inevitable corollary of placing humans (the genetic heirs 

and heiresses of ancestors whose ability to defend against starvation and illness once 

depended largely upon the capacity to efficiently store energy) in an environment abundant in 

high-density foods and devoid of the need for regular and vigorous physical activity (Carnell 

et al., 2012).  In a similar way to this, it is believed that the brain controls a highly 

sophisticated system that is now contributing to the obesity epidemic because of that 

dissonance between its evolutionary imperative and the current obesogenic environment 

(Lenard & Berthoud, 2008). 

It is argued that a centrally controlled, top-down influence over appetite has 

developed over millennia into a mechanism that maximises the intake of energy by remaining 

acutely sensitive to environmental cues, efficiently extracting energy from a variety of foods 

and food sources, distributing its functions across a number of interconnected systems, and 

directing the storage of excess energy as fat (Blundell, 2006).  The extent of the brain’s role 
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in food intake and feeding behaviours in humans has been the subject of debate for decades, 

no doubt fuelled by a number of compelling discoveries that implicate specific neural 

pathways in energy homeostasis (Blundell, 2006).  For instance, mounting evidence 

implicates the same neural pathways in obesity development that have been found to be 

associated with drug addiction (Volkow, Wang, Tomasi, & Baler, 2013), as discussed in the 

3.2.7.6.1 Impulsivity, hedonic eating and addiction section of this chapter.  Additionally, 

there is very good evidence to suggest now that obese and non-obese adults’ brains are 

physically structured differently (Convit, 2012; Smucny et al., 2012), and these structural 

differences have been implicated in decision-making (Horstmann et al., 2011), which is 

discussed at length in the 3.2.7.10.4 Obesity and cognitive functioning section.  Initially 

thought to be located in only a few regions of the brain, advances in imaging techniques now 

lead researchers to believe this central control of appetite is a network spanning several 

regions of the central nervous system (Lenard & Berthoud, 2008; Parkinson, Chaudhri, & 

Bell, 2009).  Research is underway to better understand the systems within the central 

nervous system that play a role in energy balance (Kishi & Elmquist, 2005).   

3.2.5.6  Conclusion.  The obesity literature suggests that a range of biological factors 

contribute to one’s BMI, albeit through a complex, poorly-understood exchange with 

demographic, environmental, social, psychological and behavioural factors.  Although many 

of these variables, such as genetic vulnerability or known obesogenic neural pathways, were 

not assessed in the current study, it is acknowledged that such factors are important when 

conceptualising adiposity as a multidimensional condition. 

3.2.6  Behavioural factors.  Although purely behavioural interventions (i.e., diet and 

exercise changes) do not seem to be any more effective over the long term than most other 

obesity treatments (Annesi, 2011), evidence overwhelmingly implicates eating and physical 

activity behaviours, rather than physiological factors, in the aetiology of obesity (Mela, 
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2006).  That is, the volume and type of food consumed, the frequency and intensity of 

exercise undertaken, and the hours spent sedentary, appear to be more responsible for 

determining BMI than the efficiency of one’s metabolism (Jéquier, 2002), or singular genetic 

causes such as leptin deficiency (Costa et al., 2002).  The following is a summary of the 

research conducted on the behaviours most relevant to energy homeostasis; energy intake 

through eating, energy output through physical activity, and intentional adjustments to this 

through active weight control efforts. 

3.2.6.1  Nutritional intake.  Obesity and overweight are associated with an excessive 

consumption of dietary fat (Craeynest, Crombez, Koster, Haerens, & De Bourdeaudhuij, 

2008) and inadequate intake of fruit and vegetables (National Heart Foundation of Australia, 

2007).  The regular consumption of fast food and takeaway food is associated both with high 

fat and low fruit and vegetable intake, and an Australian study found that even after adjusting 

for sedentary behaviour, exercise, age and employment status, a higher prevalence of 

abdominal obesity was found in men and women (31% and 25% respectively) who ate 

takeaway foods just twice a week or more (Smith et al., 2009).  This is concerning, given that 

recent data suggests that for the Australian household, over one-quarter of the average weekly 

food and beverage bill is spent on meals out and fast food; more than double the amount 

spent on fresh produce such as meat and fruit (Australian Institute of Health and Welfare, 

2012).   

Despite the association between BMI and dietary fat consumption, and in light of the 

evolution arguments reported in the 3.2.5 Biological factors section, it should come as little 

surprise that a diet high in fat and low in fruit and vegetables appears to appeal to the 

majority of individuals, not just overweight and obese people.  One novel study looked at the 

nutritional composition of American death row prisoners’ last meals, under the assumption 

that individuals eating their last meal would feel free to select a highly palatable and desired, 
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personally salient meal without regard for long-term consequences.  These inmates on 

average chose energy-loaded meals that contained more than double the recommended daily 

intake of fat and protein (Wansink, Kniffin, & Shimizu, 2012).  With regards to fruit and 

vegetable consumption, a recent population study found that only 5.6% of Australian adults 

consume the recommended daily amount of both fruit and vegetables (Australian Bureau of 

Statistics, 2012), which is substantially less than what was reported less than one decade ago 

(National Heart Foundation of Australia, 2007).   

The relationship between dietary fat intake, fruit and vegetable consumption, and 

obesity are complex, with many factors put forward to explain why the consumption of high-

fat foods is implicated in obesity and weight loss relapse.  Stice, Presnell, Shaw, and Rohde 

(2005) purported that humans prefer high-fat foods because: dietary fat is energy-rich and so 

it can more easily tip the energy balance equation towards a surplus; high-density food is also 

usually palatable and therefore more desired and more readily consumed; fat is metabolised 

and stored more efficiently by the body than other macronutrients; and the consumption of fat 

results in weaker satiety signals, and appetite cessation, than other macronutrients such as 

protein or carbohydrates, and so it is easier to eat in greater quantities.  Although the 

relationship between nutrient intake and obesity is more complex than this, from an 

evolutionary perspective, these empirical findings make sense; energy reserves in times of 

famine, illness or threat improve the chances of survival (King, 2013).  Thus, the body is 

geared towards the preference for, and efficient storage of, energy-rich food sources that can 

be readily consumed in greater volumes (Jéquier, 2002).  In light of the above findings that 

suggest that all adults, even adults in the healthy weight range, are primed to favour high-

density foods, it appears that the connection between dietary intake and obesity has more to 

do with a difference in the quantity of foods consumed than the quality.   
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Obesity researchers have also explored differences in eating patterns that distinguish 

individuals who are successful and unsuccessful at maintaining weight losses.  One important 

source of information for these researchers is the National Weight Control Registry data, 

which is a database of thousands of self-selecting Americans who have maintained a weight 

loss a minimum of 30 lbs. (almost 14 kgs) for at least one year (Wing & Hill, 2001).  As one 

might expect, these registrants have been found to have a pattern of food intake that 

distinguishes them from unsuccessful dieters.  One key difference found is the habit of eating 

breakfast; unlike their less successful counterparts, those who were able to lose substantial 

amounts of weight and maintain that lower weight for at least one year made a daily habit of 

eating breakfast (Wyatt, Phelan, Wing, & Hill, 2005).  Research also suggests that 

maintainers eat more regular (Gorin et al., 2004) and healthier meals (Fabricatore & Wadden, 

2006; Ogden, 2000; Wing & Hill, 2001) in general.  In contrast to their peers, individuals 

who maintain weight loss only for a short period of time generally tend to be engaged in 

more rigid, inflexible (Drapeau et al., 2003), calorie-controlled diets (Ogden, 2000) which are 

adhered to less consistently on weekends and holidays (Gorin et al., 2004).  

In summary, the relationship between food intake and BMI is very complex.  Obese 

people appear to differ from their healthy-weight peers in terms of the regularity and volume 

of energy-dense foods consumed, as well as their broader eating patterns.  However, the 

evidence suggests that these nutritional intake differences cannot be explained by group 

differences in food preference alone.  Other factors, such as environmental changes, 

differences in response to food cues, the role of affect, and other eating behaviours must 

contribute to the pathophysiology of obesity, and evidence to support this will be presented in 

sections to come.  It is argued that the obesity epidemic will continue to worsen at a 

population level without implementing treatments that consider nutritional intake within these 

larger contexts (Wardle, 2007). 
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3.2.6.2  Physical activity and sedentary behaviour.  Irrespective of weight status, 

regular physical activity of a moderate to high intensity is recommended for health promotion 

(Shaw, Gennat, O’Rourke, & Del Mar, 2009; Villareal et al., 2011).  Similarly, new research 

is finding that long bouts of inactivity (sedentary behaviour) are associated with serious 

health problems such as cardiovascular disease, independent of physical activity levels 

(Berger, Darby, Owen, & Carels, 2010).  In other words, to increase the likelihood of 

physical wellbeing, the literature recommends regular physical exercise and avoiding long 

periods of inactivity throughout the day.  Not following these guidelines has serious physical 

and economic consequences, as is evidenced by the finding that Australians’ inactivity is the 

second-largest contributor to the burden of disease and injury in this country (Australian 

Institute of Health and Welfare, 2010).  Unfortunately, adherence to a regular exercise 

regimen is typically poor, even among individuals who exercise for reasons other than weight 

loss (Anshel & Kang, 2007). 

Since obesity is, mechanically speaking, the result of too little energy being expended 

to maintain weight homeostasis given the amount of energy being consumed (Australian 

Institute of Health and Welfare, 2010), it stands to reason that exercise and sedentary 

behaviour would be linked to adiposity.  However, the relatively minor variations in physical 

activity levels and energy expenditure observed in members of different weight categories, 

relative to the individual differences in food intake, suggests that physical activity has a much 

smaller bearing on energy balance and obesity risk overall than food intake (Jéquier, 2002).  

This is not to say that individuals’ sedentary lifestyles are not partially responsible for weight 

gain, obesity maintenance and successful weight control.  On the contrary, a comprehensive 

review by Goldberg and King (2007) suggests that regular and moderately intense physical 

activity may be important for weight gain prevention, even if increasing physical activity 

typically only leads to modest weight loss in obese individuals.  
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In addition to obesity prevention, physical activity appears to be a pivotal component 

to the success of long-term weight control among adults with a history of high BMI.  The 

literature indicates that exercise is more important for long-term weight control than initial 

weight loss (Jeffery et al., 2000; Teixeria et al., 2004), and more specifically, regular 

adherence to a preferred form of exercise, rather than any particular type of exercise, is 

predictive of success (Dohm et al., 2001).  This is corroborated by National Weight Control 

Registry data, which found that less than 10% of individuals successful at long-term weight 

loss reported managing to maintain their weight loss without regular physical activity (Wing 

& Hill, 2001).  Similarly, relapsers have been found to exercise less after weight loss than 

those who go on to maintain their weight loss (Dohm et al., 2001; McGuire et al., 1999). 

Deepening the scientific community’s understanding of the direct impact of physical 

activity on BMI is proving difficult, owing to the confounding effects of factors that appear to 

overlap with both physical activity and weight.  For example, a recent systematic review 

conducted by Pearson and Biddle (2011) found that higher rates of sedentary behaviour in 

children, adolescents and adults was closely linked to poorer diet and higher overall energy 

intake, and the literature remains unclear about the causality of this relationship.  Studies are 

even being conducted into the genetic (Dishman, 2008) and neural (Faith, 2008) correlates of 

physical activity motivation, to facilitate researchers’ understanding of the role of exercise on 

weight gain.  Although conclusive answers are yet to be found, a comprehensive aetiological 

formulation of obesity would do well to acknowledge the apparent relationships between 

factors known to influence the energy expenditure component of the energy balance equation.   

3.2.6.3  Weight loss behaviours.  What portion of overweight and obese adults tries to 

lose weight, and what methods do these individuals typically engage in?  These questions 

have relevance to aetiological research, as the nature, extremity, frequency and success of 

weight loss attempts appear to ultimately influence BMI in a number of ways (Ball et al., 
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1999; Ball et al., 2002).  Weight control efforts are common; half to three-quarters of women 

and between one-third and half of men report having intentionally tried to lose weight in the 

past (Jeffery et al., 2000; Martin et al., 2002).  It is also estimated that about 60% of those 

who accurately self-report being obese or overweight also report currently trying to lose 

weight (Annunziato & Lowe, 2007).   

Apart from outcome differences due to the type of obesity treatment (covered briefly 

in the 3.3.4 Treatment efficacy section), the literature has identified some important weight 

control discrepancies that distinguish those who are successful at long-term weight control 

from those who are not.  For instance, research has found that adults with an above-average 

BMI who only temporarily lose weight self-report more frequent dieting than their successful 

counterparts (Teixeria et al., 2004).  Unsuccessful long-term dieters also resort to less 

traditional, more extreme weight control methods, such as fasting, purging and use of appetite 

suppressants (Ball et al., 1999).  This pattern of treatment failure and weight cycling may be 

indicative of a larger picture of disordered eating symptomology among unsuccessful dieters, 

which in turn is associated with weight control problems (Barnes & Tantleff-Dunn, 2010).  It 

is argued that weight regain leads to perceived failure, negative affect and distorted 

cognitions, which are accompanied by even more drastic and ultimately unsustainable 

attempts to lose this gained weight (e.g., excessive dietary restraint; Costanzo, Mustane, 

Friedman, Kern, & Tomlinson, 1999) or further binge eating in response to those 

uncomfortable feelings, thereby facilitating weight regain (Foreyt et al., 1995).  Thus, it 

seems that one’s weight control history, not just actual weight loss but the frequency and 

extremity of past weight control attempts, may provide aetiological information relevant to 

one’s current BMI. 

3.2.6.4  Conclusion.  Researchers have endeavoured to better understand the 

behaviours associated with obesity, and the evidence most definitely suggests that 
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individuals’ food, physical activity and weight control choices do account for variation in 

BMI.  Although it is ultimately the energy consumed and expended that leads to weight gain 

in the majority of cases (Fernandez et al., 2008), restoring a homeostatic energy balance in 

the healthy weight range appears to require a much more complex solution than simply 

encouraging individuals to change these behaviours (Ogden, 2005).  As the remainder of this 

chapter will show, convergent evidence clearly suggests that simply telling an overweight 

person to exercise more and eat less is a gross misjudgement of the complexity of this 

behavioural change for obese people (Ogden, 2005).  This is because the task of rebalancing 

the energy equation is not merely a matter of adjusting behaviours, but managing the 

competing and interconnected environmental, physiological, individual, psychological and 

social factors that influence those behaviours (Riva et al., 2006). 

3.2.7  Psychological factors.  Despite obesity rates in recent years accelerating at a 

speed that cannot be explained by an exclusively biological aetiological theory of obesity 

(Wadden, Brownell, & Foster, 2002), the fact remains that the majority of obesity research 

has investigated the biological explanations and correlates of this chronic condition (Ball et 

al., 2002).  In contrast, relatively little research has been conducted on psychological factors 

associated with obesity (Anderson et al., 2006).  There is increasing acknowledgement of the 

need to deepen (Ball & Crawford, 2006) and broaden (Anderson et al., 2006) the current 

understanding of the influence of psychological attributes and BMI.  In particular, more 

needs to be understood about the obesogenic psychosocial factors that are most amenable to 

weight control interventions (National Heart Foundation of Australia, 2004).  The following 

is a survey of the variables that have been most commonly considered in the obesity research 

and require further study. 
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3.2.7.1  Affect.  

3.2.7.1.1  Affect and food choice.  Fascinating research has been conducted on the 

connection between food choice and emotion.  Evidence suggests that not all food choices are 

alike in their emotional antecedents and consequences, not all emotional antecedents lead to 

the same foods choices, and not all emotional eaters seek comfort in the same foods.  Perhaps 

counter-intuitively, overweight females in one study were found to experience decreased 

positive affect and increased sadness, shame and guilt following the consumption of 

“unhealthy” and “dangerous” high-energy foods (e.g., salami, chocolate), even though these 

foods were rated to be equally pleasant and palatable as the low-energy foods used in the 

study (Macht, Gerer, & Ellgring, 2003).  This finding has been corroborated elsewhere, with 

women who were self-professed “chocaholics” reporting increased negative affect and 

decreased positive affect in response to eating chocolate (Macdiarmid & Hetherington, 1995).   

The research findings on affect and food are inconsistent, however.  Research by 

Wansink, Cheney, and Chan (2003) found that comfort-eating women actually sought out 

snack-like foods, like chocolate, in contrast to males who preferred hearty meals as comfort 

foods, such as steak or casseroles.  Further corroborating this finding, in a double-blind 

experimental study where a sad mood was induced and women were asked to make 

themselves feel better with provided beverages, high-carbohydrate beverages were 

overwhelmingly favoured over high-protein ones (Spring et al., 2008).  In one fMRI study, 

Killgore and Yurgelun-Todd (2006) found that when participants viewed “hedonically 

related” food stimuli (pictures of high-calorie, broadly appealing sweet and fatty foods such 

as cheeseburgers, chocolate cake and hot dogs), they reported higher positive affect.  

Participants in this study also exhibited greater visual cortex activation than when they were 

shown images of low-calorie foods (e.g., whole grain cereal and vegetables) or non-foods 

(e.g., trees or bricks).  Some studies (e.g., Hollander, Pallanti, Sood, Baker, & Buchsbaum, 
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2005) have shown an association between rewarding stimuli and higher oxygenation of the 

visual cortex area, and Killgore and Yurgelun-Todd (2006) posit that this may be an 

explanation for their findings.   

The above findings, together with the outlined links between obesity and affect, paint 

a picture of complex, poorly-understood impact of factors such as macronutrients and eating 

behaviours on the relationship between affect and obesity.  This picture is further complicated 

when considering that childhood associations, social contexts, environmental cues, social 

identification, conditioned responses and palatability have also been shown to affect the 

relationship between affect and food choice (Wansink et al., 2003).  What is clear from these 

emergent trends is the importance of considering the contribution of individual differences to 

the aetiology of obesity. 

3.2.7.1.2  Specific negative affective states and obesity.  Particular negative affective 

states, such as depression (Foreyt et al., 1995; McGuire et al., 1999) and emotional stress 

(Sarlio-Lähteenkorva et al., 2000) have been associated with high BMI.  In one study of non-

bingeing obese individuals, Jansen, Havermans, Nederkoorn and Roefs (2008) found that 

about half the sample rated in the clinical range on the Beck Depression Inventory.  Although 

high negative affect is associated with changed eating patterns even among the non-obese 

(e.g., during states of negative emotion, healthy-weight individuals are more likely to report 

stronger bodily sensations of hunger and are also more likely to use food to modulate their 

feelings; Macht & Simons, 2000), the consequences are more dire for the obese, as 

depression can reduce the effectiveness of already-weak weight reduction treatments (Werrij, 

Mulkens, Hospers, & Jansen, 2006). 

There are a substantial number of concerning features that characterise depressed 

obese individuals.  In comparison to their non-depressed peers, depressed obese adults have 
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greater abdominal adiposity (i.e., larger waist circumference) and higher cholesterol; two 

markers of cardiovascular disease risk (van Reedt Dortland, Giltay, van Veen, Zitman, & 

Penninx, 2013).  Individuals who are both depressed and obese are more likely to engage in 

more binge eating; exhibit greater weight, shape and eating concern; report lower self-

esteem; and are more severely obese (Werrij et al., 2006).  Relative to healthy-weight and 

underweight adults, obese adults also eat a greater volume of food when they are upset, and 

conversely, underweight individuals eat less than healthy-weight and obese individuals when 

experiencing negative affect (Geliebter & Aversa, 2003).  Obese, depressed individuals are 

also more likely to be female and come from a higher socioeconomic background 

(Markowitz, Friedman, & Arent, 2008).   

A number of views have been put forward to explain the mechanisms that underlie the 

relationship observed between obesity and depression.  As mentioned in the 3.2.5.3 Family 

history of obesity section, Sookian and colleagues (2008) found evidence in an adult 

European male sample that individuals with a particular gene variant that reduced serotonin 

transportation were also significantly more likely to be obese.  Given the well-documented 

inverse relationship between serotonin and depression (Koskela et al., 2008), this study 

suggests that depression and obesity may share some of the same causal factors.  Further, 

hypothalamic-pituitary-adrenal (HPA) dysregulation is associated with clinical depression, as 

is heightened levels of cortisol, and these two are also linked to obesity (Markowitz et al., 

2008).  Psychological research into the relationship has also been conducted, and it appears 

that high depressive symptomology in obese people is predicted by body-related worrying, 

but not dieting or binge eating symptomology (Jansen et al., 2008).  A recent systematic 

review and meta-analysis of longitudinal research into depression and obesity concluded that 

depression and obesity have a reciprocal relationship, with each increasing the risk of the 
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other (Luppino et al., 2010).  Markowitz and associates (2008) have proposed the model in 

Figure 3.2 to explain the linked causal pathways to depression and obesity. 

 

Figure 3.2.  Markowitz et al. (2008)’s bidirectional aetiological model of obesity and 

depression (p. 12). 

In addition to depression, it appears that the experience of stress is also implicated in 

obesity and weight change.  Studies have linked stress to obesogenic body shape and 

composition (Markowitz et al., 2008), and visceral fat (abdominal adiposity), which is harder 

to lose and more closely linked to health risk than subcutaneous fat (Adam & Epel, 2007; 

Markowitz et al., 2008).  Cortisol, which is released during times of stress, has been found to 

promote weight gain when released into the bloodstream in high doses (Markowitz et al., 

2008).  It is thought that the release of cortisol during times of psychological stress sets in 

motion a chemical process that reinforces and rewards the consumption of high-fat or sweet 

foods (Adam & Epel, 2007), and indeed, there is mounting evidence to in turn corroborate the 

connection between highly palatable foods and reward pathways (see 3.2.7.6 Personality 

section). 
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Stress has been identified as one of several non-appetitive stimuli that induces eating 

(Lowe & Kral, 2006), and it appears that the type of stressor is important in defining the 

relationship between stress and disturbed eating (O’Connor, Jones, Conner, McMillan, & 

Ferguson, 2008).  For example, one study found that both male and female restrained eaters 

responded to high levels of general stress by eating more than usual, but only women high in 

restrained eating also ate in response to acute stressful events (Weinstein, Shide, & Rolls, 

1997).  Stressful events, such as exam periods for students, have been linked to elevated in-

between meal snacking even in non-obese populations (O’Connor & O’Connor, 2004).  In 

addition to discrete stressful events, small daily hassles that elicit annoyance, worry and 

irritation have been shown to correlate with increases in unhealthy eating and with obesity 

(O’Connor et al., 2008).  It appears that daily hassles result in heightened rumination, and 

obese individuals look to food to ameliorate the uncomfortable experience of perseveration 

on negative events (Kubiak, Vogele, Siering, Schiel, & Weber, 2008). 

Beyond their immediate effects (i.e., inducing increased eating, and therefore 

potentially weight gain), several longitudinal and retrospective studies have linked stressful 

or adverse life events, such as bereavements or financial hardship, to treatment relapse 

(Byrne, 2002).  Individuals who maintain a lower weight report lower levels of stress than 

initially successful dieters who eventually regain the lost weight (Sarlio-Lähteenkorva et al., 

2000).  Similarly, weight fluctuation, a predictor of weight regain, has been linked to stress 

(Foreyt et al., 1995).  Although it is a possibility that recidivists may merely be more likely to 

recall negative events as a way of explaining their weight gain (Byrne, 2002), it is theorised 

that adverse life events increase the negative affect that leads to weight fluctuation and regain 

(Foreyt et al., 1995), or that successful dieters cope with adverse events in ways that do not 

lead to weight gain (Brownell & Wadden, 1992; Byrne, 2002).  The fact that long-term 

maintainers report more positive events during the weight loss phase and fewer negative 
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events particularly during the maintenance phase (Tinker & Tucker, 1997) seems to suggest 

the former. 

Anxiety has also been researched for its links to eating and BMI.  In one of the 

earliest theories of emotional eating, Kaplan and Kaplan (1957) postulated that obese 

individuals attempt to reduce their anxiety through overeating.  Indeed, evidence has been 

found to support this assertion (Silva, 2007), and in particular, a connection has been found 

between anxiety and dietary restraint.  Individuals who constantly worry about and watch 

what they eat are more likely to respond to high anxiety states by overeating (Goldfield & 

Legg, 2006); a finding that echoes the results of experimental research that observed an 

increase in emotional eating in response to induced negative affect (Bekker, van de 

Meerendonk, & Mollerus, 2004).  One very recently conducted longitudinal study found that 

individuals with symptoms of anxiety at baseline experienced a decrease in high-density 

lipoprotein (commonly referred to as the “good cholesterol”) and increase in waistline over 

the next two years, and this trend held even for those who went on to report anxiety scores in 

the normal range at follow-up (van Reedt Dortland et al., 2013).  Taken together, these 

findings not only point towards a connection between anxiety and obesogenic eating, but the 

seriousness of potential health consequences of anxiety for obese people is also underscored. 

3.2.7.1.3  A note on positive affect.  The abovementioned research cited in this section 

presents a strong argument for a link between negative affective states and high BMI.  

However, comparatively little research has been undertaken to investigate the associations 

between positive emotions and obesity, as research on emotional arousal has focussed almost 

exclusively on negative affect (Costanzo, Reichmann, Friedman, & Musante, 2001).  This is 

surprising, when considering the numerous positive associations in most cultures between 

food and happiness: imagine a child’s birthday party without well-wishers gathering around a 
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celebratory cake to sing; or Christmas festivities sans the feast; or the archetypal jolly baker 

without any “love handles”.   

Despite the dearth in data, the research does give some clues as to the role of positive 

affect in eating behaviours and obesity.  Some research suggests a mediatory effect of 

positive affect on dieting, whereby positive affect in people high in dietary restraint can 

induce a lapse in healthy eating (Costanzo et al., 2001).  Moreover, an imaging study by 

Killgore and Yurgelun-Todd (2007) found higher activation in the regions of the visual 

cortex associated with processing of positive affect in response to presentations of energy-

rich foods, but not low-energy foods.  Similarly, there is now substantial neuropsychological 

evidence that implicates reward pathways in overeating; some obese individuals appear to be 

seeking out energy-rich food in order to induce positive affect and ameliorate negative 

feelings (see 3.2.7.6 Personality section).  Obese individuals who rate higher in positive 

affect also report less worry about their body shape and size (Jansen et al., 2008).  In light of 

these interesting and varied findings from different lines of research, inclusion of measures of 

positive affect is warranted in the current investigation into the multiaetiological pathways to 

obesity. 

3.2.7.1.4  Alexithymia.  In light of the links discovered between affect and obesity, 

alexithymia (the inability to verbally articulate emotions) has been explored for its links with 

BMI (Adami, Campostano, Ravera, Leggieri, & Scopinaro, 2001).  The evidence is in 

support of a negative relationship between the two; poor emotional expression is linked to 

higher BMI (Elfhag & Lundh, 2007; Noli et al., 2010).  Specifically, emotional eating 

experimental research has found that it is diffuse feelings (i.e., feelings that are vague and 

difficult to describe) that most efficiently induce an eating response, despite emotional 

arousal typically reducing appetite (Larsen, van Strien, Eisinga, & Engels, 2006).   
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The research also points to some important group differences among obese people 

with alexithymia.  For example, individuals lower in extraversion and higher in neuroticism 

are more likely to be alexithymic (Elfhag & Lundh, 2007).  Also, as expected, gender 

differences have been reported for alexithymia in the obese.  One study found that although 

men and women scored similarly on an alexithymia measure overall, women reported greater 

difficulty identifying their feelings than men, and men scored higher on the tendency to 

minimise their emotional experiences by focussing their attention externally (Elfhag & 

Lundh, 2007).  Another study found that alexithymia was more likely to lead to emotional 

eating in obese men than women (Larsen et al., 2006).  Other studies have found that, rather 

than possessing a diminished inability to articulate or identify feelings, obese people have a 

reduced capacity to process affect (Wegener et al., 2008).  These findings point towards 

alexithymia being an important construct in understanding the aetiology of obesity, but in the 

greater context of other factors that also contribute to uncontrolled eating in response to 

emotional arousal (Noli et al., 2010). 

3.2.7.2  Affect regulation and obesity.  The link between poor regulation of strong 

negative emotion and uncontrollable eating has already been well established in the eating 

disorder literature, particularly with regards to bulimia nervosa (Anestis, Selby, Fink, & 

Joiner, 2007), and so it is not surprising that obesity researchers have also investigated 

possible ties between high BMI and emotion dysregulation.  In addition to being implicated 

in over half the DSM-IV-TR (American Psychiatric Association, 2000) Axis I diagnoses and 

all the Axis II disorders, greater emotional dysregulation has been associated with more 

severe psychopathology in clinical populations (Bradley, 2003; Fischer, Smith, Spillane, & 

Cyders, 2005; Hayes, Wilson, Strosahl, Gifford, & Follett, 1996).  Higher levels of 

psychopathology, in turn, have been found in the obese population in comparison to those in 

the healthy weight range (Ramacciotti et al., 2008).  As mentioned in the previous section, 
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obese individuals are more likely to overeat in response to high emotion than healthy-weight 

individuals (Canetti, Bachar, & Berry, 2002).  However, not only has emotion dysregulation 

been implicated in high BMI, but longitudinal studies are linking poor management of 

negative affect to the health problems comorbid with obesity, including high blood pressure, 

blood sugar, cholesterol, and waist circumference (Kinnunen, Kokkonen, Kaprio, & 

Pulkkinen, 2005). 

The first largely-recognised theory to explain the role of eating in response to affect in 

obesity was put forward over half a century ago (Kaplan & Kaplan, 1957), and since then, 

numerous other theories have been proposed in attempts to explain the relationship between 

the two aspects.  Two emotion regulation theories are of particular note for their ongoing 

relevance to obesity.  Schachter, Goldman, and Gordon (1968)’s externality hypothesis 

posited that obese people are poorly attuned to their internal hunger and satiety cues and 

therefore rely more heavily on other cues to start and stop eating.  Cues for this non-

homeostatic type of eating (i.e., eating for reasons other than maintaining healthy energy and 

nutrient levels) include not only external cues such as food advertisements and social 

situations, but heightened emotions such as boredom and sadness (Elfhag & Morey, 2008; 

van Strien, 2006).  On the other hand, the restraint model (Herman & Polivy, 1980) 

conjectured that obese people are often trying to control and restrict their eating due to 

intense worry, which leads to a loss of self-control (disinhibition) in eating when confronted 

with strong emotions such as stress.  Evidence since found in support of this proposed 

connection between eating disinhibition and emotion dysregulation is substantial (Blomquist 

& Grilo, 2011; Chen, McCloskey, & Keenan, 2009; Hays & Roberts, 2007). 

Other theories have been put forward to explain the connection between affect 

regulation and obesogenic eating.  Building on the psychological, physiological and 

biological models available in the human and animal feeding literature, and extending on 
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these by accounting for the variation across emotions and individuals’ attributes, Macht 

(2008) postulated five basic classes of emotional antecedents to eating changes.  These were: 

emotions evoked by food stimuli influence one’s food choice; high-intensity and high-arousal 

emotions lead to decreased eating; in restrained eating, strong (positive and negative) 

emotions impair cognitive control and lead to increased food intake; in emotional eating, 

high-fat and sweet foods are consumed as an attempt to regulate negative emotions; and in 

normal eating, cognitively- and motivationally-appropriate eating takes place in response to 

emotions (Macht, 2008).  While this theoretical model of emotional eating shows promise 

and makes sense at face value, it has yet to be subjected to much empirical study. 

As regulation of emotion appears to be one of its key functions (Chiesa, Serretti, & 

Jakobsen, 2013; Pepping, Davis, & O’Donovan, 2013), evidence is building to suggest that 

mindfulness may play an important role in weight control.  Mindfulness is globally defined as 

the state of completely and non-judgementally being in the present moment (Baer, Smith, 

Hopkins, Krietemeyer, & Toney, 2006), and has been applied to obesity treatments in a 

number of ways.  The main application has been through mindful eating practice, which 

involves teaching obese adults to tune into the sensory experience of eating as well as the 

interoceptive cues such as satiety and appetite (Lillis, Hayes, Bunting, & Masuda, 2009).  

Mindfulness is also showing promise as an augmentation to behavioural weight control 

treatments, as a way to improve quality of life and reduce psychological distress (Lillis et al., 

2009).  Further, neuroimaging studies have found that obese adults naturally higher in trait 

mindfulness return to baseline brain activity more quickly after being shown food cues than 

their same-weight, low-mindfulness peers (Paolini et al., 2012).  Given the association 

between heightened brain activity in response to food cues and overeating (see 3.2.7.6 

Personality section) this suggests that trait mindfulness may play a protective role in weight 

control. 
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As an aside, although beyond the scope of this paper to review, neuroimaging studies 

have discovered more than one neural process involved both in affect dysregulation and BMI, 

such as the neuropeptide Y system.  The neuropeptide Y system is distributed across several 

sites in the central nervous system, and appears to play a role both in energy balance, in 

particular responses to appetitive stimuli, and emotion regulation, such as anxiety and reward 

systems (Kishi & Elmquist, 2005).  More information is provided on important neural 

systems in the 3.2.5.5 Neural control of eating and appetite and 3.2.7.6 Personality sections. 

To summarise, the link between affect and BMI extends beyond the influences of 

particular feelings on food intake.  Affect regulation research suggests that distress 

intolerance, difficulty remaining focussed on the present moment, and an inability to manage 

and self-soothe in a heightened emotional state is associated with developing and sustaining 

excess fat.  Moreover, evidence suggests that poor affect regulation is associated with 

symptoms of metabolic syndrome, such as high blood sugar, cholesterol and blood pressure.  

Support for this contention that affect dysregulation and high BMI are linked comes from 

divergent sources, including experimental and neuroimaging studies, and a range of emotion 

regulation theories have been postulated to explain the findings.   

3.2.7.3  Eating disorder symptoms.  Obesity is often associated with eating 

psychopathology (Tanofsky-Kraff & Yanovski, 2004), and in particular binge eating disorder 

(Dingemans & van Furth, 2012).  Binge eating disorder is characterised by bouts of non-

appetitive eating, during which large amounts of food are consumed, coupled by a sensation 

of loss of control (American Psychiatric Association, 2000; Pull, 2004).  What separates this 

presentation from the binge eating seen in bulimia nervosa is the absence of compensatory 

behaviours following the binge (Fontenelle et al., 2002).  Binge eating is associated with 

serious damage to psychological and physical health, and with at least 25% of obese people 

thought to meet criteria for binge eating (Pull, 2004), this raises concerns.  Even after 
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controlling for the effects of BMI, binge eating is associated with heightened levels of 

psychopathology (Pull, 2004), compromised workplace productivity (Striegel, Bedrosian, & 

Wang, 2012), premature mortality (Crow et al., 2012), and elevated distress (Didie & 

Fitzgibbon, 2005).  Binge eating, is associated with both initial weight gain, and weight loss 

relapse (Brownell & Wadden, 1992; Davis et al., 2008), and researchers have looked to 

treating binge eating as a way to reduce obesity (Yanovski, 2003). 

Affect regulation appears to play a strong role in binge eating (Costanzo et al., 1999), 

and this in turn has been linked to weight regain (Byrne, 2002; McGuire et al., 1999).  

Although not brought on exclusively by a heightened emotional state (e.g., the precursor to a 

binge might be an external cue such as the smell of food, or the presence of palatable food; 

Mathes, Brownley, Mo, & Bulik, 2009), it is acknowledged that binge eating is often used as 

a way to regulate emotions (Hilbert & Tuschen-Caffier, 2007).  Aetiological studies have 

found that depressive symptoms in combination with binge eating (i.e., the use of eating as a 

way of regulating flat affect) predicts the onset of obesity (Stice et al., 2005).  Investigations 

into the causal pathways to binge eating psychopathology have uncovered a number of early 

life risk factors similar to those observed in eating disorders, suggesting that the markers for 

eating disturbance are present even in the first five years of life (Stice, Agras, & Hammer, 

1999).  Childhood and adolescence characteristics found to be precursors to binge eating 

include: early weight problems (Graber, Brooks-Gunn, Paikoff, & Warren, 1994; Micali, 

2005; Neumark-Sztainer et al., 2007); secretive eating and overeating (Stice et al., 1999); 

family factors such as weight teasing (Neumark-Sztainer et al., 2007) and maternal body 

dissatisfaction and weight of both parents (Stice et al., 1999); psychological problems, 

psychopathology and adverse life events (Graber et al., 1994; Micali, 2005); and social 

pressure for thinness in adolescence (Paxton, Eisenberg, & Neumark-Sztainer, 2006). 
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Although there is clearly overlap between obesity and binge eating (Fontenelle et al., 

2002), different lines of research suggest that the two are far from synonymous.  For instance, 

imaging studies have found specific cortical areas and patterns of neural activity unique to the 

subset of obese adults who struggle with binge eating (Karhunen et al., 2000).  Moreover, 

several self-report studies have found that participants from different BMI categories that 

meet the criteria for binge eating disorder have more in common with each other than obese 

individuals with and without binge eating symptoms do (Didie & Fitzgibbon, 2005; 

Dingemans & van Furth, 2012; Engel et al., 2009).  New research is even uncovering distinct 

subgroups within the binge eating population; adults who meet the criteria for binge eating 

disorder and display features of food addiction demonstrate even higher levels of 

psychopathology than their non-addicted binge-eating peers (Gearhardt et al., 2012).  In sum, 

these findings suggest that binge eating behaviours are part of a distinct presentation and 

aetiology that applies to a subset of the obese adult population only. 

Other eating disorder symptomology, such as compromised cognitive functioning 

(3.2.7.10.4 Obesity and cognitive functioning section) and dietary restraint (discussed 

throughout several sections) have been linked to high BMI and weight control problems.  

Perhaps counterintuitively, anorexia nervosa and obesity have also been shown to overlap in 

their clinical symptomology (Brogan, Hevey, & Pignatti, 2010; Fassino, Piero, Gramaglia, & 

Abbate-Daga, 2004).  One feature of other eating disorders observed in high prevalence in the 

obese population is preoccupation with body shape, weight and size (Stice, Telch, & Rizvi, 

2000).   

Higher dissatisfaction with body weight and shape, and therefore exercising for 

weight, tone, attractiveness, and appearance reasons as opposed to health reasons, has been 

positively connected with eating disturbance (McDonald & Thompson, 1992), which is a 

known risk factor for obesity (Devlin et al., 2000).  Similarly, body dissatisfaction and 
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unsuccessful weight loss attempts have also been shown to correlate (Annesi & Whitaker, 

2010).  It is well established that one’s level of satisfaction with body shape and weight 

substantially impacts self-esteem and general self-image (Foreyt et al., 1995; Furnham & 

Calnan, 1998), however the reverse has also been found to be true; poor self-esteem is 

predictive of body image dissatisfaction in adults (Annis, Cash, & Hrabosky, 2004; Matz, 

Foster, Faith, & Wadden, 2002).  In light of these discovered links, obesity researchers are 

calling for more attention to be drawn to the important link between self-image and obesity 

(Cochrane, 2008). 

3.2.7.4  Self-esteem.  Self-esteem has been investigated as a correlate of BMI.  One’s 

global self-view (self-esteem), even when factoring out the effects of several co-variates, has 

been found to reliably predict other correlates of obesity, such as depression, anxiety, and 

markers of low socio-economic status such as low education attainment, low income, and 

unemployment (Swann, Chang-Schneider, & Larsen McClarty, 2007).  An Australian study 

surveyed almost 3,000 preschool children and found that obese children were indeed more 

likely to have lower global self-worth, and a lower self-perception of physical appearance 

(Franklin, Denyer, Steinbeck, Caterson, & Hill, 2006).   

This clear, measurable impact of excess fat on self-esteem is hypothesised to be at 

least in part due to the documented correlation between obesity and prejudice.  Studies have 

found overweight children are more vulnerable to being a victim of bullying and teasing 

(Franklin et al., 2006).  One study showed that 10 year-old children, particularly children 

from a higher SES, were more likely to discriminate against overweight children than 

children in the healthy weight range, regardless of their own weight category (Hansson et al., 

2009).  This experience seems to follow children into adolescence and adulthood; obese 

Australian adults reported a history of ongoing stigma and discrimination that dated back to 

childhood, and many reported at least one occasion of feeling humiliated as adults by health 
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professionals for their weight problem (Thomas et al., 2008).  Discrimination and prejudice 

against obese individuals is not only experienced in health care settings, but also employment 

settings, educational settings, in the media, and in relationships (Puhl & Brownell, 2001; Puhl 

& Heuer, 2009).  Questions remain about why low self-esteem is not experienced by all 

obese people, and research continues into resilience and protective factors as an explanation 

(Franklin et al., 2006).  More information on prejudice against people with weight problems 

can be found in the 2.4.3 Interpersonal and social consequences section. 

3.2.7.5  Quality of life.  As mentioned, obesity is linked to lower self-esteem (Puhl & 

Heuer, 2009), greater psychological problems (Sanderson et al., 2011), and of course poorer 

physical health (National Heart Foundation of Australia, 2007).  Researchers have 

extensively studied the impact of these factors on one’s psychological and physical quality of 

life, perhaps more than all other psychological aspects of functioning in the obese population 

(Anderson et al., 2006).  As expected, the majority of research connects obesity to 

detrimental effects on both physical and mental aspects of quality of life (Cox et al., 2012).  It 

has been shown that quality of life worsens as BMI increases (Lerdal et al., 2011), and that in 

addition to psychological and physical wellbeing, domains affected include sexual, social and 

work-related aspects of living a full and active life (Cox et al., 2012).   

The relationship between quality of life and BMI appears not be straightforward, and 

there is also contention in particular over the directness of the relationship between 

psychological quality of life and obesity.  A longitudinal study found that obesity at baseline 

was linked to low physical quality of life 20 years later, but mental components of wellbeing 

remained intact (Kozak et al., 2011).  This finding was corroborated by a recent Australian 

community study; after adjusting for physical quality of life as well as gender, age and 

perceived social support, no significant relationship was observed between obese BMI and 

psychological quality of life (Knoesen et al., 2012).  It may be that the apparent relationship 
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between poor mental health and obesity found in previous studies is moderated by physical 

health; Knoesen and colleagues (2012) found that high BMI correlated with poor physical 

health, which in turn negatively affects mental health.  These findings corroborate previous 

research, which has found that poor psychological health is the mechanism by which obesity 

affects mood (Carr, Friedman, & Jaffe, 2007) 

Other factors have been shown to influence the relationship between quality of life 

and BMI.  For example, a study comparing the quality of life scores of BMI-matched black 

and white American women found that obese African American women consistently self-

reported better physical and psychological quality of life, and in particular, better self-esteem 

(Cox et al., 2012).  In addition to self-esteem, individual factors such as cognitions (Pristed, 

Fromholt, & Kroustrup, 2012), perceived capacity to cope with adversity, and a direct coping 

style, also seem to moderate the relationship between obesity and quality of life (Lerdal et al., 

2011).  Given these findings, researchers have called for a greater understanding of the 

individual factors that shape the relationship between quality of life and BMI (Lerdal et al., 

2011; Pristed et al., 2012). 

3.2.7.6  Personality.  As obesity is influenced by genes, behaviours, cognitions and 

affect, and can be thought of as a manifestation of an individual’s particular ways of thinking, 

feeling and acting, it is not surprising that researchers have looked into the overlap between 

BMI and common personality traits (Sutin et al., 2011).  Personality determinants and 

correlates of BMI have been of interest to obesity researchers for some time (e.g., Levitt & 

Fellner, 1965).  Personality has been studied in relation not only to obesity (Sutin et al., 2011) 

and severe obesity (Rydén, Sullivan, et al., 2003), but also to: variations in food intake 

(O’Connor & O’Connor, 2004); disordered eating behaviours (Heaven, Mulligan, Merrilees, 

Woods, & Fairooz, 2001); dietary restraint (Mobbs, Ghisletta, & Van der Linden, 2008); 

weight loss treatment outcomes (Sullivan, Cloninger, Przybeck, & Klein, 2007) and 
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compliance (De Panfilis et al., 2007); neural responses to food (Passamonti et al., 2009); and 

more general health behaviours (Hampson, Goldberg, Vogt, & Dubanoski, 2006).  Numerous 

studies have also examined the genetic products that correlate with both obesity and 

personality (e.g., Lowe, van Steenburgh, Ochner, & Coletta, 2009).   

The literature has failed to find a distinctive personality profile that separates obese 

people from others; it appears there is considerable heterogeneity across the obese population 

(Rydén, Sullivan, et al., 2003).  Similarly, although binge eating symptomology is associated 

with higher prevalence of personality psychopathology (van Hanswijck de Jonge, van Furth, 

Lacey, & Waller, 2003), there appears to be no unique psychological identity that separates 

obese individuals with binge eating psychopathology from obese participants without, or 

individuals in the healthy weight range (Davis et al., 2008).  These findings are not 

surprising, given the convergent research that describes obese adults as a heterogeneous 

population in many other important ways (Brownell & Wadden, 1991; Milkewicz, 2001).  

Even in the absence of evidence for a personality profile unique to obese individuals, 

however, gaining an understanding of the aspects of personality and identity observed to co-

vary with BMI remains an important step in a more complete conceptualisation of obesity.  

To that end, the following is only a very cursory look at some of the more compelling and 

pertinent evidence linking personality differences to BMI variation and eating disturbance. 

3.2.7.6.1  Impulsivity, hedonic eating and addiction.  One personality dimension that 

has garnered great attention from obesity researchers is trait impulsivity.  Impulsivity is the 

tendency to act without planning ahead or thinking actions through; the inability to control 

one’s own behaviours (Guerrieri, Nederkoorn, Schrooten, Martijn, & Jansen, 2009).  Gray 

postulated that people prone to impulsivity are motivated to behave by seeking out rewarding 

stimuli (1970), whereas anxiety-prone individuals are motivated to act in ways that avoid 

aversive consequences (1990).  Thus, impulsive people have a sensitive behavioural approach 
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system (BAS), and anxiety-sensitive people have a more active behavioural inhibition system 

(BIS; Carver & White, 1994). 

How is impulsivity implicated in the pathogenesis of obesity?  As mentioned, 

impulsivity is thought to increase individuals’ tendency to seek out rewarding stimuli (Gray, 

1970), and several neuropsychological studies have now established that, relative to healthy 

weight individuals, obese adults do indeed respond to food cues with heightened reward 

system reactivity (Murdaugh et al., 2012).  When presented with pictures or smells of highly 

palatable, energy-dense foods, obese adults demonstrate exaggerated activation in the 

structures of the brain associated with reward (e.g., nucleus accumbens, orbitofrontal cortex 

and ventral tegmental area) and motivation processes (e.g., the insula, hippocampus, dorsal 

striatum and anterior cingulate cortex; Murdaugh et al., 2012).  Other studies have found that 

obese individuals’ reward circuits are under-stimulated due to reduced dopamine receptors, 

and it is hypothesised that overeating acts as a temporary source of sensation and reward for 

obese individuals (Riva et al., 2006; Wang, Volkow, Thanos, & Fowler, 2009).  This is true 

for both binge-eating and non-binge-eating obese adults, who unexpectedly appear 

indistinguishable from each other in their (elevated) impulsivity relative to those in the 

healthy weight range (Davis et al., 2008). 

The connections observed between impulsivity and reward seeking, and impulsivity 

and BMI, help to explain the findings of obesity research conducted on hedonic eating styles 

and food addiction (Davis et al., 2011; Davis et al., 2008).  For over half a century, obesity 

researchers have tested the hypothesis that obese people enjoy eating more than people in the 

healthy weight range.  Indeed, there is scientific evidence to link hedonic eating (enjoying the 

texture, smell and taste of energy-dense foods) to high BMI (Mela, 2006).  For those who are 

obese, the mere image of highly palatable foods (Passamonti et al., 2009) and anticipation of 



69 

 

consuming them (Stice, Spoor, Bohon, Veldhuizen, & Small, 2008) appears to be enough to 

increase activation in the reward pathways of the brain.   

Recent research has demonstrated that these regions of the brain associated with 

reward are largely the same systems found to be overactive in individuals struggling with 

drug abuse and addiction (Stoeckel et al., 2009).  So, in addition to the aforementioned 

deficits in dopamine receptors priming obese people to seek food out for novelty and 

stimulation (Riva et al., 2006), this behaviour is then reinforced by increased activation in 

cannabinoid and opioid circuits in response to eating (Cota, Tschop, Horvath, & Levine, 

2006).  And, as is the case with developing tolerance to an abused drug (Fortuna, 2012), 

frequent consumption of preferred foods has also been shown to lead to habituation effects; 

even foods that are initially seen as highly palatable become less rewarding and desired with 

daily consumption (Temple, Chappel, Shalik, Volcy, & Epstein, 2008).  Obesity has also 

been likened to drug addiction in other ways, for example, both can be seen as exaggerated 

reward responses to specific stimuli to the extreme that functioning in other important areas is 

compromised (Volkow et al., 2013). 

The findings of behavioural, experimental and imaging studies taken together paint a 

convincing picture of highly impulsive individuals being susceptible to excess weight gain.  

Impulsivity-prone people may be under-stimulated to begin with due to lower dopamine 

receptor density, leading these individuals to seek out novelty and stimulation through food.  

This leads to the observed exaggerated reward system excitation in response to food cues and 

anticipation of eating, the pattern of hedonic eating behaviour more commonly found in 

obese people, and the link between obesity and addiction.  With new evidence linking higher 

reward sensitivity to poorer short- and long-term weight loss outcomes (Murdaugh et al., 

2012), these findings have potentially important implications for improving obesity treatment 

success rates. 
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3.2.7.6.2  Other measures of personality.  Although not measured in the current study, 

alternative constructs of personality also shed light on the role of stable and global traits on 

weight and eating behaviours.  Looking at the Big Five personality factors of openness, 

conscientiousness, extraversion, agreeableness and neuroticism, empirical evidence lends the 

most support to conscientiousness as playing a role in the accumulation of excess fat (Sutin et 

al., 2011).  Individuals low in conscientiousness display lower levels of self-discipline and 

are therefore more prone to obesogenic lifestyles (Elfhag & Morey, 2008; Heaven et al., 

2001).  Further, individuals with low conscientiousness who are also high in perfectionism or 

eating restraint have been found more likely to react to stress by engaging in unhealthy eating 

behaviours, such as overeating or consuming more between-meal snacks (O’Connor & 

O’Connor, 2004).  Conversely, high conscientiousness is associated with health-promoting 

behaviours in general, and with regards to obesity risk and protective factors in particular, 

individuals high in conscientiousness are more likely to: be physically active; stick to healthy 

lifestyle changes; and resist urges to binge eat (Sutin et al., 2011).  One impressive 

longitudinal study found that high conscientiousness in childhood (measured by school 

teachers) predicted better self-reported general health, and lower BMI, in women (but not 

men) forty years later (Hampson et al., 2006).  

The global personality dimension of neuroticism has also been well-linked to obesity 

(Heaven et al., 2001).  Specifically, individuals high in neuroticism are also prone to 

emotional eating and restraint (Elfhag & Morey, 2008), which in turn is associated with high 

BMI (Hays & Roberts, 2007).  Neurotic personality characteristics have also been shown to 

correlate positively with alexithymia in both genders, and as discussed, obesity is more 

prevalent among adults who report an inability to identify and put words to their emotions 

(Elfhag & Lundh, 2007).  Interestingly, Elfhag and Lundh (2007) also found a connection 

between alexithymia, low conscientiousness in women, and low extraversion in men.  High 
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neuroticism has also been linked to greater weight fluctuation (Van Wye, Dubin, Blair, & Di 

Pietro, 2007), higher adiposity, and greater waistline (Sutin et al., 2011), all markers of 

obesity risk, and health risk (World Health Organization, 2004). 

3.2.7.7  Coping.  In light of the well-documented pathways shared between obesity 

and stress (Byrne, 2002; O’Connor et al., 2008), coping styles have been investigated for 

their connection with obesity also (Penley, Tomaka, & Wiebe, 2002).  One study looked at 

the different coping styles of over 2,500 obese Swedish adults, and an emotion-focussed 

coping style was discovered to be indicative of greater distress (defined as a greater sense of 

helplessness and greater perceived negative impact of one’s obesity on both mental and 

physical aspects of life) than a problem-focussed attitude to managing distress (Rydén et al., 

2001).  In the same vain, a withdrawal-based (rather than approach-based) coping style has 

been linked to lower psychological quality of life in the obese (Lerdal et al., 2011), and 

emotion-oriented coping methods have been found to correlate with eating disturbance higher 

than task-oriented coping methods (Spoor, Bekker, Van Strien, & van Heck, 2007). 

Individual coping style has also been linked to weight loss characteristics.  Obese 

people endorsing an emotion-focussed coping style are also more likely to turn to bariatric 

surgery as their treatment of choice (Rydén et al., 2001).  Furthermore, how an individual 

copes in response to weight regain has an impact on longer-term weight control, with some 

studies identifying response to dietary lapse as the strongest differentiating factor between 

weight loss relapse and maintenance (Byrne, Cooper, & Fairburn, 2003).  Specifically, active 

coping responses such as increasing exercise and adjusting diet are more predictive of 

maintaining a new, lower weight in the long term than emotional responses such as becoming 

disheartened and ceasing dieting, or indirect responses such as help-seeking (Dohm et al., 

2001).  Conradt and his fellow researchers (2008) corroborated these findings through a 

longitudinal study, which found a negative relationship between weight loss at six-month 
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follow-up and behavioural disengagement coping methods such as wishful thinking and 

problem avoidance. 

3.2.7.8  Locus of control, self-efficacy and motivation.  The literature has tried to 

place health behaviours, and indeed obesogenic behaviours, in the context of their drivers; 

what psychological factors compel or facilitate engaging in weight loss, or a positive energy 

balance and accumulation of fat?  The findings of research into the connections between BMI 

and three related driving forces (locus of control, self-efficacy and motivation) are 

summarised below. 

3.2.7.8.1  Locus of control.  Rotter’s (1966) construct of locus of control considered 

the role of perceived determinants of an outcome on personal behaviour; it theorised that 

individuals with a sense of personal influence over a particular outcome are more motivated 

to act in a particular way than those who believe their own behaviours will have no bearing 

on that outcome.  For its obvious applicability to obesity research, locus of control is 

traditionally one of the most investigated predictors of weight loss (Teixeira et al., 2005).  

Applied to weight control behaviours, if two obese individuals with polarised loci of control 

both value a lower weight equally, the locus of control theory hypothesises that the individual 

with an internal expectancy for reward (i.e., a belief that lifestyle changes, dieting, exercising 

or other weight control efforts will lead to weight loss) is more likely to engage in particular 

health behaviours than the individual with an external locus of control (e.g., a belief that 

obesity is due to genetic factors, a formidably obesogenic environment, etc; Holt, Clark, & 

Kreuter, 2001).   

The research indeed has found corroborating evidence for the role of locus of control 

in obesity.  Ali and Lindström (2005) compared a large sample of overweight and obese 

women with age-matched women in the healthy weight range, and noted a statistically 
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significant difference in the proportion of women endorsing an internal locus of control; 

18.5% of women with a BMI of 20-25 as opposed to 29.3% of overweight and obese women 

lacked an internal locus of control.  Similarly, healthy-weight individuals appear more likely 

to perceive external locus of control factors (such as fate or powerful others) as less important 

in the prevention of weight gain than obese people (Ball & Crawford, 2006).   

With regards to successful long-term weight control, accumulating evidence is 

building a picture of weight loss maintenance as more achievable for individuals with a 

greater internal locus of control and those who tend to possess greater autonomy, self-

motivation and initiative (Ball et al., 1999; Ball & Crawford, 2006).  Ogden (2000) explored 

the correlates of successful weight maintenance after substantial weight loss, and found that 

women who were formerly categorised as obese and had maintained their new weight in the 

non-obese range for at least three years were less likely than their unsuccessful peers to 

endorse medical causes of obesity.  Similarly, Teixeira, Going, Sardinha and Lohman’s 

(2005) surmised that an independent, self-motivated cognitive style was a strong predictor of 

successful weight control.  In further support of this finding, a prospective Australian study 

reported that lower BMI and smaller weight gain in young women was associated with a 

tendency towards autonomy and motivation (Ball & Crawford, 2006).  Individuals with an 

internal locus of control have also been found to be more pro-active about their weight 

problems than those with an external locus of control (Cochrane, 2008).  

3.2.7.8.2  Self-efficacy.  Individuals’ beliefs in their own abilities to complete tasks 

(self-efficacy; Bandura, 1977) have also been investigated in the obesity literature, as two 

individuals who both possess an internal locus of weight control may still differ in their 

confidence to successfully diet, stick to an exercise regime, or engage in other weight control 

behaviours.  This has been a logical addition to obesity research in light of a solid body of 

research already implicating global self-efficacy in a broad array of health behaviours (Chao 
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et al., 2000).  It is important, however, to distinguish between global and specific variants of 

this construct; weight-specific self-efficacy, that is one’s confidence in their capacity for self-

regulation specific to a behaviours relating to weight control (e.g., resisting highly palatable, 

energy-dense food while on a diet or sticking to regular physical activity of a moderate or 

high intensity), appears to function independently of one’s general, global self-belief and self-

confidence (Eaton & Rossi, 1991; Teixeira et al., 2005).   

Unsurprisingly, the research does strongly link BMI with both diet- and exercise-

specific self-efficacy (Bagozzi & Edwards, 2000).  Overweight individuals have been found 

to exhibit less belief in their abilities to resist overeating than their healthy-weight 

counterparts (Byrne, 2002; Foreyt et al., 1995).  Further, regardless of BMI, individuals with 

a history of substantial weight fluctuation (a risk factor for obesity) have reported lower 

eating self-efficacy than non-fluctuators (Foreyt et al., 1995).  Research into pre-treatment 

predictors of successful weight loss suggests that self-efficacy is a strong predictor of 

treatment outcome (Teixeira et al., 2005), and high eating and exercising self-efficacy have 

each been linked to successful weight reduction outcomes (Ball & Crawford, 2006; Clark, 

Abrams, Niaura, Eaton, & Rossi, 1991).  Moreover, treatments that manipulate eating and 

exercise self-efficacy have found that increasing self-efficacy for exercise and controlled 

eating leads to increased amounts of physical activity and consumption of fruit and 

vegetables (Annesi, 2011).  The link between high self-efficacy and greater weight loss 

outcomes makes further sense in the context of other psychological correlates of this 

construct; self-efficacy has associations with self-worth, self-confidence, taking initiative, 

and optimism (Cochrane, 2008). 

3.2.7.8.3  Motivation for weight loss.  Does the nature of weight loss motivation have 

any bearing on outcome; is weight loss success contingent upon whether someone is 

motivated to lose weight in order to improve physical health, or in response to dire warnings 
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from their cardiologist, or to increase perceived attractiveness or confidence, or delay 

premature mortality, to ameliorate feelings of loneliness and low self-worth, or wow wedding 

guests, or to placate nagging loved ones?  The literature remains mixed with regards to which 

motivators for weight loss are more successful in achieving longer-term results, however 

evidence points towards psychological motivators as more effective than medical ones 

(Ogden, 2000).  Some of the conflicting findings may reflect the complexity of the 

relationship between weight loss and motivation, and require further investigation.  For 

example, research has pointed towards different motivating factors among men and women 

(Klem, Wing, McGuire, Seagle, & Hill, 1997); men tend to lose weight for health reasons 

whereas women are better motivated by psychological reasons such as improved confidence 

or conceding to social pressure (Furnham & Calnan, 1998; Sarlio-Lähteenkorva et al., 2000).  

On the other hand, this may be a function of obese males being at greater risk of health 

problems than obese females (National Heart Foundation of Australia, 2007).  Further 

investigation into the motivations most conducive to weight control may prove a useful area 

of research for assisting in improving future treatments. 

3.2.7.9  Schemas.  Given the chronic nature of obesity (Bray, 2004b), obesity 

researchers have borrowed psychological constructs used to make sense of other tenacious 

behavioural problems (Anderson et al., 2006).  One such example is the application of 

maladaptive schemas, or negative core beliefs, which are negative views of self or others that 

are thought to be the result of basic childhood needs going unmet (Young, 1998).  

Dysfunctional views of self and others have indeed been found to differentiate obese from 

non-obese people, with some core beliefs more evident in obese populations (Anderson et al., 

2006) and even subgroups within the obese population (Nauta, Hospers, Jansen, & Kok, 

2000).   
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A number of studies have been conducted to explore the role of negative schemas in 

obesity.  Turner, Rose, and Cooper (2005) found that, relative to girls with a BMI of 20 (i.e., 

healthy-weight), adolescent girls with a mean BMI of almost 28 (i.e., overweight) were 

significantly more likely to endorse schemas of emotional deprivation, subjugation, 

insufficient self-control, and abandonment.  Similarly, Van Vlierberghe and Braet (2007) 

compared a sample of treatment-seeking obese teenage boys and girls with an age- and 

gender-matched healthy-weight sample, and found a positive correlation between BMI and 

emotional deprivation, social isolation, defectiveness/shame, subjugation, insufficient self-

control and dependence/incompetence.  Differences have also been reported in adult studies, 

with obese treatment-seeking populations found to be significantly more likely to endorse 

schemas relating to defectiveness/shame, failure to achieve, and social isolation (Anderson et 

al., 2006).  One study further explored core belief differences between obese people who 

binge and those who do not; obese binge-eaters and their non-bingeing counterparts were 

found to share similar cognitions about their weight, eating and shape, but binge eaters’ views 

of self were substantially more negative (Nauta et al., 2000).   

The finding that obese adults generally rate higher overall on measures of 

maladaptive schemata than their non-obese peers (Van Vlierberghe & Braet, 2007) has led to 

aetiological explanations of the connection between obesity and negative core beliefs 

regarding self and others.  That is, rather than the evidence implicating specific schemas in 

obesity, it has been postulated that perhaps obese individuals respond to the activation of any 

negative self- and other-views, regardless of their specific nature, through emotional eating 

(Anderson et al., 2006).  Negative schemas have also been consistently found to correlate 

with elevated psychopathology (Van Vlierberghe & Braet, 2007), and higher levels of 

psychopathology and distress also impact on obesity (Macias & Leal, 2003; Ramacciotti et 

al., 2008).  In short, there is sufficient evidence linking BMI with maladaptive schemas to 
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include its measurement in research seeking to develop of a multidimensional framework for 

understanding obesity. 

3.2.7.10  Cognition.  Less is known about the cognitive processes, specific cognitions, 

and cognitive profiles that characterise obesity than those associated with comparatively 

well-studied eating disorders such as anorexia and bulimia nervosa (Nauta et al., 2000).  The 

below is a brief synopsis of the empirical evidence for cognitive frameworks most relevant to 

the current research. 

3.2.7.10.1  Beliefs about the causes of obesity.  As discussed, one’s beliefs about the 

causes of obesity appears to have implications for weight control, with individuals successful 

at long-term weight loss less likely than unsuccessful obese dieters to believe that obesity is 

caused by medical factors such as slow metabolism or genetics (Ogden, 2000).  These 

findings have not been consistently reported, however.  Dohm and colleagues (2001) failed to 

find a difference between successful and unsuccessful obese dieters’ attributions for the 

causes of obesity.  More recent research conducted in the United Kingdom found that high-

BMI individuals were more likely to attribute the obesity epidemic to structural factors such 

as lack of time to prepare healthy meals, and high cost of healthy foods, than healthy weight 

and underweight adults, but not significantly less likely to attribute obesity to individual 

behaviours (Chambers & Traill, 2011).  Clearly further research is required to shed light on 

these mixed findings. 

3.2.7.10.2  Goals and pre-treatment expectations.  Systematic reviews point towards 

the utility of goal-setting in mobilising weight control behaviours such as improved nutrition 

and physical activity in the obese (Pearson, 2012).  Overweight and obese individuals altering 

their nutritional intake and physical activity levels towards a negative energy balance can 

expect to lose 7-10% of their initial bodyweight within four to six months of beginning 



78 

 

treatment (Wadden & Butryn, 2003).  Nevertheless, individuals seeking obesity treatment 

typically expect far more optimistic outcomes than this (Teixeria et al., 2004), entering 

lifestyle modification weight loss programs seeking to lose double or triple this amount 

(Foster, Wadden, Vogt, & Brewer, 1997).  Not only do weight loss enthusiasts set unrealistic 

goals, but the goal conflict model of obesity also theorises that obese individuals are also 

challenged by the competing goals of weight loss and food enjoyment (Stroebe, van 

Koningsbruggen, Papies, & Aarts, 2013).  Do unrealistic goals from the outset affect short-

term and long-term weight control success?  As is true for many other correlates of obesity 

and weight control reviewed in this chapter, the research favours a complex explanation for 

the relationship between the two (Crawford & Glover, 2012). 

It remains unclear whether unrealistic goals are part of the reason for the prevalent 

treatment relapse rates observed in the obese population.  Some studies have correlated 

highly optimistic goals with vulnerability to relapse (Klem et al., 1997) while others have 

noted the opposite (Linde, Jeffery, Finch, Ng, & Rothman, 2004), and others still have failed 

to find any reliable association between the two (Crawford & Glover, 2012).  Setting a 

realistic goal weight prior to treatment, for example, has been demonstrated in some research 

to be more predictive of long-term weight maintenance than unrealistic goal-setting (Teixeira 

et al., 2005).  Similarly, individuals interviewed prior to treatment who name more 

conservative “acceptable” or “happy” goal weights go on to achieve greater weight losses 

than those with more ambitious and demanding targets from the outset (Teixeira et al., 2005).  

On the other hand, some weight loss studies have failed to find any compelling differences in 

weight loss outcomes for obese individuals who hoped for weight loss either within or 

beyond the realistic limitations of the prescribed treatment (Fabricatore et al., 2007).  Other 

researchers found the link insubstantial, to the extent that they have questioned the necessity 
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of the common practice of augmenting obesity interventions with an emphasis on acceptance 

of more moderate goals (Linde et al., 2004). 

3.2.7.10.3  Post-treatment appraisals.  In contrast to the mixed findings regarding the 

link between pre-treatment expectations and weight control, it appears that there is a clearer 

association between disappointment in treatment outcomes and failure to maintain post-

treatment achievements.  For example, individuals who go on to relapse have been found to 

report less physical and psychological rewards after comparable weight loss success to those 

who maintain their weight loss achievements long-term (Klem, Wing, Lang, McGuire, & 

Hill, 2000; Sarlio-Lähteenkorva et al., 2000).  Additionally, studies found that feeling 

satisfied with a new, lower weight regardless of whether goal weight was reached also 

predicted long-term weight control, whereas weight loss relapsers were more likely to report 

feelings of dissatisfaction with their post-treatment weight, sometimes even despite achieving 

their original weight target (Byrne et al., 2003; Byrne et al., 2004).  Indeed, relapsers were 

less likely than their successful counterparts to perceive that they had reached their goal 

weight (Byrne et al., 2004) or to report having reached other related outcomes, such as 

improvements in self-esteem and appearance (Byrne et al., 2003).  These findings speak to 

the observation that individuals who report the lowest weight-related quality of life are also 

most likely to relapse (Cox et al., 2012).  Taken together, these results suggest that happiness 

with achieved weight loss appears to play an important part in maintaining a lower weight 

post-treatment (Teixeria et al., 2004). 

Several explanations have been put forward to make sense of this trend.  Failing to 

experience or perceive the benefits of weight loss may lead to weight regain, or, alternatively, 

relapsers may be initially less hindered by their weight and therefore less invested in 

sustaining the efforts required for prolonged weight control (Sarlio-Lähteenkorva et al., 

2000).  Weight loss is effortful (Klem, Ning, Lang, McGuire, & Hill, 2000) and for the 
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formerly obese, maintaining a lower weight is a lifelong commitment (Douketis et al., 2005).  

For some, the benefits of weight loss experienced (e.g., increased perceived attractiveness) 

simply may not be sufficient to permanently change the behaviours that sustain overweight. 

3.2.7.10.4  Obesity and cognitive functioning.  Although not directly measured in the 

current research, it is important to note that there is mounting evidence that unfortunately 

links obesity to a decline in cognitive processing, both acutely and in the long-term.  Brogan 

et al. (2010), for example, conducted an experiment to test differences in the decision-making 

abilities of healthy-weight individuals versus adults with features of pathological eating, 

using the Iowa Gambling Task.  Interestingly the researchers found no significant difference 

in impairment between three eating pathology subgroups (61% of adults with anorexia 

nervosa, 77% of those with bulimia nervosa, and 72% of adults with a BMI in the obese 

range yielded scores in the clinical range), but in contrast, only 15% of the healthy-weight 

comparison sample demonstrated equivalent impairment.  In support of this finding, Fagundo 

et al. (2012) found that adult females at both weight extremes showed similar executive 

functioning impairment relative to a control group; anorexic and obese women scored 

significantly worse than their healthy-weight peers on a range of cognitive tasks including the 

Wisconsin Card Sorting Test and Iowa Gambling Task.  Another study found no significant 

difference in the cognitive profile of obese adults with and without binge eating disorder, but 

high rates of cognitive impairment in both groups on a range of tasks that tested attention, 

working memory, visual processing, processing speed and executive functioning (Galioto et 

al., 2012).  The finding that the obese and non-obese differ in their cognitive functioning, but 

not the binge-eating and non-binge-eating, has also been supported through longitudinal 

research (Davis, Patte, Curtis, & Reid, 2010).  Similarly, Nilsson and Nilsson (2009) found 

that overweight individuals were outperformed by their healthy weight counterparts in spatial 

ability and semantic memory tasks.  And although the results remain inconsistent (Dahl, 
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Lopponen, Isoaho, Berg, & Kivela, 2008), there is also evidence to implicate obesity in the 

heightened risk of dementia in later life (Fitzpatrick et al., 2009). 

There are a number of ways that obesity has been found to negatively impact 

cognitive functioning.  With regards to acute cognitive performance, affective states have 

been implicated.  In situations of acute stress, for instance, obese adults have been found to 

perform worse cognitively (Jones et al., 2012).  Abdominal obesity in particular is associated 

with a greater physiological stress response (e.g., greater release of cortisol), and cortisol in 

turn has a dampening effect on cognitive functioning (Lasikiewicz, Hendrickx, Talbot, & 

Dye, 2013).  Other types of negative affect have also been demonstrated to impede cognitive 

performance in obese people more than healthy-weight groups, with depression shown to 

mediate the relationship between obesity and cognitive impairment (Cserjési, Luminet, 

Poncelet, & Lénárd, 2009).   

Differences in the brain structure of obese individuals have also helped to explain why 

BMI and cognitive dysfunction are positively correlated.  For example, white matter in the 

brain plays an important role in information processing, working memory, executive 

functioning and neural transmission speed, and imaging studies suggest that white matter 

integrity is more likely to be compromised in obese people (Stanek et al., 2011).  Imaging 

studies have also shown that the cortical areas of the brain associated with cognitive control 

are thinner in obese adults than they are in healthy weight individuals and formerly obese 

individuals who have maintained a weight loss of at least 13 kilograms for three or more 

years (Hassenstab et al., 2012).  Thus, a predisposition to difficulty with cognitive control and 

decision-making may lead to poorer food choices and chronic overeating in an obesogenic 

environment (Davis et al., 2010).  The prefrontal cortex, which is linked to top-down control 

of behaviour, has also been implicated in obesity, with imaging studies revealing that obese 

and healthy-weight individuals differ significantly in the activation of both the left (Ochner, 
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Green, van Steenburgh, Kounios, & Lowe, 2009) and right (Alonso-Alonso & Pascual-

Leone, 2007) hemispheres.  

3.2.7.10.5  Conclusion.  It is apparent from the evidence cited in this section that a 

variety of cognitive processes seem to be involved in the development, or at least 

maintenance, of obesity.  Overweight and obese adults think differently to those in the 

healthy weight range.  They more often: attribute weight problems to factors outside of one’s 

personal control; set unrealistic weight loss goals; require greater weight loss achievements to 

be happy; are more disappointed with weight loss achievements than successful weight 

controllers; and demonstrate greater cognitive impairment.  There is considerable evidence to 

suggest differences in brain structure and neural activation between those with a BMI above 

or below 25, and these important differences are worthy of inclusion in a holistic 

conceptualisation of obesity. 

3.2.7.11  Knowledge about nutrition and exercise.  Does knowledge about healthy 

nutrition and exercise make a difference to one’s BMI?  Are overweight and obese people 

simply less educated or aware of how to maintain energy homeostasis in the healthy weight 

range?  There exists a large variety of different diets (Volek, VanHeest, & Forsythe, 2005), 

and with the promoters of each diet espousing its superiority over the rest, it is not surprising 

that individuals are confused and overwhelmed by the volume of conflicting information 

regarding how to achieve successful weight control (Katz, 2005).  Having said this, 

overweight and obese people seem to expect dieting to be a part of weight loss, and have at 

least a loosely realistic understanding of the changes in eating required for long-term weight 

control, but the same cannot be said for knowledge about the large amount of exercise 

required for weight maintenance (Cochrane, 2008).  Investigators have therefore been 

interested in understanding the role that sound knowledge about nutrition, health and physical 

activity plays in influencing consumer behaviour, BMI and successful weight control. 
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Interesting research conducted by Andrews et al. (2009) looked at the impact of 

nutrition knowledge on intention to buy energy-dense food that was advertised misleadingly 

(e.g., a chocolate bar advertised as having “half the fat of the leading candy bar” but still 

being high in energy).  After accounting for BMI, demographics, dietary habits, and other co-

varying factors, the study found that an exceedingly high knowledge of nutrition content was 

required for participants to not be swayed by the misleading advertising claims.  Similarly, 

these researchers discovered that a very well-developed understanding of the risks of obesity 

also mitigated the effects of the misleading advertising (Andrews et al., 2009).  Other 

researchers have found evidence to suggest a link between poor understanding of obesity 

risks, and high BMI (Andrews et al., 2009; Noar & Zimmerman, 2005) and weight loss 

relapse (Swift, Glazebrook, Anness, & Goddard, 2009).  While an awareness of health risks 

seems important for long-term weight control, an extensive knowledge about nutrition and 

the mechanics of different dieting techniques does not appear to be predictive of long-term 

weight control outcomes (Cochrane, 2008).  Adherence to a chosen diet, rather than a 

particular type of diet, seems more important in improving the likelihood of long-term weight 

control (Sarlio-Lähteenkorva et al., 2000). 

3.2.7.12  Conclusion.  From the studies reviewed in this section, it is evident that 

psychological factors play an important role in the development, maintenance and 

management of obesity.  Given the literature has identified a particular shortage in 

researchers’ and clinicians’ understanding of this integral part of the obesity epidemic 

(Hankonen, Vollmann, Renner, & Absetz, 2010), it is vital that the current research attempts 

to sample extensively from this domain. 

3.2.8  A summary of the conceptualisation of obesity.  The research presented in 

this chapter demonstrates that the obesity epidemic seen in today’s Western world is the 

conglomeration of myriad demographic, social, biological, behavioural, environmental, and 
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psychological factors interacting with one another.  And although this picture is 

breathtakingly complex, in some ways its detail should not be surprising; the obese adult 

population comprises a heterogeneous mix of individuals with probably even greater 

psychological variability amongst its members than between obese and healthy weight 

individuals (Fabricatore & Wadden, 2006).  Given that this is a group whose members 

amount to almost two billion adults worldwide (World Health Organization, 2012), perhaps 

such diversity is to be expected.   

In spite of this reality, many still reach for overly simplified, heuristic explanations for 

the obesity epidemic.  Of the reviewed domains, genetic factors come closest to providing a 

seemingly straightforward aetiological explanation, with as much as 75% of BMI variation 

observed in adult humans attributable to heritability (Farooqi & O’Rahilly, 2007; Stunkard et 

al., 1990).  However, even these substantially influential genetic factors do not operate 

independently, and they are best considered within a more complete picture (e.g., Marti, 

Moreno-Aliaga, Hebebrand, & Martinez, 2004).  For example, the majority of the identified 

obesogenic phenotypes appear to be influenced by environmental factors (Wardle & Carnell, 

2009), and largely expressed as behavioural and psychological traits anyway (Carnell et al., 

2012; Javaras et al., 2008).   

As a way of contextualising the role of biological factors in the aetiology of obesity, 

Bouchard (2007) proposed a hierarchical model of the relationships between the main causes 

of energy balance identified in the literature, depicted in Figure 3.3.  The model shows 

multiple obesogenic pressures influencing positive energy balance and therefore weight gain, 

with individuals at varying levels of susceptibility (the three arrows of different widths 

leading from “Biological predisposition”) depending on their biological traits.  Bouchard’s 

model explicitly represents all the reviewed domains bar psychological factors, which are 

subsumed within the obesogenic behaviour group.   
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Figure 3.3.  Bouchard (2007)’s hierarchical model of the relationships among the main 

determinants of energy balance (p. 1338). 

While this is a useful theoretically-derived model and valued contribution to the 

research area, it is remarkable to consider that so few conceptual frameworks cover the entire 

spectrum of variables implicated in the development and perpetuation of excessive weight 

gain, and even fewer with due focus on the myriad psychological factors implicated in 

obesity.  A comprehensive literature search failed to find more than a few studies (e.g., Ball 

& Crawford, 2006; Butland et al., 2007) that even measured at least one factor from all of the 

abovementioned domains (i.e., demographic, social, biological, behavioural, environmental 

and psychological dimensions of obesity risk).   

Of the few instances of cross-dimensional, comprehensive models of obesity found in 

the literature, none adequately surveyed the psychological factors implicated thus far by 

researchers.  Furthermore, of those multifactorial, cross-dimensional models found in the 

literature, none seemed to show these complex relationships between variables in the context 

of different aetiological pathways to obesity, or different subtypes of obesity.  For example, 
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the elaborate system map put forward by a government focus group in the United Kingdom 

proposed a web of complex relationships between over 100 factors spanning several thematic 

areas, such as economic pressures and medical characteristics (Butland et al., 2007).  

Although this model has great utility in highlighting many of the well-researched and diverse 

pressures placed on energy balance, and the convoluted ways in which these factors interact, 

the creators of this model note that the model has been criticised for underrepresenting the 

psychological factors known to significantly shape individuals’ energy intake and 

expenditure (Foresight, 2012).   

In conclusion, most theories of obesity are parsimonious aetiological explanations that 

represent only a portion of the reviewed factors, and particularly underrepresent the influence 

of psychological factors.  Moreover, what cross-dimensional, comprehensive models of 

obesity exist in the literature focus on explaining the relationship between the included 

variables and energy balance, and do not offer explanations for how these relationships lead 

to the heterogeneity observed in high-BMI adult populations.  Thus, in spite of the strides 

taken forward by obesity researchers over the last half century (Brownell & Wadden, 1992), 

there remains a dearth in the availability of empirically-tested, comprehensive aetiological 

models of obesity (Alonso-Alonso & Pascual-Leone, 2007; Ball & Crawford, 2006; Brug, 

van Lenthe, et al., 2006).  This dearth, in turn, has contributed to the stunted development of 

effective weight control treatments, as can be inferred from the following section. 

3.3  Theory in Practice: A Brief Review of the Efficacy of Modern Obesity Treatments 

3.3.1  Introduction.  With almost two billion overweight and obese people in the 

world (World Health Organization, 2012), a number that has essentially doubled in the last 

quarter of a century (World Health Organization, 2000), researchers have grappled to 

understand and help treat this epidemic.  The sense of urgency surrounding the treatment of 
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obesity is a reflection of the breadth of its impact; it is not the rapidly growing prevalence per 

se that concerns the scientific community, but the condition’s costly associations with 

premature mortality, comorbid problems with psychological and physical health, and social 

and relational problems (Flegal et al., 2013; National Heart Foundation of Australia, 2007).  

Given the seriousness of the condition, researchers have attempted to treat obesity for a 

number of decades (Brownell, 2010), resulting in a host of overlapping and varied treatments.   

To follow is a brief outline of the benefits of treatment and best practice 

recommendations, as well as a synopsis of the current state of the literature on obesity 

treatment.  Please note, however, that although the current research has treatment 

implications, it is not a treatment study.  As such, it is well beyond the scope of this thesis to 

describe and evaluate the hundreds of empirically-tested obesity treatments, or even the 

dozens of different types of intervention modalities.  For a general review of the efficacy of 

different treatments, the interested reader is referred to the National Health and Medical 

Research Council (2003a)’s guidelines for managing and treating obesity, or the National 

Heart Foundation of Australia (2003)’s review of treatment studies.  This chapter has 

emphasised the psychological correlates of obesity, and so the interested reader is also 

referred to the work of Shaw, O’Rourke, Del Mar, and Kenardy (2009) for a Cochrane review 

of psychological interventions. 

3.3.2  The benefits of weight loss.  It is evident that weight loss improves the health 

of heavy people.  The literature has been consistent in suggesting that a modest weight loss of 

as little as 5-10% leads to clinically meaningful health benefits (Jeffery et al., 2000; National 

Health and Medical Research Council, 2003a), including improvements in blood lipids and 

blood pressure (National Heart Foundation of Australia, 2007) as well as improved 

psychological functioning (Brownell & Wadden, 1992; Klem, Wing, Ho Chang, et al., 2000).  

Though less is known about the impact of weight loss on psychological functioning 
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(Anderson et al., 2006; Brownell & Wadden, 1992), research suggests that weight loss 

alleviates some of the psychological complications reported by overweight and obese 

populations (National Heart Foundation of Australia, 2007).   

Modest, intentional weight loss has been credited with reductions in total mortality by 

up to 50% among those living with diabetes (National Health and Medical Research Council, 

2003a), and losses have been associated with symptom relief such as decreased back and 

joint pain and breathlessness (National Heart Foundation of Australia, 2007).  Dramatic 

health improvements have been demonstrated for long-term weight loss, with studies 

showing that an obese person maintaining a 30-kilogram weight loss for over two years 

reduces the risk of developing diabetes by 14-fold, and blood sugar and hypertension by 60% 

and 10% respectively (National Health and Medical Research Council, 2003a).  Research in 

this area has advanced considerably in the past decade, with studies (e.g., Klem, Wing, Ho 

Chang, et al., 2000) beginning to tease apart the separate impacts of specific weight loss 

methods, though results to date remain inconclusive. 

3.3.3  The gold standard of weight control intervention.  Currently, the best 

practice treatment guidelines used to make treatment recommendations rely on stepped 

models that typically escalate towards more severe, invasive interventions as BMI increases.  

For example, based on their earlier work (Brownell & Wadden, 1992), Wadden et al. (2002) 

proposed a three-stage model for treatment selection.  This model, reproduced in Figure 3.4, 

makes recommendations for overweight and obese individuals according to BMI.  
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Figure 3.4.  Wadden, Brownell and Foster’s (2002) three-stage process for treatment 

selection (p. 514). 

Similarly, Australia’s leading authority on public and individual health standards, the 

NHMRC (National Health and Medical Research Council, 2013), endorses a staged model 

for obesity treatment selection reliant on BMI.  The NHMRC (2003a)’s clinical practice 

guidelines for the management of overweight and obesity in adults, due to be updated late 

2013, recommend following Egger and Binns (2001) model, is reproduced in Figure 3.5.   
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Figure 3.5.  A stepped model for clinical management of overweight and obesity (National 

Health and Medical Research Council, 2003a, p. 54). 

3.3.4  Treatment efficacy.  Consumers and new researchers can easily overlook the 

important distinction between successful weight loss and successful weight loss maintenance.  

Although the definitions of successful short-term and long-term weight loss vary between 

studies (Stevens, Truesdale, McClain, & Cai, 2006), distinguishing between the two is useful 

in helping to judge the success of a particular weight reduction intervention.  There are in fact 

three outcomes of interest in the evaluation of treatment efficacy: weight loss (short-term 

weight loss success, for example, achieved during active phases of treatment); weight loss 

maintenance, or long term weight control (successful longer-term weight stabilisation); and 

weight loss relapse, recidivism, and regain (a return of all, almost all, or more than the 

original amount, of lost weight). 

Extensive research suggests that weight loss is possible for the overweight and obese 

(Wadden, Butryn, & Byrne, 2004).  Convergent studies suggest lifestyle modification 

programs (i.e., overweight treatment interventions involving changes to dietary intake and 
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physical activity levels) can assist obese individuals to achieve a loss of 7-10% of starting 

bodyweight within 4-6 months (Wadden & Butryn, 2003).  That is, it is reasonable to expect 

weight loss of a clinically significant magnitude within the first six months of weight control.  

Unfortunately, the vast majority of overweight and obese individuals can expect weight 

regain after weight loss (i.e., relapse).  Overwhelmingly consistent data suggests that 

regardless of weight loss technique, initially successful overweight and obese individuals can 

expect their weight losses to be somewhat modest, and to regain most lost weight with time 

(National Health and Medical Research Council, 2003a).  Even with significant initial weight 

losses, which are achievable in less than six months, 35-50% of lost weight is typically 

regained by one year follow-up, and at the five year mark, the vast majority of individuals 

have regained all their lost weight (Devlin et al., 2000).  It is not uncommon for studies to 

conclude that only one in 20 individuals motivated to lose weight are able to maintain their 

progress for more than a few years (Crawford, Jeffery, & French, 2000).   

The timing and pattern of regain is also remarkably predictable and consistently 

observed irrespective of treatment type; most overweight and obese individuals engaged in 

behavioural weight loss commence weight regain approximately six months after baseline, 

and eventually stabilise somewhat around their starting weight (Jeffery et al., 2000).  

Maintenance and relapse trends begin to emerge within twelve months of commencing 

standard behavioural weight loss efforts including dietary restrictions, with participants 

regaining between one-third or one-half (Devlin, 2007) to two-thirds (Lowe et al., 2001) of 

lost weight during this window.  Within five years of weight loss, between 80% and 95% 

reliably report regaining all of their previously lost weight (Devlin, 2007; Lowe et al., 2001).  

Compare these relatively recent figures with the sentiments of Stunkard and McLaren-Hume 

(1958; p. 79), “Most obese persons will not stay in treatment for obesity.  Of those who stay 
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in treatment, most will not lose weight, and of those who do lose weight, most will regain it”.  

In over five decades, it seems very little of this picture has changed. 

Given these statistics, it is undeniable that maintenance of a new, lower weight is very 

difficult for most overweight and obese individuals.  Research suggests that even those 

engaged in 80 or more minutes of physical activity per day – over double the average amount 

of exercise recommended for Australian adults (Australian Institute of Health and Welfare, 

O’Brien, & Webbie, 2004) – can expect a 15% weight regain one year after treatment 

(National Health and Medical Research Council, 2003a).  Even the most severe interventions 

devised thus far, invasive surgery, are not impervious to relapse, albeit a slower and more 

modest regain of lost weight (Larsen et al., 2004; Padwal et al., 2011).  For these reasons, 

some experts in the field are now calling for a reassessment of the wisdom of treating weight 

loss; they argue that it is better to focus on preventative efforts, or at the very least a 

reduction in the expectations of what weight control treatments can be achieved (Devlin et 

al., 2000). 

3.3.5  A summary of the state of obesity treatment.  The evidence presented in 

Chapters 2 and 3 highlight that the scientific community fight against the obesity epidemic 

mirrors that of individuals, governments, society as a whole, and private organisations in the 

weight loss industry; the battle against obesity is being lost.  Indeed, the rate of obesity is not 

only growing, but rapidly accelerating (World Health Organization, 2012).  And, in spite of 

over half a century of dedicated research into the causal pathways of obesity and 

improvement of available treatment methods, prevention and reduction of excess weight is 

largely failing.  The literature supports this conclusion; the current state of research suggests 

that weight loss methods remain either unacceptably unsafe or risky, or ultimately ineffective 

beyond short-term weight loss (Brownell, 2010).  Clearly, obesity treatments in their current 

form are objectively failing their intended target population, despite the implementation of 
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hierarchical models of obesity intervention that match treatment severity to BMI severity.  

There is an urgent need to improve the long-term outcomes for overweight and obese 

individuals seeking help with weight control; something that researchers and others alike 

have thus far been unable to do (Ogden & Flanagan, 2008). 

3.4  Obesity Theory and Treatment: Summary and Conclusion 

Convergent bodies of research are now implicating an inadequate theoretical 

understanding of obesity as a complex problem affecting a diverse group of people in the 

evident shortcomings of available weight control treatments (Brownell & Wadden, 1992; 

Fabricatore & Wadden, 2006; National Heart Foundation of Australia, 2004).  The Western 

world’s thriving, multi-billion dollar weight loss industry remains saturated with “lose weight 

or your money back” claims that are poorly supported by research; the aetiology of obesity 

remains poorly understood (Alonso-Alonso & Pascual-Leone, 2007; Ball & Crawford, 2006), 

and as such, treatments remain largely atheoretical (Annesi & Unruh, 2008).   

It is argued that obesity is a complex phenomenon, and that best practice will require 

a better conceptualisation of obesity, including more information on the psychosocial factors 

associated with high BMI (National Heart Foundation of Australia, 2004).  There is also a 

call for research to include a larger number of constructs in models that attempt to understand 

obesity (Teixeira et al., 2005).  Without a more comprehensive understanding of the factors 

that cause and perpetuate excessive weight gain in such a diverse population, interventions 

targeting weight reduction are likely to continue to be inadequately equipped to address the 

current state of treatment efficacy (National Health and Medical Research Council, 2003a).  

In an attempt to assist in turning this dire picture around, the current research therefore aims 

to address these shortfalls in the literature by contributing a more comprehensive conceptual 

framework for understanding overweight and obesity. 
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Chapter 4  

Introducing the Current Research 

4.1  Overview 

The research presented thus far shows that obesity is a globally escalating, serious 

condition associated with a host of adverse medical, economic, social and psychological 

consequences (Chapter 2).  The empirical evidence considered portrays obesity as 

aetiologically embedded within a convoluted mix of demographic, social, biological, 

behavioural, environmental and psychological determinants, and this complexity has largely 

thwarted multidisciplinary researchers’ best attempts to effect long-term weight control 

(Chapter 3).  The current research project and its findings are presented against this backdrop.  

The first section of this chapter recalls the main criticisms made of the current state of obesity 

research; the remainder of the chapter introduces the current research and explains its aims in 

the context of addressing the criticisms of obesity treatments raised earlier.  The chapter ends 

with a statement of hypothesised research outcomes. 

4.2  Explanations for Current Treatment Efficacy: A Critique of the Literature 

In spite of significant gains over recent decades in facilitating successful short-term 

weight loss (Jeffery et al., 2000), extraordinarily and unacceptably high rates of relapse 

remain (Ogden & Flanagan, 2008).  Because of the incredible relapse rates, which are as high 

as 95% (Devlin, 2007) and have barely improved in over 40 years of research (Ayyad & 

Andersen, 2000; Lowe et al., 2001; Wilson, 1994), obesity treatment failure has been likened 

in scale and severity to other treatment-refractory conditions such as substance dependence 

(Fortuna, 2012; Stubbs et al., 2011).   

Success rates for assisting obese adults to permanently lose weight are so 

discouraging that some researchers have called for a redirection of research focus and 

resources away from treatment of adults towards obesity prevention in children (National 
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Heart Foundation of Australia, 2004).  There is undoubtedly great merit in preventative 

approaches, however there remains a need to treat those who already struggle with weight 

problems (Stubbs et al., 2011).  With almost two billion adults in the world already 

overweight or obese (World Health Organization, 2012), even a modest improvement in 

treatment efficacy of weight reduction in just 1% of the world’s high-BMI population has the 

potential to directly affect 20 million lives. 

Researchers have tried to understand the reason why obesity is so resistant to long-

term treatment success.  In broad terms, evaluations have led to two related criticisms of 

current treatment modalities as explanations of the high failure rates.  Firstly, current 

conceptualisations of obesity are too narrow and do not encompass the range of factors that 

cause or maintain the condition (Brug, van Lenthe, et al., 2006).  In particular, little is known 

about the psychological drivers that are unique to long-term obesity (Byrne, 2002).  Very few 

studies have tested multidimensional frameworks for conceptualising obesity or looked at the 

relative impact of a suitably vast range of factors within the one model (Christian et al., 

2011).  Secondly, the obese population is very heterogeneous, which brings into question the 

appropriateness of universally-applied treatment approaches (Brownell & Wadden, 1991).  

These criticisms are discussed in further detail below. 

4.2.1  The need for more comprehensive conceptualisations.  While some gains 

have been made in understanding the causes of obesity and overweight in the past half 

century (Brownell & Wadden, 1992), a comprehensive explanatory model remains elusive 

(Ball & Crawford, 2006; Brug, van Lenthe, et al., 2006).  A common conception persists that 

most obese adults carry excess weight because their energy expenditure is too limited and/or 

their energy intake is too great to maintain energy homeostasis in the healthy weight range 

(Jéquier, 2002).  Although this is an accurate behavioural and physiological description of 

how excessive weight gain occurs in the vast majority of cases (Rosenbaum et al., 1997), it is 
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an insufficient explanation for why individuals engage in and choose these behaviours 

(Ogden, 2005; Riva et al., 2006).  A theoretical framework that accurately captures the 

driving forces behind obese individuals’ chosen behaviours may help inform the development 

of more effective treatments (Byrne, 2002). 

The empirical evidence presented in Chapter 3 is expansive and well-established 

enough to authoritatively caution researchers and clinicians against viewing obesity as no 

more than an energy imbalance.  Indeed, the fact that almost two billion adults (World Health 

Organization, 2012) continue to choose behaviours that result in weight gain despite, in many 

cases, some knowledge about the health consequences (Andrews et al., 2009), regular lived 

experiences of reduced quality of life (Kozak et al., 2011; Pristed et al., 2012), compromised 

psychological wellbeing (Jasuja, Chou, Riggs, & Pentz, 2008), and workplace discrimination 

and negative social consequences (Puhl & Brownell, 2001) should serve as a testament to the 

complexity and tenacity of this modern epidemic.  Obesity is not a simple problem; hence, 

one of the most frequent criticisms of obesity research is the inappropriate narrowness with 

which the subject is academically regarded (e.g., Ogden & Flanagan, 2008).   

Why is an oversimplification of obesity detrimental? Convergent bodies of research 

directly implicate inadequate theoretical foundations as a shortcoming of available weight 

control treatments (Brownell & Wadden, 1992; National Heart Foundation of Australia, 

2004).  Without a better understanding of what causes and perpetuates excessive weight gain, 

interventions targeting weight reduction are likely to continue to be poorly informed and 

plagued by the low attendance (Chao et al., 2000), high attrition (Teixeria et al., 2004), 

modest initial weight loss, and high relapse rates (National Health and Medical Research 

Council, 2003a) that characterise most current obesity treatments.  Moreover, research 

suggests that laypeople and health professionals alike are disposed to seek explanations for 

health behaviours (Ogden & Flanagan, 2008), and so a research community that 
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underestimates the complexity of an issue risks priming individuals to internalise an 

unrepresentative, inaccurately simple model of that problem. 

The literature specifically identifies a need for better understanding of the cognitive, 

affective and behavioural components of obesity.  Compared to what is known about the 

biological correlates and determinants of adiposity (e.g., Australian Institute of Health and 

Welfare & National Heart Foundation of Australia, 2004; National Heart Lung and Blood 

Institute, 1998; World Health Organization, 2000), the complex relationship between high 

body mass and psychological factors (Anderson et al., 2006) remains poorly understood.  

Mapping the relative contributions of different psychological (Ball et al., 2002; Brunstrom, 

Mitchell, & Baguley, 2005) and social (e.g., Crossman et al., 2006) factors in weight change 

over time therefore warrants further investigation (Lee & Shapiro, 2003). 

4.2.2  The need for an enhanced understanding of individual differences.  

Another criticism of the current state of obesity research relates to the groups from which 

obesity theories are derived and samples on which treatments are tested.  Obesity research 

samples are often too homogeneous (e.g., due to lengthy exclusion criteria) to be 

representative of the general overweight and obese population (Annunziato & Lowe, 2007).  

Many studies recruit clinical samples (McGuire et al., 1999), and sufficient evidence exists to 

suggest that the self-referring, help-seeking participants who comprise these groups may be 

different in significant ways to their counterparts in the community (Lowe et al., 2001).  

Similarly, most obese sample groups consist exclusively of women (Rydén et al., 2001), 

resulting in a dearth of knowledge about men’s weight control (Costanzo et al., 1999).  This 

is especially important in light of research that shows men are at greater risk of obesity-

related death and disease (e.g., Brownell & Wadden, 1992; National Heart Foundation of 

Australia, 2007; World Health Organization, 2000).  Drawing a diverse group of overweight 

and obese people from a number of sources outside of clinical settings would likely produce a 
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more representative sample of the overweight population and bolster the relatively weak data 

available on non-clinical samples (Fabricatore & Wadden, 2006; National Heart Foundation 

of Australia, 2004). 

What are the consequences of obesity research that assumes sample homogeneity? 

Similarly to the abovementioned problems inherent in attempting to understand obesity using 

an overly simplistic aetiological model, theoretical frameworks that underestimate or ignore 

the heterogeneity of the obese population limit the development of appropriately 

individualised treatments (Brownell & Wadden, 1992).  Obesity is a heterogeneous condition 

(Carr et al., 2007), and individual responses to standardised weight reduction protocols are 

highly variable (Teixeira et al., 2005).  Treatments that recognise individual differences are 

the way forward in obesity research (Fabricatore & Wadden, 2006; Wadden et al., 2002), and 

this begins with the study of these individual differences.  This is true for all domains of 

obesity research; even the rapidly-expanding area of nutritional genomics advocates for 

dietary recommendations based on individuals’ unique genetic profiles as the new gold 

standard for obesity treatment (Ordovas, 2008). 

The poor rates of weight control treatment success (Wadden & Butryn, 2003) strongly 

suggest that a different approach is required, and the literature calls for a shift towards 

treatments that are matched and tailored to client factors and individual needs as much as 

possible (Fabricatore & Wadden, 2006; Wilding, 2007).  But how can treatments be 

effectively tailored to individual differences, when the research community’s understanding 

of individual differences is still in its infancy (Saunders et al., 2007)? It is particularly 

disheartening to note the continued dearth in knowledge regarding the heterogeneity of 

obesity despite these concerns being raised decades ago by prominent researchers: 

The time has come to abandon the mentality that a single approach can be used with 

all individuals and that one program stands above others.  After eliminating 
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approaches that are dangerous or fraudulent, many programs for obesity remain.  Each 

will provide a “best fit” for at least some individuals.  The challenge is no longer to 

conduct only parametric studies to determine whether one approach is superior to 

another but to develop criteria to match the needs of individuals.  (Brownell & 

Wadden, 1992, p. 510) 

One way to conduct research that better encapsulates individual differences is to 

define obesity beyond BMI.  As mentioned in Chapter 2, obesity is not the same as being 

very overweight; obesity specifically refers to the condition of excessive body fat (Jeffery et 

al., 2000).  Because BMI is not a 100% accurate measure of obesity, correlating only about 

0.7 with adiposity (Bray, 2004b; Jeffery et al., 2000), it is inevitable that some individuals 

that fall within the obese BMI range because of their weight and height will share more in 

common with members of a lower BMI band, and some individuals in the lower, overweight 

BMI range will display eating habits, psychological characteristics, and a physiological risk 

profile more akin to someone heavier.  Thus, as merely a measure of height-to-weight ratio, 

BMI is a limited tool for determining health risk within the high-BMI population. 

The inaccuracy of BMI as a measure of adiposity is further complicated by the 

heterogeneity observed among people within the same BMI band.  As Fabricatore and 

Wadden (2006) have noted, the psychological variability observed within the obese adult 

population is probably greater than the variability seen between high-BMI adults and their 

lower-BMI peers.  For instance, while high BMI is typically associated with reduced 

cognitive functioning (e.g., Cserjési et al., 2009; Jones et al., 2012), differences in cognitive 

impairment have also been observed between binge eating and non-binge eating obese adults 

(Galioto et al., 2012), and high-stress male versus low-stress male and female obese adults 

(Lasikiewicz et al., 2013).  Conversely, two individuals with very different BMIs can share 

important clinical similarities, as is evidenced by the striking similarities found in the 
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compromised cognitive functioning of anorexic and obese people (Brogan et al., 2010; 

Fagundo et al., 2012). 

Obesity research would benefit from understanding how obese individuals differ from 

one another, and this will inevitably require a way of conceptually organising high-BMI 

individuals that is not reliant on height and weight alone.  As one group of researchers put it, 

“obesity is thought to be a heterogeneous disorder with several possible etiologies; therefore, 

by examining subtypes of obesity we attempt to understand obesity’s heterogeneous nature” 

(Karelis et al., 2004, p. 2569).  Using this approach to deepen the understanding of obesity, 

researchers have found clinically distinct subgroups within the high-BMI population based 

on: binge eating characteristics (Fitzgibbon & Kirschenbaum, 1991; Specker, de Zwaan, 

Raymond, & Mitchell, 1994); demographic characteristics in childhood (Huh et al., 2011); 

dietary restraint and internalising psychopathology (Braet & Beyers, 2009); gender (Ciblis et 

al., 2011); gene expression (Wang, Sparks, et al., 2009); personality (Levitt & Fellner, 1965); 

and addiction characteristics (Davis et al., 2011).   

To summarise, obesity is now well-established as a multi-aetiological phenomenon 

(Devlin et al., 2000) and, as a result, the population is considered heterogeneous and the 

individuals diverse (Rydén, Karlsson, Sullivan, Torgerson, & Taft, 2003).  In part due to its 

reliable association with obesity and associated health risks, as well as for pragmatic reasons, 

BMI is considered the most useful population measure of adiposity (World Health 

Organization, 2004).  The literature calls for greater individual tailoring of treatments as a 

way to improve long-term weight control (Brownell & Wadden, 1991; Wadden et al., 2002); 

therefore, more sophisticated ways to group obese individuals according to their differences 

are required.  Some research has already been conducted on subcategories within the obese 

adult population (e.g., Braet & Beyers, 2009); however, remarkably little is known about the 

subgrouping criteria most likely to improve obesity treatment outcomes. 
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4.2.3  Summary of research criticisms.  Researchers must ask themselves: How 

useful, relevant, and harmless is it to view a disease that is as aetiologically kaleidoscopic as 

obesity (Ball & Crawford, 2006), and a population as heterogeneous as obese adults 

(Brownell & Wadden, 1991), through a one-dimensional lens? To address the dearth in 

knowledge in obesity research, the literature clearly names two ways forward: extend current 

knowledge about how overweight and obese people differ from their lower-BMI peers; and 

improve understanding of how high-BMI individuals differ amongst themselves. 

4.3  The Current Research 

4.3.1  Recap of salient research findings and criticisms.  To reiterate the most 

pertinent findings described in the thesis so far: the pervasive and treatment-resistant nature 

of obesity, along with its accelerating prevalence, has truly earned its classification by the 

World Health Organization (2000) as an epidemic.  In 2008, it was estimated that there were 

1.4 billion overweight and half a billion obese adults worldwide (World Health Organization, 

2012).  Barring an inexplicable and dramatic change in the trajectory of this rapidly 

accelerating phenomenon (National Health and Medical Research Council, 2003a), this figure 

is reasonably expected to have continued to rise and the combined total would now be 

substantially above two billion people.  Australia is one of the worst-affected countries, with 

latest estimates placing almost two-thirds of the country’s adults above the healthy weight 

range (35.1% overweight and 28.3% obese; Australian Bureau of Statistics, 2012).  Apart 

from costing the nation tens of billions of dollars annually in burden of disease and injury, 

and reduced productivity (Access Economics, 2008), obesity is associated with a host of 

comorbidities and premature mortality (Flegal et al., 2013), as well as reduced psychological 

wellbeing (Anderson et al., 2006) and adverse social consequences (Puhl & Brownell, 2001). 
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Obesity, defined as the unhealthy storage of excess fat in the body (Jeffery et al., 

2000; Lenard & Berthoud, 2008) and correlated with a BMI of 30 or higher (World Health 

Organization, 2000), is best understood as the corollary of dynamic and often reciprocal 

exchanges between dozens of demographic, social, environmental, biological, behavioural 

and psychological variables (Ball & Crawford, 2006).  Its complex and numerous aetiological 

pathways (Karelis et al., 2004) are perhaps why the population of obese adults is so diverse, 

and individual differences observed among this heterogeneous group are clinically 

meaningful (e.g., Fitzgibbon & Kirschenbaum, 1991; Huh et al., 2011).  In making sense of 

the multifaceted presentation of obesity, the literature (e.g., Ogden, 2005; Riva et al., 2006) 

advises against merely understanding how individuals become and remain obese (i.e., the 

particulars of energy intake and expenditure, such as physiological vulnerabilities, foods 

consumed, eating behaviours, and rates of physical and sedentary activity).  The literature 

calls for a more in-depth understanding of obesity that goes beyond documenting these 

descriptive factors and instead ascertains why adults develop and maintain a high BMI (e.g., 

psychological factors). 

Although a lot is now known about many of the individual correlates of high BMI 

(see Chapter 3), this knowledge is yet to be articulated into one empirically-tested framework 

that spans the breadth and depth of the known aetiological factors and individual differences.  

The result of this dearth in aetiological and taxonomic knowledge is reflected in the failure 

rate of obesity treatments despite them being the centre of researchers’ focus for the last half 

century (Stunkard & McLaren-Hume, 1958).  As few as 5% of individuals who initially lose 

a substantial amount of bodyweight manage to maintain this weight loss for five years or 

longer (Devlin, 2007).  In order to improve these treatment efficacy statistics, new research 

should firstly address the dearth in knowledge by learning more about obese people and 

obesity. 
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4.3.2  Research aims.  To begin to address the shortfalls in research knowledge 

identified above, the current study was conducted with one overarching aim in mind: to 

investigate the heterogeneity of obesity in Australian adults.  More specifically, this research 

was designed to develop a multidimensional (i.e., inclusive of demographic, social, 

environmental, biological, behavioural and psychological factors), empirically-generated 

model of obesity that conceptualises Australia’s high-BMI adult population as being 

comprised of distinct subtypes. 

In doing so, the current research hopes to heed the call from Brownell and Wadden 

(1992) for a criteria to help match high-BMI individuals to the interventions most appropriate 

for them by investigating potential subtypes of obese individuals and describing their 

clinically unique attributes.  It is envisaged that future researchers will be able to apply this 

knowledge to guide the development of more tailored treatment interventions.   

4.3.3  Research outline.  With this research aim in mind, 1,164 Australian adults 

representing all BMI categories were recruited and asked to complete a 587-item online 

questionnaire.  Items included in this battery of measures canvassed all of the domains and 

factors reviewed in Chapter 3, bar the exceptions mentioned.  While most of these domains 

were assessed directly in the questionnaire (e.g., a specific measure to assess negative affect), 

some were represented indirectly (e.g., participants did not provide genetic samples, but did 

report on family history of obesity).  The resultant dataset was then subjected to three main 

analyses.   

Although the current research focused on investigating individual variations within 

the overweight and obese Australian population, it assumed that differences also existed 

between high-BMI individuals and their lower-weight counterparts.  It also assumed that 

these differences would be marked by more than BMI; based on the literature described in 
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Chapter 3, numerous other descriptive variables (e.g., indicators of socioeconomic status) are 

believed to co-vary with BMI.  To test these assumptions, the responses of the low-, average- 

and high-BMI participants on a range of individual and descriptive measures (outlined in 

Chapter 6) were pooled together, and Latent Class Analysis was used to determine whether 

subgroups existed in the sample and, if so, whether high BMI was a defining feature of any 

subgroup.   

Only after checking the assumption of there being differences between high- and 

lower-BMI individuals could within-group differences be examined among the overweight 

and obese participants.  The literature emphasises that overweight and obese adults are a 

heterogeneous assembly of people who are collectively defined by BMI but differentiated by 

a range of important individual differences.  Therefore, a Latent Class Analysis was 

performed exclusively on the responses of high-BMI participants with the expectation that 

clustering effects would be observed to support the literature’s claims that this group is not 

homogeneous.   

As discussed earlier in this chapter, the literature cautions against conceptualising 

weight problems in purely physiological and behavioural terms, and advocates for a better 

understanding of the social and psychological attributes associated with high BMI.  The 

aetiological literature suggests that obesity and weight control problems are the result of a 

complex exchange between individual, behavioural, biological, psychological, social and 

environmental factors.  If these dimensions are indeed interconnected, and if the second 

Latent Class Analysis reveals clustering effects within the high-BMI subsample, then the 

study assumes that participants’ psychosocial characteristics should co-vary with subgroup 

membership.  A Discriminant Analysis was performed to test this, using clinical indicators to 

predict subgroup membership. 
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4.3.4  Hypotheses.  Based on the reviewed research, the following three hypotheses 

were made.  Note that each new hypothesis assumes the previous one was supported. 

1. To test the literature’s assertion that overweight and obese individuals differ in 

numerous important ways from those in the healthy and underweight BMI ranges, 

a Latent Class Analysis will be performed on the entire sample’s demographic, 

social, environmental, biological and behavioural data.  Assuming the analysis 

reveals a number of subgroups, it is hypothesised that high-BMI (≥ 25) 

participants will be overrepresented in at least one of these subgroups.  This 

finding would support the view that the attributes that distinguish high-BMI adults 

from their lower-BMI peers are multifactorial, and extend beyond height and 

weight. 

2. To test the common assumption that the obese population is homogeneous, a 

Latent Class Analysis will be performed on the demographic, social, 

environmental, biological and behavioural data of individuals with a BMI of 25 or 

above (i.e., overweight and obese participants only).  It is hypothesised that this 

sample will be comprised of distinct subtypes, indicating heterogeneity. 

3. To test the claim that psychological factors play an important role in obesity, a 

Discriminant Analysis will be performed using high-BMI participants’ measured 

psychological attributes.  It is hypothesised that psychological data can be used to 

accurately predict which subtype individuals belong to, validating the 

conceptualisation of obesity as a multidimensional condition related to one’s 

psychological profile. 
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Chapter 5  

Pilot Study 

5.1  Introduction 

As is evident from the literature reviewed in the previous three chapters, too many 

factors exist to be individually measured in a single empirical study seeking to construct a 

cross-dimensional, multifactorial model that captures the complexity of obesity.  A way of 

prioritising which constructs warranted further investigation was therefore needed, and pilot 

testing presented a solution to this problem.  A pilot test was therefore conducted, with the 

sole focus of using objective criteria to reduce the scope of measurable factors into a single, 

parsimonious online questionnaire brief enough to be realistically completed in one sitting 

(i.e., no longer than one hour).  The following sections are an account of the protocol 

employed in selecting the final measures to be administered in the Main Study. 

5.2  Method 

5.2.1  Participants. A convenience sampling method, described later in 5.2.3 

Procedure section, yielded 154 hits on the survey website.  Of the 154 individuals who 

initially logged onto the survey’s introductory page, 119 participants (77.3%) commenced the 

survey and answered sufficient questions for calculation of their Body Mass Index (BMI).  

The data of those participants whose BMI could not be calculated was considered invalid and 

excluded from further analysis.  Of the 119 valid cases, 49 (41.2%) completed the entire 

questionnaire. 

The mean BMI of the 119 respondents was 26.4 (i.e., slightly overweight; SD = 5.92).  

One person (0.8%) was classified as underweight, 63 (52.9%) fell in the healthy weight 

range, 32 (26.9%) were categorised as overweight, and 13 (19.4%) were classed as obese.  

The mean age of the sample was 33.5 (SD = 9.03).  The sample was three-quarters (76.5%) 
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female; 91 women and 28 men provided BMI data.  Over half the sample (67 individuals; 

56.3%) were married or in an intimate relationship, and 52 (43.7%) were single, never 

married, divorced, separated or widowed. 

Ethnicity was also assessed.  The majority (80.7%; 96 individuals) were born in 

Australia, four (3.4%) of whom identified as Aboriginal or Torres Strait Islander.  Of the 23 

overseas-born respondents, 20 reported years spent living in Australia (M = 23.2 years, SD = 

10.48).  Seven respondents (5.9%) primarily spoke languages other than English at home.   

Most (91.6%; 109) participants reported living in a metropolitan area, with the 

remaining 10 (8.4%) stating they lived in a rural or remote location.  Although not formally 

confirmed, due to the convenience sampling nature of recruitment it is assumed most 

individuals who completed the survey resided in Brisbane.   

Several socioeconomic variables were also measured.  Forty-six participants (38.7%) 

reported a household income under $53,000; 37 (31.1%) earned $53,000-$84,000, and 36 

(30.2%) lived in households with an annual income over $84,000.  Not surprisingly given the 

recruitment method (see 5.2.3 Procedure section), the sampled participants were highly 

educated relative to the general Australian population.  Nine participants (7.5%) completed 

high school, 16 (34.4%) completed a college or TAFE course, 56 (47.1%) had completed at 

least an undergraduate University degree, and 38 (31.9%) had obtained postgraduate 

qualifications.  At the time of responding, 110 (92.4%) participants were employed (54 full-

time), and nine (7.6%) were unemployed. 

All but nine participants provided information on their weight loss efforts and general 

health.  Over half the sample (62 participants; 56.4%) were engaged in a weight loss attempt 

at the time of the survey.  Most participants (72; 60.5%) stated they had been overweight 

before, and even more (76.5%; 91 respondents) reported prior attempts at weight loss.  Of the 

105 participants to rate their current physical health status: 46 (43.8%) reported excellent or 
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good health; 47 (44.8%) indicated fair health; and 11 participants reported poor (10; 9.5%) or 

very poor (one participant; 1%). 

5.2.2  Measures.  Prior to pilot testing, the obesity literature was canvassed for 

existing parametric tests of the main psychological constructs implicated in adiposity, and 

common measures of other factors (e.g., weight cycling).  This initial pool of candidate 

questionnaires, from which the majority of measures used in the Pilot Study were shortlisted, 

are tabled in Appendix A.  Appendix A lists the name, subscales, and number of items of 

each measure, along with source information and the reason for its exclusion from the Pilot 

Study where appropriate.  Appendix B lists the names, subscales, number of items, sample 

items, and source information of the measures included in the Pilot Study.     

As mentioned in the 5.1 Introduction section, the Pilot Study’s sole function was to 

provide an empirical procedure as the basis for reducing the number of demographic, social, 

environmental, biological, behavioural and psychological measures to be included in the 

Main Study’s battery of tests.  Although this preliminary piloting stage was necessary, it was 

an intermediate step in the current study and did not directly address the research question or 

its three research hypotheses (see 4.3.4 Hypotheses).  As such, the psychometric properties of 

the very large number of pilot measures (1,252 items assessing 276 constructs) were 

considered during selection but are not reported here in detail; only the measures that went on 

to be included in the main phase of testing are reported in detail, in the Method chapter of the 

Main Study (see 6.2 Measures).   

5.2.3  Procedure.  After receiving approval for the study by the Griffith University 

Human Research Ethics Committee, a list of potential participants who met inclusion criteria 

(i.e., adults, living in Australia, with access to a computer with internet, and not currently 

pregnant) was generated by the researchers.  This convenience sampling pool, comprising 
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friends, family members, workplace colleagues, professional peers, and contacts on social 

networking sites, were then collectively contacted via a group email and public notices on 

social networking sites.  The initial outreach message included: a brief introduction about the 

research project; a call for any interested individuals to participate in the study regardless of 

weight or size; the abovementioned inclusion criteria; the list of inducements used in the 

research (see the last paragraph of this section); a statement about anonymity and 

confidentiality; the link to the survey website; and a request to redistribute the survey link 

and accompanying information within their own social networks. 

More detailed information about survey participation was presented on the 

introductory page of the survey website (see Appendix C).  This initial page provided the 

following information: contact details of all involved researchers; a rationale for the research; 

information about the types of questions asked in the survey, including current weight; 

benefits and risks of participation; an estimate of how long participation will take (two to 

three hours, with the option of saving and returning to the survey); a statement about research 

approval by Griffith University’s Human Research Ethics Committee; confidentiality and 

privacy information; and the telephone and online contact details of a number of free national 

services that provide counselling or assist with health inquiries.  In order to proceed to the 

survey, participants were asked to acknowledge that they had read and understood the 

provided information and consented to participation in the research (Appendix D). 

The pilot survey was developed and delivered on an open source survey delivery 

platform managed by a University department dedicated to facilitating online survey 

research.  Due to the size of the pilot questionnaire, the Research Survey Centre team custom 

built an online production environment that could accommodate the construction of a survey 

with so many parameters.  A commonly used software package was used in the creation of 

the survey itself, Limesurvey (version 1.82).  All survey data was kept on a secure local 
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server only accessible to nominated members of the research team.  Participants who had 

consented to the information presented on the home page of the survey were then taken to the 

first page of the questionnaire itself.  Here, they were asked to provide basic demographic 

information as well as their current weight and height, as described in the 6.2.1.1 BMI 

category section.  The remainder of the survey was then presented in random order.  To 

preserve the integrity of each questionnaire and assist in timely completion of the survey, the 

different measures were presented in random order, but the items within each measure 

remained constant across participants.  Repeated at the top of each survey page was a set of 

general instructions; participants were encouraged to carefully read each new set of 

instructions, but not to dwell on individual answers for too long.  They were also reminded 

that their answers would be kept confidential, and that they could save and return to the 

survey at any time.  

The survey ended with participants being invited to enter a prize draw, through a 

separate link that ensured participants’ identifying information could not be connected to 

their survey responses.  The page on this separate link asked participants for their full name 

and contact details, and allowed them to select whether they would like to: go into a prize 

draw to win one of 28 prizes (one $200 Westfield Shopping Centre voucher, one of two $75 

double passes to a Gold Class cinemas, or one of 25 $10 iTunes gift cards); be notified of the 

findings of the research after final data analysis; and/or be contacted about future projects, 

such as follow-up research.  Provided information was securely and confidentially in the 

same manner as survey responses, but in a separate electronic location, and this was 

emphasised to participants. 
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5.3  Results 

5.3.1  Data preparation and analysis.  To counter the well-documented bias towards 

underestimates of self-reported weight and overestimates of self-reported height in the high-

BMI population (see 2.2.2.2), participants’ Body Mass Index was corrected using an identical 

procedure to what is described in section 7.2 Body Mass Index Correction.  Missing values 

were found to account for a substantial portion (approximately 43%) of the dataset, and so the 

method of multiple imputations described in 7.4.2.2 was used to run 20 imputations and 

substitute missing data with simulated datapoints.  Simple correlations were then calculated 

for each measure, and in the absence of global scores or subscales, each item, and BMI.  

Correlations between measures of individual constructs and BMI were generated within 

larger matrices organised according to domain or sub-domain.  For example, the correlations 

between BMI and each measure of demographic variables were calculated, but also the 

correlations of these demographic variables with one another.  Please note that because 

inferential statistics (e.g., Multiple Regression) were not used to analyse the data, no steps 

were taken to correct variables that were skewed or showed high kurtosis, or to remove 

individuals found to be outliers.   

5.3.2  Selection criteria.  As was stated in 4.3.4 Hypotheses, the first hypothesis to be 

tested in the current research project, upon which the remaining hypotheses hinged, predicted 

that if a Latent Class Analysis was performed on a composite of over 100 variables extracted 

from an Australian sample of underweight, healthy, overweight and obese adults, BMI would 

be found to vary between classes.  It follows then that the main criterion by which variables 

were chosen for inclusion in the Main Study was significance of correlation with BMI.  

Based on repeated informal pilot testing, it was estimated that the average respondent could 

answer 10 items per minute, and would not tolerate a questionnaire that took much longer 

than one hour to complete, even with the option of completing the test in instalments.  This 
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guideline for questionnaire size, of approximately 600 items, allowed for the inclusion of 

variables over and above those found to correlate with BMI, and so additional selection 

criteria were required. 

A number of additional selection criteria were used in the creation of a 600-item 

battery of measures useful for understanding obesity.  One obvious criteria was the 

psychometric properties of each measure; in cases where multiple measures of the same 

construct existed, and holding all other properties (e.g., survey length) equal, the more 

reliable, valid or otherwise well-established measure was chosen. Additionally, for pragmatic 

reasons, measures that tapped into constructs broadly or globally were generally favoured 

over more specific, in-depth ones (e.g., the 21-item Depression Anxiety and Stress Scale is a 

measure of negative affect that includes a seven-item subscale assessing depression, and this 

measure was selected instead of the Beck Depression Inventory-II, which consists of 21 items 

that exclusively assess depression).  Similarly, abbreviated and shortened versions of 

measures were chosen where possible, if the shortened versions had been found in the 

literature to be psychometrically sound.  Efforts were also made to minimise repetition and 

monotony for respondents, and redundancy and parsimony was also of concern; measures 

were therefore discarded if the constructs they assessed overlapped significantly with those of 

other measures.  Generalisability of findings was also considered (i.e., commonly used 

questionnaires tended to be chosen over newer or more obscure ones), however, given the 

exploratory nature of the research project, some measures of less-researched constructs (e.g., 

spirituality) were chosen over assessments of more well-established correlates of BMI.   

The final version of the pilot questionnaire consisted of 1,254 items measuring 276 

subscales and constructs.  Some measures were approved for further testing despite their non-

significant association with BMI only because they were the sole measure of that construct, 

and its exclusion would curtail the breadth and diversity of variables assessed in the Main 
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Study.  A complete list of the measures included in the Pilot Study is provided as Appendix 

B, and the reasons for their inclusion are described in the following section. 

5.3.3  Findings.  To reiterate, the purpose of the Pilot Study was to ensure parsimony 

in the Main Study; the Pilot Study was a device for selecting the most useful measures from a 

large pool of items that tap into a broad range of demographic, social, environmental, 

biological, behavioural and psychological variables relevant to the study of obesity.  The 

below sections detail which measures (and, in cases where whole measures were not selected, 

which subscales or which items) went on to be included in the Main Study, and how the 

aforementioned selection criteria (see 5.3.2 Selection criteria) were used to make these 

decisions. 

5.3.3.1  Demographic factors.  A small number (10 items) of demographic variables 

were included in the Pilot Study.  Because these items were relatively few in number, all 

were included unchanged in  the Main Study, but one item; ethnic identity was amended in 

the Main Study to match the same array of ethnic backgrounds used  by the Australian 

Bureau of Statistics (2006b).  Table 5.1 overleaf lists the Pilot Study’s demographic 

variables, and their correlations with BMI. 
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Table 5.1 

Correlations of Demographic Variables, and the Reasons for Alteration in the Main Study  

Variable (n = valid responses) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for Alteration in Main 

Study 

 

 

Year of birth (n = 119) 0.07 Y  

Gender (n = 119) 0.10 Y  

Parity questions  

Pregnant before (n = 81) 

No. of pregnancies (n = 82) 

Currently pregnant (n = 82) 

Weeks of pregnancy (n = 119) 

 

 

-0.07 

0.02 

0.19 

-0.01 

 

 

Y 

Y 

Y 

Y 

 

 

Ethnicity questions  

Born in Australia (n = 119) 

Aboriginal or TSI (n = 96) 

Immigration in years (n = 20) 

 

 

0.12 

-0.05 

0.16 

 

 

Y 

A 

Y 

 

 

Ethnicity question broadened. 

 

Relationship status (n = 98) 

 

-.22* Y  

Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form. 

 

5.3.3.2  Social and environmental factors.  As was the case for demographic factors, 

the 17 items surveying social and environmental constructs were relatively few (see Table 

5.2), and were left largely untouched.  Rather than asking participants in the Main Study 

whether they were situated in an urban, rural or remote location, the more accurate measure 

of postcode was used.  Food availability in childhood was determined to be so poorly 

correlated with BMI that it did not warrant further investigation in the Main Study.  The 

remaining items were included for further testing. 
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Table 5.2 

Correlations of Social and Environmental Variables, and the Reasons for Exclusion or  

Alteration in the Main Study  

Variable (n = valid responses) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for Exclusion or 

Alteration in Main Study 

 

 

Socio-economic status (n = 119) 

Education level 

Current employment status 

Employment 6 months ago 

Type of employment 

Hours of work per week 

Urban, rural, remote 

Gross household income 

 

 

-0.01 

0.19 

0.05 

0.02 

-0.01 

0.06 

-0.03 

 

 

Y 

Y 

Y 

Y 

Y 

A 

Y 

 

 

 

 

 

 

 

Main Study asks for postcode 

Caregivers’ BMIs (n = 101) 

Primary caregiver role 

Primary caregiver’s BMI 

Secondary caregiver role 

Secondary caregiver’s BMI 

 

 

-0.10 

0.26** 

-0.16 

0.21 

 

Y 

Y 

Y 

Y 

 

Food availability childhood  

(n = 101) 

 

-0.09 N Did not correlate with BMI 

Partner’s BMI and its influence  

Relationship length (n = 98) 

Partner’s BMI (n = 98) 

Same BMI pre-rel’ship (n = 52) 

 

 

-0.05 

0.06 

-0.16 

 

Y 

Y 

Y 

 

Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form. 

 

5.3.3.3  Biological factors. 

5.3.3.3.1  Physical health and health history.  A number of items assessed 

participants’ current physical heath, as well as their physical health history, and their 

immediate family’s physical and psychiatric history, as can be seen in Table 5.3.  Although 

the aim of the current research was to better understand obesity using a multidimensional 

conceptual framework, the emphasis on psychological factors necessitated removal of some 
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of the self-reported measures of physical health.  The Pilot Study asked participants to 

indicate whether their siblings, parents, grandparents, children, or they themselves had 

experienced any of the 50 psychiatric and medical conditions listed in Appendix E.  Of these 

50 conditions, only three correlated significantly with BMI and went on to be included in the 

Main Study, as shown in Table 5.3.  For brevity, all questions pertaining to hospitalisable 

illnesses in childhood were amalgamated into one question in the Main Study, and two items 

not correlating significantly with BMI were removed altogether; whether the participant was 

breastfed, and whether he or she experienced an illnesses not explicitly listed.  Two items that 

asked the participant to rate their current health and compare it to their health twelve months 

ago were retained due to their high correlation with BMI.  Six of the seven items relating to 

significant medical events and conditions were discarded; only one item was kept, as it 

correlated significantly with BMI.  The only three items to assess sleep were also retained. 

Table 5.3 

Correlations of Physical Health and Physical Health History Variables, and the Reasons for 

Exclusion, Inclusion or Alteration in the Main Study (continued overleaf) 

Variable (n = valid responses) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for Exclusion, Inclusion 

or Alteration in Main Study 

 

 

Medical and psychiatric personal 

and family history (n = 105) 

Obesity or heavily overweight 

Kidney or bladder problems 

Impaired immunity to infection 

 

 

0.42** 

0.22* 

0.24* 

 

 

 

Y 

Y 

Y 

 

 

See Appendix E for items not 

included in the Main Study 

Infancy health (n = 105) 

Born premature 

Born underweight 

Born overweight 

Miscellaneous illnesses 

Hospitalisation 

Breastfed 

 

 

-0.04 

0.01 

0.05 

0.08 

-0.02 

0.15 

 

 

A 

A 

Y 

N 

A 

N 

 

Combined with the below item 

Combined with the above item 

 

Did not correlate with BMI 

See ‘Childhood health’ items 

Did not correlate with BMI 
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Variable (n = valid responses) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for Exclusion, Inclusion 

or Alteration in Main Study 

 

 

Childhood health (n = 105) 

Hospitalised as toddler 

Hospitalised in primary school 

Hospitalised in high school 

 

 

-0.09 

-0.22* 

-0.12 

 

 

A 

A 

A 

 

All three items combined with 

infancy hospitalisation item 

Physical health rating (n = 105) 

Current health rating 

Current health vs. 1 year ago 

 

 

0.40*** 

-0.14 

 

 

Y 

Y 

 

 

Medical history markers (n = 105) 

Past surgery 

Sick leave 

Disability pension recipient 

Industrial accident 

Required chest X-ray 

Regularly require GP 

Currently on medication 

 

 

0.01 

0.20* 

-0.04 

-0.02 

< 0.01 

0.04 

-0.08 

 

N 

Y 

N 

N 

N 

N 

N 

 

 

 

Only item to correlate with BMI 

Sleep (n = 105) 

Weekday sleep duration  

Weekend sleep duration  

Typical sleep quality 

 

 

-0.15 

-0.08 

0.22 

 

 

Y 

Y 

Y 

 

 

Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form. 

 

5.3.3.3.2  Weight history.  Most questions relating to weight history were retained in 

the Main Study, as indicated in Table 5.4 overleaf.  History of overweight correlated highly 

with current BMI, and so this item was kept.  The age at which the participant first became 

overweight was excluded from the Main Study, as were two items relating to maximum 

weight in childhood.  Items that asked participants to report their BMI over three periods of 

time in childhood, and up to five brackets of time in adulthood, were retained in the Main 

Study due to their significant association with current BMI.  Maximum adult weight, and 

follow-up questions, were included in the Main Study due to their significant correlations 

with BMI in piloting. 
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Table 5.4 

Correlations of Weight History Variables, and the Reasons for Exclusion from the Main Study  

Variable (n = valid responses) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for Exclusion from Main 

Study 

 

 

History of overweight (n = 111) 

 

0.38*** Y  

Age of overweight onset (n = 72) 

 

0.12 N Does not correlate with BMI 

Childhood BMI history  (n = 113) 

BMI before primary school 

BMI during primary school 

BMI during high school 

 

0.24** 

0.42*** 

0.60*** 

 

Y 

Y 

Y 

 

 

 

Childhood weight  (n = 113) 

Maximum childhood weight 

Age at which this was reached 

 

 

0.08 

-0.15 

 

N 

N 

 

Both items do not correlate with 

BMI 

Adult BMI history   

BMI 18-24 years (n = 113) 

BMI 25-34 years (n = 94) 

BMI 35-44 years (n = 38) 

BMI 45-64 years (n = 10) 

BMI 65+ (n = 0) 

 

 

0.62*** 

0.85*** 

0.88*** 

0.89*** 

N/A 

 

 

Y 

Y 

Y 

Y 

Y 

 

 

 

Adult weight  (n = 111) 

Maximum adult weight 

Age at which this was reached 

Duration this weight sustained 

 

 

0.78*** 

0.18 

0.19* 

 

Y 

Y 

Y 

 

Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form. 

 

5.3.3.4  Behavioural factors.   

5.3.3.4.1  Nutritional intake.  Wood and Daly (2007)’s Food Frequency Questionnaire 

assessed nutritional intake across eight food groups through 109 scaled items: dairy foods; 

bread and cereal foods; meat, fish and eggs; vegetables; fruit; baked goods and snacks; sugar, 

spreads and dressings; and non-milk beverages.  Additional items that elicited categorical 

responses were administered but not analysed here.  Twenty items were chosen from this 
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questionnaire for inclusion in the Main Study.  The eight Tables below report individual 

items’ BMI correlations, and the rationale for their inclusion or omission in the Main Study.  

As can be seen in Table 5.5, only two dairy food items were included beyond piloting.  

Cheddar and other cheeses correlated significantly with BMI, and the next-closest item (r = 

0.25, p = 0.10) asked about flavoured milk and soy drinks.  Although this item did not 

correlate significantly with BMI, it was substantially closer to reaching significance than the 

remaining dairy foods, and it did correlate with some other higher-fat dairy foods, such as 

cream/sour cream (r = 0.26, p < 0.05).  It was therefore assessed as warranting further 

investigation.  All remaining items were excluded from further study due to their poor 

correlations with BMI. 

Table 5.5 

Correlations of Dairy Product Intake, and the Reasons for Inclusion in the Main Study  

Variable (n = 50) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for Inclusion in Main 

Study 

 

 

Flavoured milk/soy drinks 

Milk/soy milk as a drink 

Milk/soy milk on cereal 

Milk/soy milk in hot beverages 

Cream or sour cream 

Ice cream 

Yoghurt 

Cottage or ricotta cheese 

Cheddar and other cheeses 

 

0.24 

0.10 

0.16 

0.08 

0.18 

0.09 

-0.10 

0.04 

0.30* 

Y 

N 

N 

N 

N 

N 

N 

N 

Y 

 

See main text 

 

 

 

 

 

 

 

Significant BMI correlate 

Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form. 

 

Table 5.6 shows that the bread and cereal product found to correlate most strongly 

with BMI was white breads, rolls and toast, and so this item was included in the Main Study.  

The remaining items did not, and so they were excluded from further analysis with the 
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exception of wholemeal or mixed grain breads.  This item was chosen for its correlations with 

other items in this food group, for example breakfast cereal (r = .34, p < 0.01). 

Table 5.6 

Correlations of Breads and Cereals Intake, and the Reasons for Inclusion in the Main Study  

Variable (n = 50) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for Inclusion in Main 

Study 

 

 

White breads 

Wholemeal or mixed grain breads 

English muffin, crumpet, focaccia 

Dry or savoury biscuits, crackers  

Muesli 

Cooked porridge 

Breakfast cereal 

Rice, including white or brown 

Pastas and noodles 

-0.46*** 

-0.13 

-0.19 

-0.12 

-0.09 

-0.11 

0.03 

0.10 

0.16 

Y 

Y 

N 

N 

N 

N 

N 

N 

N 

 

Correlated highly with BMI 

See main text 

 

Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form.  

 

Surprisingly, no significant associations were found between the BMI of the 50 

participants who responded to the Food Frequency Questionnaire, and the 19 meat, fish or 

egg foods surveyed.  Four items approaching a significant association with BMI were chosen, 

as indicated in Table 5.7 overleaf.  In descending order of strength of correlation with BMI, 

these were: luncheon meats (r = -0.25, p = 0.08); steamed, baked and grilled fish (r = -0.23, p 

= 0.10); eggs or egg dishes (r = -0.22, p = 0.12); and bacon (r = -0.22, p = 0.13). 
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Table 5.7 

Correlations of Meat, Fish and Egg Intake, and the Reasons for Inclusion in the Main Study  

Variable (n = 50) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for Inclusion in Main 

Study 

 

 

Mince dishes  

Mixed dishes with beef or veal 

Beef or veal – roast, chop or steak 

Mixed dishes with lamb  

Lamb – roast, chop or steak 

Mixed dishes with pork  

Pork – roast, chop or steak 

Sausages, frankfurters 

Bacon 

Ham 

Luncheon meats, salami, or devon 

Liver including pate 

Other offal (e.g., kidneys) 

Mixed dishes with chicken, 

turkey, duck  

Chicken, turkey, duck – roast, 

steamed, BBQ or fried 

Canned fish  

Fish – steamed, baked, grilled 

Fish – fried, battered, crumbed 

Other seafood  

Eggs or egg dishes 

0.05 

-0.06 

-0.09 

-0.12 

-0.12 

-0.17 

-0.17 

-0.16 

-0.22 

-0.16 

-0.25 

-0.19 

-0.18 

-0.12 

 

-0.11 

 

-0.03 

-0.23 

-0.10 

-0.16 

-0.22 

 

N 

N 

N 

N 

N 

N 

N 

N 

Y 

N 

Y 

N 

N 

N 

 

N 

 

N 

Y 

N 

N 

Y 

 

 

 

 

 

 

 

 

 

See main text 

 

See main text 

 

 

 

 

 

 

 

See main text 

 

 

See main text 

 
Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form. 

 

Similarly, with a sample of 50 participants, none of the surveyed vegetable intake 

items held a significant association with participants’ current BMI.  Three items were chosen 

for inclusion in the Main Study; two for their strongest, but non-significant, correlations with 

BMI, and one item for its significant correlations with other vegetables consumed (Table 5.8 

overleaf).  Analysis showed that green beans (r = -0.22, p = 0.12) and sweet corn or corn on 

the cob (r = -0.23, p = 0.11) consumption were the most closely associated with BMI.  While 

salad greens consumption was very poorly correlated with BMI, this item showed versatility 

as a correlate of: green and mixed salads (r = 0.60, p < 0.001); stir-fry and mixed cooked 
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vegetables (r = 0.27, p < 0.05); potato cooked with fat (r = -0.28, p < 0.05); sweet potatoes 

and other root vegetables (r = 0.31, p < 0.05); silverbeet or spinach (r = 0.30, p < 0.05); 

celery, asparagus or bean sprouts (r = 0.31, p < 0.05); Brussells sprouts and all types of 

cabbage (r = 0.39, p < 0.01); pumpkin (r = 0.37, p < 0.01); capsicum (r = 0.53, p < 0.001); 

tomatoes (r = 0.35, p < 0.01); and beans and peas (r = 0.40, p < 0.01). 

Table 5.8 

Correlations of Vegetable Intake, and the Reasons for Inclusion in the Main Study  

Variable (n = 50) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for 

Inclusion in 

Main Study 

 

Green/mixed salad in sandwich or as side salad 

Stir-fry, mixed cooked vegetables including soups 

Potato cooked without fat 

Potato cooked with fat  

Carrots 

Sweet potatoes, other root veg. 

Peas 

Green beans 

Silverbeet or spinach 

Salad greens (lettuce, rocket or endive) 

Celery, asparagus or bean sprouts 

Broccoli 

Cauliflower 

Brussels sprouts, all cabbages 

Pumpkin 

Zucchini, eggplant or squash 

Capsicum 

Tomatoes, including tinned 

Tomato products 

Avocado 

Onion or leeks 

Sweetcorn or corn on the cob 

Mushrooms 

Soybean or tofu 

Baked beans 

Other beans/peas 

-0.09 

-0.07 

-0.15 

-0.04 

-0.06 

-0.17 

-0.04 

-0.22 

0.08 

-0.05 

-0.01 

-0.18 

-0.16 

-0.04 

0.02 

0.06 

0.12 

-0.06 

0.04 

-0.08 

-0.07 

-0.23 

-0.16 

-0.06 

-0.08 

-0.17 

 

N 

N 

N 

N 

N 

N 

N 

Y 

N 

Y 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

Y 

N 

N 

N 

N 

 

 

 

 

 

 

 

 

 

 

See main text 

 

See main text 

 

 

 

 

 

 

 

 

 

 

 

 

See main text 

 

Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form.  
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Fruit intake was also assessed (see Table 5.9), and although consumption of neither 

the mixed, fresh nor dried fruits correlated at significant levels with BMI, the three strongest-

correlating items were chosen for inclusion in the Main Study.  In descending order of BMI 

correlation strength, these were: dried fruit (r = -0.25, p = 0.08); apples or pears (r = -0.24, p 

= 0.09); and mixed fruit and fruit salad (r = -0.23, p = 0.12). 

Table 5.9 

Correlations of Fruit Intake, and the Reasons for Inclusion in the Main Study  

Variable (n = 50) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for Inclusion in 

Main Study 

 

 

Mixed fruit and fruit salad 

Apple or pear 

Orange, mandarin or grapefruit 

Peach/nectarine/plum/apricot/cherries 

Banana 

Mango or paw-paw 

Pineapple 

Berries 

Other fresh fruit  

Dried fruit 

-0.23 

-0.24 

-0.12 

-0.12 

-0.12 

0.07 

0.12 

-0.15 

-0.11 

-0.25 

 

Y 

Y 

N 

N 

N 

N 

N 

N 

N 

Y 

 

See main text 

See main text 

 

 

 

 

 

 

 

See main text 

 
Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form.  

 

Table 5.10 shows the two snacks selected for further investigation in the Main Study: 

fancy biscuits (including those filled with jam, cream, chocolate; fruit or nuts), which 

correlated significantly with BMI; and nuts, which was the snack item with the second-

strongest relationship with participant BMI (r = -0.22, p = 0.13).  The remaining items were 

not selected due to their poor correlations with BMI. 
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Table 5.10 

Correlations of Baked Goods and Snacks Intake, and Reasons for Inclusion in the Main Study  

Variable (n = 50) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for Inclusion in Main 

Study 

 

 

Meat pie, sausage roll or other 

savoury pastries 

Pizza 

Hamburger with bun 

Cakes/muffins/scones/pikelets 

Sweet pies or pastries 

Other puddings and desserts 

Plain sweet biscuits 

Fancy biscuits 

Chocolate  

Other confectionery 

Nuts 

Potato chips, corn chips, etc. 

0.01 

 

-0.05 

-0.19 

-0.10 

-0.08 

-0.12 

-0.18 

-0.29* 

-0.16 

-0.18 

-0.22 

-0.13 

 

N 

 

N 

N 

N 

N 

N 

N 

Y 

N 

N 

Y 

N 

 

 

 

 

 

 

 

 

 

Significant BMI correlation  

 

 

See main text 

Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form.  

 

Table 5.11 shows how strongly participants’ BMI was found to correlate with the 

consumption of sugar, spreads and dressings.  No significant relationships were found, 

however two items were chosen for investigation beyond piloting due to their relatively 

strong correlations with BMI: jam or marmalade; and peanut butter or other nut spreads.  Jam 

correlated strongly with sugar, syrup or honey (r = 0.37, p < 0.01), oil and vinegar dressings 

(r = 0.33, p < 0.01), and mayonnaise and other creamy dressings (r = 0.29, p < 0.05).  Peanut 

butter consumption did not correlate with sugar, oily dressings or creamy dressings despite its 

significant correlation with jam (r = 0.29, p < 0.05), however it correlated with butter, dairy 

blends or margarine (r = 0.28; p < 0.05) and Vegemite and other yeast-based spreads (r = 

0.233, p < 0.01). 
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Table 5.11 

Correlations of Sugar, Spreads and Dressings Intake, and the Reasons for Inclusion in the 

Main Study  

Variable (n = 50) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for Inclusion in Main 

Study 

 

 

Sugar, syrup or honey 

Jam or marmalade 

Peanut butter or other nut spreads 

Butter, dairy blends or margarine 

Vegemite, Marmite or Promite 

Oil and vinegar dressing 

Mayonnaise, creamy dressings 

-0.11 

-0.20 

0.20 

-0.04 

0.08 

0.06 

-0.16 

 

N 

Y 

Y 

N 

N 

N 

N 

 

 

p = 0.17 

p = 0.17 

 

 

Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form.  

 

The final food group to be tested for significant associations with participant BMI was 

non-milk beverages.  Although neither were significantly correlated with BMI (Table 5.12, 

consumption of soft drinks (including flavoured mineral waters), and spirits/liqueurs intake 

were chosen for inclusion in the Main Study, for their relatively strongest associations with 

BMI.  Soft drink consumption was also very strongly correlated with fruit juice drink 

consumption (r = 0.49, p < 0.001), and showed a significant inverse relationship with vitamin 

and mineral supplement intake (r = -0.29, p < 0.05).  The frequency of drinking spirits and 

liqueurs was correlated with the consumption of energy drinks (r = 0.26, p < 0.05) and very 

strongly with normal-strength beer (r = 0.41, p < 0.001). 
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Table 5.12 

Correlations of Non-Milk Beverages Intake, and the Reasons for Inclusion in the Main Study  

Variable (n = 50) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for Inclusion in Main 

Study 

 

 

Fruit juice 

Fruit juice drinks or cordial 

Soft drinks, flav. mineral water 

Electrolyte or sports drinks  

Energy drinks 

Water including unflavoured 

mineral/soda/tap water 

Coffee 

Tea 

Beer – low alcohol 

Beer – ordinary 

Red wine 

White/sparkling wine/champagne  

Sherry or port 

Spirits or liqueurs 

All other alcoholic drinks 

Vitamin/Mineral Supplements 

inc. tablets, capsules or drops 

-0.14 

0.03 

0.21 

0.02 

0.07 

-0.14 

 

0.02 

-0.11 

0.03 

0.07 

-0.01 

0.17 

< 0.01 

0.24 

0.17 

-0.01 

 

N 

N 

Y 

N 

N 

N 

 

N 

N 

N 

N 

N 

N 

N 

Y 

N 

N 

 

 

 

 

See main text 

 

 

 

 

 

 

 

 

 

 

 

See main text 

 

Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form.  

 

5.3.3.4.2  General eating behaviours.  Unlike the parametric measures that were 

specifically designed to assess constructs of eating psychopathology, which include eating 

patterns such as restraint (see 6.2.5.3 Eating disorder psychopathology and body image), the 

eating behaviour items that appear in Table 5.13 were not generated through an empirical 

process, and are not necessarily associated with disordered eating.  These items were 

specifically designed by the researcher to explore the associations between obesity and less-

studied, general, eating behaviours.    

As the Table shows, the time of day participants reported most struggling with their 

eating choices was barely correlated with BMI, and so this item was excluded from further 

testing.  It was decided that asking participants how often they missed main meals would be 
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clinically meaningful, and so these three questions were kept despite non-significant 

correlations with BMI.  Of the 15 Potentially Problematic Eating behaviours listed in the 

Table, three were found to correlate highly with one another (eating fast food, restaurant take-

away, and dining in at a restaurant), and so they were combined into one question in the Main 

Study.  The poorest-performing (i.e., least associated with BMI) five of the remaining items 

were also discarded, leaving eight items.  Two of these (eating alone, and eating without 

cutlery) correlated significantly with BMI.  The six Eating Preferences items were valued for 

being different to questions routinely found in eating disorder inventories, and therefore 

retained for further testing.  Similarly, items evaluating consistency of nutrition intake across 

weekends, holidays and special occasions were also included in the Main Study despite their 

minimal association with BMI in the convenience sample. 
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Table 5.13 

Correlations of General Eating Behaviours, and the Reasons for Exclusion or Alteration in  

the Main Study  

Variable (n = valid responses) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for Exclusion or 

Alteration in Main Study 

 

 

Time of day when problematic 

eating most likely (n = 83) 
 

< 0.01 N Very poor BMI correlation  

Weekly meal frequency (n = 96) 

Breakfast 

Lunch 

Dinner 

 

-0.17 

-0.19 

-0.10 
 

 

Y 

Y 

Y 

 

 

Frequency of potentially 

problematic eating habits (n = 95) 

Eating alone 

Prepare own meals 

Eating fast food meals 

Eating restaurant take-away 

Eating at a restaurant 

Eating pre-made meal 

Skipping a meal due to rush 

Using processed foods 

Eating food at a work setting 

Eating meal prepared by other 

Preparing a meal for another 

Eating ‘diet’-marketed food 

Eating while in transit 

Eating away from a table 

Eating without cutlery 
 

 

 

0.27** 

-0.15 

0.16 

0.01 

-0.11 

0.18 

0.13 

0.17 

0.09 

-0.04 

-0.09 

-0.01 

0.15 

0.26 

0.31* 

 

 

Y 

Y 

A 

A 

A 

Y 

N 

Y 

N 

N 

N 

N 

Y 

Y 

Y 

 

 

 

 

Combined with two below 

items for the Main Study 

 

 

Poor BMI correlation 

 

Poor BMI correlation 

Poor BMI correlation 

Poor BMI correlation 

Poor BMI correlation 

 

 

Eating preferences (n = 95) 

Use fullness as satiety cue 

Eat favourite food on plate last 

Choose low-cost over quality 

Choose taste over quantity 

Vegetarianism 

Prefer sweet over savoury 
 

 

-0.16 

0.17 

-0.04 

< 0.01 

0.03 

0.18 

 

Y 

Y 

Y 

Y 

Y 

Y 

 

 

Diet consistency (n = 95) 

On weekends 

On holidays/special occasions 

 

0.01 

-0.01 
 

 

Y 

Y 

 

 

Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form. 
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5.3.3.4.3  Physical activity and sedentary behaviour.  Interestingly, not one of the 13 

physical activity questions yielded significant correlations with participants’ current BMI 

(Table 5.14).  Because of the few number of items, relatively few valid responses, and lack of 

clarity of which items were of most value, all listed items were included unchanged in the 

Main Study. 

Table 5.14 

Correlations of Physical Activity and Sedentary Behaviour Variables, and the Reasons for  

Exclusion from the Main Study  

Variable (n = valid responses) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for Exclusion from 

Main Study 

 

 

Physical Activity Index (n = 40) 

Current easy activity  

Current moderate activity  

Current vigorous activity  

Past easy activity  

Past moderate activity  

Past vigorous activity 

 

 

0.02 

0.02 

-0.11 

-0.02 

-0.15 

-0.04 

 

 

Y 

Y 

Y 

Y 

Y 

Y 

 

 

Paffenbarger Physical Activity 

Questionnaire (n = 40) 

 

0.03 Y 

 

 

Exercise consistency (n = 40) 

On weekends 

On holidays/special occasions 

 

0.05 

0.17 

 

Y 

Y 

 

 

 

Tend to exercise socially (n = 40) 

 

-0.15 Y 

 

 

Sedentary activity levels (n = 40) 

Weekday average 

Weekend average 

 

-0.02 

-0.04 

 

 

Y 

Y 

 

 

 

Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form. 

 

5.3.3.4.4  Weight loss behaviours.  Current and past behaviours relating to weight loss 

were measured, and their correlations with BMI and one another were examined.  As Table 

5.15 shows, all questions relating to current weight loss went on to be included in the Main 
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Study.  The first item, relating to whether individuals were currently attempting to lose 

weight, was used by the survey software to determine whether further questioning regarding 

weight loss methods was appropriate.  It was therefore included in the Main Study despite not 

correlating significantly with BMI in piloting, as were three additional questions regarding 

weight loss.  The means by which participants were currently trying to lose weight did not 

correlate significantly with BMI, save for the item where participants indicated an unlisted 

method was used.  To further explore the relationship between weight loss methods and 

obesity, a shortened version of this question appeared in the Main Study.  

Table 5.15 

Correlations of Current Weight Loss Behaviours, and the Reasons for Alteration in Main Study  

Variable (n = valid responses) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for Alteration 

in Main Study 

 

 

Current weight loss (WL) attempt (n = 62) 

 

0.14 Y  

Amount of WL achieved (n = 44) 

 

0.18 Y  

Current WL duration (n = 57) 

 

0.03 Y  

Duration at former weight (n = 41) 

 

   0.02 Y  

Current WL method (n = 62) 

Changes to eating 

Changes to exercise 

Commercial program 

Professional help 

Over-the-counter products 

Self-help books 

Purging methods 

Other lifestyle changes 

Support person 

Other method 

 

 

0.06 

0.09 

-0.12 

0.02 

0.1 

0.11 

0.09 

0.24 

0.6 

0.31* 

 

 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

 

 

Truncated in the 

Main Study 

Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form. 
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As was the case for current weight loss methods, all items assessing past weight loss 

behaviours were included in the Main Study (see Table 5.16).  The techniques employed by 

participants during previous weight control attempts went on to be used in an abbreviated 

form in the Main Study, in order to reduce the size of the questionnaire.  The few other items 

were included despite only one item (whether participants had made at least one weight loss 

attempt in the past) correlating significantly with BMI. 

Table 5.16 

Correlations of Past Weight Loss Behaviours, and Reasons for Alteration in the Main Study  

Variable (n = valid responses) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for Alteration in 

Main Study 

 

 

Weight loss (WL) attempted 

before (n = 110) 

 

0.19* Y  

Age of first WL attempt (n = 88) 

 

0.02 Y  

Frequency of WL attempts 

In childhood (n = 112) 

In adulthood (n = 91) 

 

 

-0.03 

0.08 

 

Y 

Y 

 

 

Frequency of significant WL 

successes in adulthood (n = 91) 

 

-0.18 Y  

Past WL methods (n = 88) 

Changes to eating 

Changes to exercise 

Commercial program 

Professional help 

Over-the-counter products 

Self-help books 

Purging methods 

Other lifestyle changes 

Support person 

Other method 

 

 

-0.09 

0.10 

0.35*** 

0.20 

-0.02 

0.03 

-0.18 

-0.08 

0.31** 

0.07 

 

 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

 

 

Truncated in the Main 

Study 

Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form. 
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5.3.3.4.5  Other health behaviours.  Table 5.17 documents the relationship between 

participant BMI and other health behaviours.  As neither the six general substance use 

questions nor the 10 alcohol-specific questions (Alcohol Use Disorders Identification Test; 

AUDIT) correlated significantly with BMI, and no other questions directly assessed 

substance use, a decision was made to address this construct though minimal items.  Very 

significant correlations were noted between the one-year and five-year versions of each 

substance (r = 0.61, p < 0.001 for cigarettes; r = 0.64, p < 0.001 for illicit substances; and r = 

0.86, p < 0.001 for alcohol), and the AUDIT total score correlated very highly with the five-

year alcohol item (r = 0.60, p < 0.001).   

Table 5.17 

Correlations of Other Health Behaviours, and the Reasons for Inclusion in Main Study  

Variable (n = valid responses) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for Inclusion in Main 

Study 

 

 

Substance use (n = 105) 

Cigarette use in past year 

Drug use in past year 

Alcohol use in past year 

Cigarette use in past 5 years 

Drug use in past 5 years 

Alcohol use in past 5 years 

 

-0.32 

-0.11 

-0.06 

0.10 

-0.08 

-0.16 

 

 

N 

N 

N 

Y 

Y 

Y 

 

 

 

 

 

 

 

Correlated well with AUDIT 

 

AUDIT (n = 60) 

 

-0.12 

 

N 

 

 

Frequency of weight and shape 

monitoring (n = 60) 

Weighing on scales 

Looking in mirror 

Checking clothes tightness 

Other body measurements 

 

 

 

-0.10 

< 0.01 

0.15 

-0.08 

 

 

 

N 

N 

N 

N 

 

 

 

Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form. 

Thus, the AUDIT was excluded from the Main Study, and the substance use questions 

enquiring about the past five years of use were kept.  The four weight and shape monitoring 
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items did not correlate with BMI, and it was decided that these items overlapped sufficiently 

with some of the subscales of the Eating Disorder Eating Questionnaire (see Table 5.22). 

5.3.3.5  Psychological factors.  Correlation matrices were generated for over 40 

measures of psychological factors, grouped into 13 groups based on the constructs they 

measured.  Measures’ global scores and subscales, as well as stand-alone items, were checked 

for the strength of their association with BMI, but also their relative independence of one 

another. 

5.3.3.5.1  Affect.  Table 5.18 overleaf shows the measures of affect that were 

considered for inclusion in the Main Study.  The 21-item version of the Depression, Anxiety 

and Stress Scale (DASS21)’s total negative affect score correlated significantly with BMI, as 

did its Stress subscale.  The 20-item Toronto Alexithymia Questionnaire (TAS-20)’s total 

score also correlated significantly with BMI, with one subscale (difficulty describing 

feelings) particularly strongly associated with BMI.  A negative, significant relationship was 

also observed between the severity of stress experienced in the past year as measured by the 

Stressful Life Situations (SLS), and BMI.  Participants’ scores on the Short Form version of 

the International Positive and Negative Affect Schedule (I-PANAS-SF) indicated that 

positive emotions and BMI were inversely related to a significant level, and negative affect 

and BMI were also significantly correlated.  The total Outcome Questionnaire (OQ45.2) 

score, and two of its three subscales, also correlated significantly with BMI. 

The DASS21, TAS-20, and I-PANAS-SF were included unchanged in the Main 

Study; they were the study’s only measures of psychopathological negative affect, 

alexithymia, and positive and general negative affect, respectively.  The first two SLS items 

were also retained, as the third did not correlate significantly with BMI.  The OQ45.2 was 

also included in the Main Study, as two of its three subscales correlated strongly with BMI.  
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However, it was noted that the OQ45.2 total score very strongly correlated with the total 

score of the DASS21 (r = 0.80, p < 0.001), and this measure could have been discarded in 

order to shorten the length of the questionnaire if required. 

Table 5.18 

Correlations of Affect Variables, and the Reasons for Exclusion from the Main Study  

Variable (n = valid responses) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for Exclusion from 

Main Study 

 

 

DASS21 (n = 74) 

Depression 

Anxiety 

Stress 

Total negative affect 

 

 

0.22 

0.14 

0.28* 

0.24* 

 

 

Y 

Y 

Y 

Y 

 

 

 

TAS-20 (n = 74) 

Difficulty describing feelings 

Difficulty identifying feelings 

Externally-oriented thinking 

Total score 

 

0.30** 

0.13 

0.18 

0.24* 

 

Y 

Y 

Y 

Y 

 

 

 

SLS  (n = 74) 

Stressful event in past year 

Severity of stressful event 

Number of significant stressors 

 

 

0.09 

-0.33* 

-0.04 

 

Y 

Y 

N 

 

 

 

 

Very poor BMI correlate 

I-PANAS-SF (n = 74) 

Positive affect 

Negative affect 

 

 

-0.32** 

0.27* 

 

 

Y 

Y 

 

 

 

OQ45.2 (n = 74) 

Symptom distress 

Interpersonal relationships 

Social role 

Total score 

 

0.25* 

0.26* 

0.16 

0.28* 

 

Y 

Y 

Y 

Y 

 

 

 

Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form. 

 

5.3.3.5.2  Affect regulation.  Table 5.19 shows the two measures of affect regulation 

piloted; the Difficulties in Emotion Regulation Scale (DERS), and the Five Facet 

Mindfulness Questionnaire (FFMQ).  Five of the six subscales of the DERS correlated with 
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BMI, warranting further investigation of this construct in the Main Study.  Mindfulness has 

only garnered relatively recent attention in the study of obesity, and its clinical utility still 

requires further investigation (Lillis et al., 2009), hence the inclusion of the FFMQ in the 

Main Study despite its poor correlations with BMI.  

Table 5.19 

Correlations of Affect Regulation Variables, and the Reasons for Inclusion in the Main Study  

Variable (n = valid responses) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for Inclusion in Main 

Study 

 

 

DERS (n = 71) 

Nonacceptance 

Goals 

Impulse 

Awareness 

Strategies 

Clarity 

Total score 

 

 

0.38*** 

0.26* 

0.16 

0.46*** 

0.25* 

0.30** 

0.39*** 

 

 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

 

 

Strong correlations with 

BMI in most subscales 

FFMQ (n = 45) 

Observe 

Describe 

Act with awareness 

Nonjudge 

Nonreact 

Total score 

 

 

0.20 

-0.14 

-0.22 

-0.14 

-0.03 

-0.11 

 

 

Y 

Y 

Y 

Y 

Y 

Y 

 

 

Novel measure warranting 

further investigation 

Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form. 

 

5.3.3.5.3  Acceptance and self-compassion.  The measures of acceptance and self-

compassion listed in Table 5.20 were also tested.  Only one subscale of the Action Control 

Scale (ACS-90) correlated with BMI; volatility vs. persistence.  This subscale correlated 

strongly with the measure’s total score (r = 0.62, p < 0.001), and it was decided this subscale 

would suffice as an approximate representation of the ACS-90 in the Main Study.  Neither 

the Acceptance and Action Scale (AAC-19) nor the Self-Compassion Scale correlated 

significantly with BMI, and so these measures were not included in further testing. 
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Table 5.20 

Correlations of Acceptance and Self-Compassion Variables, and the Reasons for Exclusion  

or Alteration in the Main Study  

Variable (n = valid responses) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for Exclusion or 

Alteration in Main Study 

 

 

ACS-90 (n = 37) 

Preoccupation vs. 

Disengagement 

Hesitation vs. Initiative 

Volatility vs. Persistence  

Total 

 

 

-0.03 

 

0.13 

-0.37* 

-0.11 

 

 

N 

 

N 

Y 

N 

 

 

 

 

 

See main text 

AAC-19 (n = 41) 

 

-0.10 

 

N 

 

 

 

Self-Compassion Scale (n = 40) 

Self-kindness 

Self-judgment 

Common humanity 

Isolation 

Mindfulness 

Over-identification 

 

 

-0.05 

-0.01 

-0.02 

0.14 

0.04 

-0. 14 

 

N 

N 

N 

N 

N 

N 

 

 

 

Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form. 

 

5.3.3.5.4  Eating disorder psychopathology and body image.  Because of the well-

documented associations between disordered eating and adiposity (see 3.2.7.3 Eating 

disorder symptoms section), a surplus of measures relating to eating psychopathology were 

included in the Pilot Study (listed in Table 5.21) in order to determine which would be most 

useful for inclusion in the Main Study.  One of the subscales of the Dutch Eating Behaviour 

Questionnaire (DEBQ) correlated significantly with BMI, as did the total score, although the 

association was weaker for the total score than for the emotional eating subscale.  On the 

other hand, all but one subscale (restraint) of the Eating Disorder Examination Questionnaire 

(EDE-Q) were strongly associated with BMI.  Very strong relationships were also observed 

between participants’ BMI and their responses to the Pictorial Body Image Assessment 
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(PBIA).  The correlation between BMI and the univariate total score on the Eating Behaviour 

Inventory (EBI) approached significance (r = -0.19, p = 0.09), and neither the subscales or 

the total score on the Dichotomous Thinking in Eating Disorders Scale (DTEDS-11) 

correlated significantly with BMI. 

Table 5.21 

Correlations of Eating Disorder Psychopathology and Body Image Variables, and the 

Reasons for Exclusion from the Main Study  

Variable (n = valid responses) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Exclusion from  Main Study 

 

 

DEBQ (n = 93) 

Emotional eating 

Restrained eating 

External eating 

DEBQ total score 

 

 

0.29** 

-0.07 

0.15 

0.20* 

 

 

N 

N 

N 

N 

 

 

Replaced by EDE-Q 

EDE-Q (n = 89) 

Restraint 

Eating concern 

Shape concern 

Weight concern 

EDE-Q total 

 

 

< 0.01 

0.51*** 

0.44*** 

0.49*** 

0.45*** 

 

Y 

Y 

Y 

Y 

Y 

 

 

PBIA (n = 87) 

Current appearance 

Dream appearance  

Happy appearance  

Acceptable appearance  

Disappointed appearance 

 

 

0.84*** 

0.39*** 

0.52*** 

0.56*** 

0.59*** 

 

Y 

Y 

Y 

Y 

Y 

 

 

EBI (n = 84) 

 

-0.19 Y  

DTEDS-11 (n = 44) 

Eating 

General  

Total score 

 

 

-0.09 

-0.20 

-0.05 

 

 

N 

N 

N 

 

Poor BMI correlate, and 

other cognitive measures 

have been included 

Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form. 
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It was decided not to include the DEBQ and DTEDS-11 in the questionnaire used in 

the Main Study.  As Table 5.21 showed, the DEBQ and EDE-Q shared a number of qualities: 

the Restrained Eating subscale of the DEBQ, and the Restraint eating of the EDE-Q, were 

clearly closely related (r = 0.59, p < 0.001); as were DEBQ’s Emotional Eating and EDEQ’s 

Eating Concern (r = 0.57, p < 0.001); and the total scores of the two measures (r = 0.67, p < 

0.001).  As the EDE-Q was slightly shorter and more strongly correlated with BMI, it was 

chosen over the DEBQ.  Even though the EBI was not significantly related to BMI, it was 

included in the Main Study for a number of reasons.  The EBI specifically assessed 

behaviours conducive to weight loss, and unlike other weight-loss-behaviours-related items 

considered for inclusion in the Main Study (see Tables 5.15 and 5.16), the EBI is a normed, 

parametric test that has been researched for its association with a number of behavioural and 

psychological factors, such as treatment adherence and motivation (O’Neil & Rieder, 2005).  

Moreover, the EBI did not correlate significantly with the other measures flagged for 

inclusion in the Main Study and sourced from the eating disorder literature, and so its 

contribution to a conceptual model of obesity was considered likely to different to that of the 

PBIA and EDE-Q.  The DTEDS-11 was also omitted from further testing; its subscale and 

total score did not correlate with BMI, and other cognitive factors were being measured and 

included (see 5.3.3.5.12 Cognition section). 

5.3.3.5.5  Self-Esteem.  As the only measure of self-esteem tested, it was decided that 

this short (10-item) measure would be included in the Main Study for further investigation.  

Its non-significant relationship with BMI, as shown in Table 5.22, was noted. 
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Table 5.22 

Correlation of Self-Esteem, and the Reasons for its Inclusion in the Main Study  

Variable (n = 40) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for Inclusion in Main 

Study 

 

 

Rosenberg Self-Esteem Scale  

 

0.01 Y  

Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form. 

 

5.3.3.5.6  Quality of life.  Both psychological and physical aspects of quality of life 

were tested via the Obesity Related Wellbeing Questionnaire (ORWELL-97).  Both were 

found to correlate significantly with BMI (Table 5.23).  As this was the only measure of 

quality of life piloted, and as it was found to relate to BMI, it was included in the Main Study. 

Table 5.23 

Correlations of Quality of Life Variables, and the Reasons for Inclusion in the Main Study  

Variable (n = 71) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for Inclusion in Main 

Study 

 

 

ORWELL-97 

Psychological aspects 

Physical discomfort 

Total score 

 

 

0.43*** 

0.64*** 

0.50*** 

   

 

Y 

Y 

Y 

 

 

Correlate with BMI 

Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form. 

 

5.3.3.5.7  Personality.  Both measures of personality piloted and reported in Table 

5.24 assessed the personality constructs of Behavioural Inhibition and Behavioural Activation 

(Gray, 1970, 1972), for reasons explained in Appendix A.  The Barratt Impulsivity Scale 

(BIS-11) was discarded from further testing in the Main Study, in favour of the BIS/BAS 

Scales.  Indeed, the BIS subscale of the BIS/BAS Scales, and the total BIS score, correlated 

very significantly with one another (r = 0.43, p < 0.001).  As neither personality measure 
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correlated strongly with BMI, and the BIS-11 included more items and now BAS subscales, 

the BIS/BAS Scales was selected as the appropriate personality measure for use in the Main 

Study. 

Table 5.24 

Correlations of Personality Variables, and the Reasons for Inclusion in Main Study  

Variable (n = valid responses) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for Inclusion in Main 

Study 

 

 

The BIS/BAS Scales (n = 40) 

BAS Drive 

BAS Fun seeking 

BAS Reward responsiveness 

BIS  

 

 

0.04 

-0.10 

0.16 

0.03 

 

Y 

Y 

Y 

Y 

 

 

See main text 

BIS-11 (n = 44) 

Attention 

Motor 

Self-control 

Cognitive complexity 

Perseverance 

Cognitive instability 

Attentional impulsiveness 

Motor impulsiveness 

Nonplanning impulsiveness  

Total score 

 

 

0.12 

0.12 

0.14 

0.03 

0.06 

0.2 

0.20 

0.12 

0.10 

0.16 

 

 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

 

 

 

Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form. 

 

5.3.3.5.8  Attachment.  Table 5.25 shows the strength of association between 

participant BMI and attachment styles, as measured by the Revised Experiences in Close 

Relationships (ECR-R).  In light of these very low correlations, and given that little evidence 

exists to suggest a reliable relationship between attachment style and obesity, it was decided 

that further investigation of this 36-item measure would be unwarranted.  It was therefore not 

included in the Main Study. 
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Table 5.25 

Correlations of Attachment Variables, and the Reasons for Exclusion from Main Study  

Variable (n = 40) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for Exclusion from 

Main Study 

 

 

ECR-R 

Anxious attachment style 

Avoidant attachment style  

 

-0.03 

-0.01 

 

 

N 

N 

 

 

Very weak correlation with 

participant BMI 

Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form. 

 

5.3.3.5.9  Coping.  Two measures of coping were included in the Pilot Study (see 

Table 5.26); an assessment of general coping (the Brief COPE), and more specifically Coping 

with Weight Loss Relapse (Coping with WLR).  Two of the 14 subscales of the Brief COPE 

(rearranged in descending order of significant association with BMI) correlated at a 

significant level with BMI.  These, and the five next-strongest correlates of BMI (a total of 

half the subscales), were included in the Main Study for further investigation.  The only 

subscale of the Coping with WLR measure to correlate with BMI was also retained for 

inclusion in the battery of tests used in the Main Study.  
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Table 5.26 

Correlations of Coping Variables, and the Reasons for Inclusion in the Main Study  

Variable (n = valid responses) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for Inclusion in Main 

Study 

 

 

Brief COPE (n = 72) 

Self-blame 

Venting 

Denial 

Use of instrumental support 

Behavioural disengagement 

Self-distraction 

Use of emotional support 

Active Coping 

Religion 

Substance use 

Planning 

Positive reframing 

Humour 

Acceptance  

 

 

0.35** 

-0.29* 

0.23 

-0.23 

0.21 

0.21 

-0.19 

-0.18 

0.16 

0.15 

-0.07 

0.04 

0.04 

0.02 

 

 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

N 

N 

N 

N 

N 

N 

N 

 

 

The seven strongest 

correlates of BMI 

Coping with WLR (n = 58) 

Direct coping 

Help-seeking 

Skipping meals and fasting 

 

 

0.30* 

-0.07 

0.13 

 

 

Y 

N 

N 

 

 

Significant BMI correlate 

Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form. 

 

5.3.3.5.10  Locus of control, self-efficacy and motivation.  A number of measures of 

constructs related to self-determination were evaluated for their utility in answering the 

hypotheses of the presented research, and these are shown in Table 5.27.  The Self Regulation 

Questionnaire (SRQ) did not correlate with BMI.  The Weight Loss Motivations measure was 

comprised of five subscales, of which only one (a desire for enhanced attractiveness) was 

correlated with BMI significantly.  The Weight Efficacy Life-Style Questionnaire (WEL) was 

also composed of five subscales, and a total score for this assessment could also be 

calculated.  Two of the WEL’s subscales (Negative Emotions and Social Pressure) did not 

correlate with BMI significantly, while the total score and remaining three subscales did.  
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Seven aspects of Exercise Self-Efficacy were also measured, and analysis showed none of 

these co-varied with BMI significantly.  The Beliefs about the Causes of Obesity measure’s 

five subscales also failed to correlate with BMI significantly.  Similarly, the three subscales 

of the Constraints to Health Behaviour Change measure did not correlate with BMI, however 

the total score did.  Finally, the total score of the Doggedness measure correlated strongly 

with BMI, despite only one of its four items associating significantly with BMI 

(Determination). 

Most of the aforementioned measures were retained, either in their original form or an 

altered state, for testing in the Main Study.  The SRQ’s subscales correlated significantly with 

each other (r = 0.54, p < 0.001), and so the subscale closest to significantly correlating with 

BMI (Controlled Motivation; r = 0.54, p = 0.09) was chosen as the only self-regulation 

attribute to be included in the Main Study.  The WEL revealed interesting properties in 

analysis; the total score and majority of its subscales correlated at significant levels with 

BMI, and yet not one of its subscales significantly correlated with the any of the seven 

measured aspects of Exercise Self-Efficacy.  It did, however, also correlate with the majority 

of the ORWELL-97’s scales (see 6.2.5.5 Quality of Life for a greater explanation of this 

measure).  It was therefore included in the Main Study.  The WEL measured self-efficacy in 

weight management exclusively in relation to eating behaviours (see 6.2.5.8.4 WEL), and so 

the Exercise Self-Efficacy was progressed to the Main Study’s assessment battery despite the 

weakness of the associations between BMI and its seven items.  Constraints to Health 

Behaviour Change also went on to be included in the Main Study, not only because its total 

score correlated significantly with BMI, but because use of this measure was novel; this 

quantitative assessment was created based on the findings of qualitative research conducted 

by Kearney and O’Sullivan (2003) on the determinants of long-lasting health behaviour 

change.  Similarly, the four Doggedness items were included in the Main Study both because 
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their total score correlated strongly with BMI, and because their investigation was of interest 

to the thesis author, who had created this scale. 

Some measures were shortened before being included in the Main Study.  The 

Motivations for Weight Loss measure did not correlate strongly with BMI, as mentioned, 

however with a few exceptions (e.g., Confidence and Constraints to Health Behaviour 

Change’s subscale, Taking a hard look at myself; r = -0.48, p < 0.01), it also did not correlate 

at significant levels with the other measures listed in the Table.  An abridged version of it was 

therefore created for inclusion in the Main Study; rather than 15 items measuring five 

subscales, the measure appeared as a five-item assessment of the same five core reasons for 

weight loss.  Similarly, the Beliefs about Obesity Causes measures was converted from a 15-

item, five-subscale measure that does not correlate with BMI, into a five-item measure of the 

same five core beliefs about the causes of obesity.  This was done for similar reasons; the 

Beliefs about Obesity Causes measure did not co-vary with BMI very strongly, nor did it 

correlate strongly with other measures in this group, save for a few special cases (e.g., 

endorsement of psychological causes, and being motivated to lose weight due to external 

pressures; r = -0.43, p < 0.01).  Conversion of measures from in-depth assessments to 

screening items was a method used sparingly, as it was acknowledged that this technique 

allowed a greater number of constructs to be explored but at the expense of the psychometric 

integrity of some measures.   
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Table 5.27 

Correlations of Locus of Control, Self-Efficacy, and Motivation Variables, and the Reasons  

for Exclusion or Alteration in the Main Study (continued overleaf) 

Variable (n = valid responses) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for Exclusion or 

Alteration in Main Study 

 

 

SRQ (n = 40) 

Controlled motivation 

Autonomous motivation 

 

 

0.27 

0.19 

 

 

Y 

N 

 

 

 

See main text 

Weight Loss Motivations (n = 39) 

Health 

Attractiveness 

Confidence 

Symptom relief 

External pressure  

 

 

-0.17 

-0.34* 

-0.15 

0.06 

0.22 

 

 

A 

A 

A 

A 

A 

 

 

Converted into a five-item 

measure 

WEL (n = 70) 

Negative emotions  

Availability 

Social pressure 

Physical discomfort 

Positive activities  

Total score 

 

 

-0.22 

-0.27* 

-0.22 

-0.33** 

-0.28* 

-0.29* 

 

 

Y 

Y 

Y 

Y 

Y 

Y 

 

 

 

Exercise Self-Efficacy (n = 70) 

Study commitments 

Work commitments 

Household chores 

Social commitments 

Family commitments 

Sore muscles 

Other barriers to exercise 

 

 

-0.11 

-0.03 

-0.18 

-0.10 

-0.15 

-0.02 

-0.14 

 

 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

 

 

 

Beliefs about Obesity Causes (n = 69) 

Biological 

Psychological 

Behavioural 

Social 

Structural  

 

 

0.12 

0.21 

0.12 

0.13 

-0.04 

 

 

A 

A 

A 

A 

A 

 

 

Converted into a five-item 

measure 

Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form. 
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Table 5.27 (continued) 

Correlations of Locus of Control, Self-Efficacy, and Motivation Variables, and the Reasons  

for Exclusion or Alteration in the Main Study 

Variable (n = valid responses) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for Exclusion or 

Alteration in Main Study 

 

 

Constraints to Health Behaviour 

Change (n = 49) 

Taking a hard look at myself 

Seeing myself in a new light 

Walking the walk, talking the talk  

Total score 

 

 

 

-0.20 

-0.18 

-0.26 

-30* 

 

 

 

Y 

Y 

Y 

Y 

 

 

 

Doggedness (n = 72) 

Perceived patience 

Determination 

Commitment 

Independence 

Total score 

 

 

-0.13 

-0.37** 

-0.19 

-0.10 

-0.36** 

 

 

Y 

Y 

Y 

Y 

Y 

 

 

 

Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form. 

 

5.3.3.5.11  Schemas.  The Short version of the Young Schema Questionnaire was 

included in the Pilot Study questionnaire, and correlations between its 15 subscales and BMI 

were calculated.  Generally, the 15 subscales that this measure is composed of (rearranged to 

appear in Table 5.28 in descending order of relationship strength with BMI) correlated poorly 

with BMI.  The three strongest correlates were selected for inclusion in the Main Study; 

Unrelenting Standards, which was the only subscale to reach significance, 

Defectiveness/Shame (r = 0.27, p = 0.09), and Subjugation (r = 0.23, p = 0.14).  The next-

strongest subscale, Entitlement, was substantially less likely to be a significant correlate of 

BMI (r = -0.18, p = 0.26).  Thus, this subscale and the remaining, weaker-correlated 

subscales, were omitted from further study. 
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Table 5.28 

Correlations of Schemas, and the Reasons for Exclusion from the Main Study  

Variable (n = valid responses) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for Exclusion from 

Main Study 

 

 

YSQ-S (n = 41) 

Unrelenting standards 

Defectiveness/Shame 

Subjugation 

Entitlement 

Failure to achieve 

Abandonment 

Enmeshment 

Social isolation 

Insufficient self-control 

Emotional deprivation 

Vulnerability to harm 

Mistrust/Abuse 

Dependence/Incompetence 

Emotional inhibition 

Self-sacrifice 

 

 

0.34* 

0.27 

0.23 

-0.18 

0.17 

-0.11 

-0.09 

-0.08 

0.07 

0.07 

0.03 

-0.03 

0.02 

0.02 

< 0.00 

 

 

Y 

Y 

Y 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

 

 

 

 

 

Poor correlates of BMI 

 

 

 

 

 

 

 

 

 

 

 

Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form. 

 

5.3.3.5.12  Cognition.  Several measures of cognitive factors implicated in the obesity 

literature were administered during piloting and assessed, and all but the final measure were 

included unchanged in the Main Study’s questionnaire (see Table 5.29).  Only the second 

component of Foster et al. (1997)’s Goals and Relative Weights Questionnaire (GRWQ-II) 

was used in the Pilot Study, as the first segment was omitted in favour of Ogden (2000)’s 

very similar Weight Loss Motivations measure (described in 6.2.5.8.3 Motivation for Weight 

Loss).  The four GRWQ-II items that asked participants to nominate different types of goal 

weights unsurprisingly co-varied with current height-to-weight ratio.  On the other hand, 

level of anticipated satisfaction at arriving at these four types of weight milestones appeared 

to be unrelated to current BMI.  These interesting results were deemed to warrant further 

investigation.  Participants’ satisfaction with the results of their current weight loss attempt 
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also strongly, negatively, correlated with BMI, and so this item was included in the Main 

Study.  An assessment of whether the perceived benefits of one’s current weight loss attempt 

outweighed the associated efforts was included in the Main Study.  While this item did not 

correlate with BMI significantly, it also was not significantly associated with any other 

measures of motivation or self-determination, and so its contribution to variance within the 

high-BMI population might be unique.   

As the Table shows, level of exercise enjoyment also went on to be included in the 

Main Study despite being found to not significantly correlate with BMI.  This item, created 

and included in piloting to investigate anecdotal evidence that higher-BMI people more 

commonly report not enjoying exercise, correlate significantly with the volume of mild (r = 

0.29, p < 0.05), moderate (r = 0.35, p < 0.05) and vigorous (r = 0.44, p < 0.01) physical 

activity participants engaged in as assessed by the Physical Activity Index, and the volume of 

energy expended as measured by the Paffenbarger Physical Activity Questionnaire (r = 0.28, 

p < 0.05).  The potential clinical application of this information therefore justified the further 

study of this item.   

The only piloted measure of a cognitive construct not to be studied further was 

Seligman (1991)’s Explanatory Style questionnaire.  The sample of participants who 

responded to these 48 items was comparatively small, however based on this sample, none of 

the nine subscales correlated with BMI significantly.  Furthermore, consistent feedback from 

participants was that this measure was confusing, cumbersome, and time-consuming to 

complete.  This was probably on account of the heterogeneity of the measure’s items; each 

item presents the participant with a scenario (e.g., “You get lost driving to a friend’s house), 

and the participant selects the more personally accurate response from a two-item forced 

choice (“I missed a turn”, or, “My friend gave me bad directions”).  More information on the 

administration of this measure is provided in Appendix B. 
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Table 5.29 

Correlations of Cognition Variables, and the Reasons for Exclusion from the Main Study  

Variable (n = valid responses) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for Exclusion or 

Alteration in Main Study 

 

 

GRWQ-II (n = 72) 

Dream weight 

Satisfaction with this weight 

Happy weight 

Satisfaction with this weight 

Acceptable weight 

Satisfaction with this weight 

Disappointed weight 

Satisfaction with this weight 

 

 

0.33** 

0.18 

0.47*** 

-0.06 

0.57*** 

0.02 

0.62*** 

-0.04 

 

 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

 

 

 

Weight loss satisfaction (n = 38) 

 

-0.59*** Y 

 

 

Weight loss cost-benefit (n = 40) 

 

-0.29 Y 

 

 

Enjoyment of exercise (n = 40) 

 

0.08 Y 

 

 

Explanatory Style (n = 21) 

Permanence, Good 

Permanence, Bad 

Pervasiveness, Good 

Pervasiveness, Bad 

Personalisation, Good 

Personalisation, Bad 

Total good 

Total bad 

Overall optimism 

 

 

0.02 

0.02 

0.14 

0.32 

0.22 

-0.08 

  0.11 

0.24 

0.06 

 

 

N 

N 

N 

N 

N 

N 

N 

N 

N 

 

 

See main text 

Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form. 

 

5.3.3.5.1  General nutritional knowledge.  The General Nutrition Knowledge 

Questionnaire (GNKQ; Parmenter & Wardle, 1999) assesses four areas of nutrition 

knowledge: health experts’ current dietary recommendations; sources of nutrients; everyday 

food choices; and diet-disease relationships.   
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Table 5.30 shows the BMI correlations for participants’ knowledge of health experts’ 

current dietary recommendations (GNKQ-I).  No items were significantly correlated with 

BMI, however in order to ensure at least one item from each section was selected, the 

strongest-correlating item (recommended intake of sugary food; r = -0.21, p = 0.17). 

Table 5.30 

Correlations of GNKQ-I, and Reasons for Inclusion in Main Study  

Variable (n = 43) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for Inclusion in Main 

Study 

 

 

Vegetables 

Sugary foods 

Meat 

Starchy foods 

Fatty foods 

High fibre foods 

Fruit 

Salty foods 

Daily servings of fruit and veg. 

Type of fat to limit 

 

0.12 

-0.21 

-0.05 

-0.09 

-0.18 

-0.11 

-0.05 

-0.17 

-0.02 

-0.08 

 

N 

Y 

N 

N 

N 

N 

N 

N 

N 

N 

 

 

Strongest BMI correlate 

Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form. 

 

Table 5.31 lists the correlations between participants’ knowledge about the sources of 

nutrients (GNKQ-II), and BMI.  Of these items, only one (Fat and cholesterol) significantly 

correlated with BMI.  Six additional GNKQ-II items were also selected for further testing, 

based on their non-significant, but relatively strong, correlations with BMI: the sugar content 

of tomato sauce (r = -0.22, p = 0.17); pasta as a starchy food (r = -0.20, p = 0.20); salt content 

of frozen vegetables (r = 0.24, p = 0.12); the protein content of fruit (r = -0.29, p = 0.06); and 

the fibre content of bananas (r = -0.25, p = 0.11) and baked beans (r = -0.26, p = 0.09).  No 

items were selected from the ‘Fat content’ or ‘Saturated fat content’ categories for inclusion 

in the Main Study, as these items tended to correlate significantly with the ‘Fat and 

cholesterol’ item already selected for further testing.  Further, the final questions in this 
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section (see ‘Unsweetened fruit juice’ onwards in the Table) did not progress to the Main 

Study because these remaining items were relatively poorly correlated with BMI.  

Table 5.31 

Correlations of GNKQ-II, and Reasons for Inclusion in Main Study (continued overleaf) 

Variable (n = 43) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for Inclusion in Main 

Study 

 

 

Added sugar content 

Bananas 

Unflavoured yoghurt 

35% orange juice 

Tomato sauce 

Tinned fruit in natural juice 

 

Fat content 

Pasta  

Low fat spread 

Baked beans 

Sandwich meat 

Honey 

Nuts 

Bread 

Cottage cheese 

Polyunsaturated margarine 

 

Starchy food 

Cheese 

Pasta 

Butter 

Nuts 

Rice 

Porridge  

 

Salt content 

Sausages 

Pasta 

Beef jerky 

Red meat 

Frozen vegetables 

Cheese  

 

 

-0.18 

< 0.01 

0.02 

-0.22 

0.07 

 

 

0.18 

0.20 

0.17 

-0.04 

0.10 

-0.03 

-0.12 

-0.04 

-0.07 

 

 

-0.07 

-0.20 

< 0.01 

-0.05 

-0.12 

-0.02 

 

 

-0.11 

-0.02 

-0.06 

0.03 

0.24 

0.13 

 

 

N 

N 

N 

Y 

N 

 

 

N 

N 

N 

N 

N 

N 

N 

N 

N 

 

 

N 

Y 

N 

N 

N 

N 

 

 

N 

N 

N 

N 

Y 

N 

 

 

 

 

 

See main text 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

See main text 

 

 

 

 

 

 

 

 

 

 

See main text 

 

 
Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form. 
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Table 5.31 (continued) 

Correlations of GNKQ-II, and Reasons for Inclusion in Main Study (continued overleaf) 

Variable (n = 43) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for Inclusion in Main 

Study 

 

 

Protein content 

Chicken 

Cheese 

Fruit 

Baked beans 

Butter 

Cream  

 

Fibre content 

Cornflakes 

Bananas 

Eggs 

Red meat 

Broccoli 

Nuts 

Fish 

Baked potatoes with skins 

Chicken  

Baked beans  

 

Saturated fat content 

Mackerel 

Whole milk 

Olive oil 

Red meat 

Sunflower margarine 

Chocolate  

 

Fat and cholesterol 

 

 

-0.01 

0.08 

-0.29 

-0.21 

-0.21 

-0.18 

 

 

0.14 

-0.25 

-0.05 

-0.22 

0.21 

0.14 

-0.11 

-0.03 

0.04 

-0.26 

 

 

-0.22 

0.01 

-0.08 

0.04 

0.04 

-0.07 

 

-0.31* 

 

 

N 

N 

Y 

N 

N 

N 

 

 

N 

Y 

N 

N 

N 

N 

N 

N 

N 

Y 

 

 

N 

N 

N 

N 

N 

N 

 

Y 

 

 

 

 

See main text 

 

 

 

 

 

 

See main text 

 

 

 

 

 

 

 

See main text 

 

 

 

 

 

 

 

 

 

Significant correlate 

Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form. 
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Table 5.31 (continued) 

Correlations of GNKQ-II, and Reasons for Inclusion in Main Study 

Variable (n = 43) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for Inclusion in Main 

Study 

 

 

Unsweetened fruit juice 

Source of saturated fats  

Brown sugar alternative 

Protein in milk 

Fat in margarine vs. butter 

Vitamins and minerals in bread 

Calories in margarine vs. butter 

Monounsaturated fat in oil 

Calcium in milk 

Calories per weight 

Harder fats 

Polyunsaturated fats 

 

-0.02 

-0.15 

-0.04 

-0.19 

-0.14 

-0.11 

0.12 

-0.06 

-0.19 

-0.15 

0.08 

 0.01 

 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

 

 

 

 

 

 

 

 

 

 

 

 

Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form. 

 

Items that assessed participants’ everyday food choices (GNKQ-III) were also 

correlated with BMI, and these appear in Table 5.32.  One item (‘Healthiest option’) was 

found to strongly co-vary with BMI, and so this question went on to be included in the Main 

Study.  An item that asked participants to select the least fatty from a range of types of chips 

was also included on the basis that it was the second-strongest GNKQ-III correlate of BMI (r 

= -0.25, p = 0.11). 
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Table 5.32 

Correlations of GNKQ-III, and Reasons for Inclusion in Main Study  

Variable (n = 42) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for Inclusion in Main 

Study 

 

 

Low fat, high fibre snack 

Low fat, high fibre light meal 

Healthiest sandwich 

Healthiest spaghetti Bolognese 

Best fat-reducing diet change 

Best fat-reducing chip option 

Best low-sugar sweet option 

Healthiest option 

Best low-fat cheese option 

Best salt-reducing option 

 

-0.12 

-0.09 

0.18 

0.03 

0.21 

-0.25 

0.20 

0.41** 

-0.04 

-0.12 

 

N 

N 

N 

N 

N 

Y 

N 

Y 

N 

N 

 

 

 

 

 

 

See main text 

 

Significant correlate 

 

 

Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form. 

 

Participants’ knowledge of the relationship between diet and known diseases (GNKQ-

IV) was also tested, and the correlations between answers and BMI are tabled below (Table 

5.33).  In lieu of any significantly correlating items, the two questions with strongest BMI 

correlations (‘Eating less preservatives’, r = -0.27, p = 0.09; and ‘Vitamin A’, r = 0.23, p = 

0.14) were chosen for further study.  Remaining items were not included beyond piloting. 
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Table 5.33 

Correlations of GNKQ-IV, and Reasons for Inclusion in Main Study  

Variable (n = 42) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for Inclusion in Main 

Study 

 

 

Less cancer associated with eating 

More fibre 

Less sugar 

Less fruit 

Less salt 

More fruit and vegetables 

Less preservatives/additives 

 

Help prevent heart disease 

Eating more fibre 

Eating less saturated fat 

Eating less salt 

Eating more fruit/vegetables 

Eating less preservatives 

 

Most likely to raise cholesterol 

 

Antioxidant vitamins 

Vitamin A 

B Complex Vitamins 

Vitamin C 

Vitamin D 

Vitamin E 

Vitamin K 

 

 

-0.09 

-0.14 

-0.10 

-0.17 

-0.01 

0.01 

 

 

-0.17 

-0.07 

0.05 

-0.15 

-0.27 

 

-0.02 

 

 

0.23 

-0.05 

0.05 

-0.07 

0.17 

0.14 

 

 

N 

N 

N 

N 

N 

N 

 

 

N 

N 

N 

N 

Y 

 

N 

 

 

Y 

N 

N 

N 

N 

N 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

See main text 

 

 

 

 

See main text 

 

 

 

 

 

 
Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form. 

 

5.3.3.5.2  Knowledge and awareness about nutrition and exercise.  Table 5.34 

presents the BMI correlations of all the piloted measures relating to nutrition and exercise 

knowledge, and note that all items were included unchanged in the Main Study.  As the Table 

shows, asking participants to categorise themselves as underweight, healthy weight, 

overweight, obese, or very/morbidly obese correlated very strongly with participants’ self-

reported BMI.  The item that asked whether participants struggled with their current weight 

was also strongly associated with BMI.  The only remaining item to correlate significantly 
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with BMI was the extent to which participants believed their current weight should be lighter 

than it is, given their diet.  The remaining items did not correlate significantly with BMI, 

however they were the only measures to evaluate self-rated knowledge about diet and 

exercise levels, and so they were included in the Main Study. 

Table 5.34 

Correlations of Nutrition and Exercise Awareness and Knowledge, and the Reasons for  

Exclusion from the Main Study  

Variable (n = valid responses) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for Exclusion from 

Main Study 

 

 

Perceived BMI category (n = 119) 
 

0.94*** Y  

Perceived weight struggle (n = 111) 
 

0.30***  Y  

Self-rated knowledge about how 

to be a healthy weight through:  

Diet (n = 48) 

Exercise (n = 40) 
 

 

 

-0.09 

-0.05 

 

 

Y 

Y 

 

Belief that current weight is an 

accurate reflection of current: 

Diet (n = 95) 

Exercise (n = 40) 
 

 

 

0.26* 

< 0.01 

 

 

Y 

Y 

 

 

Exercise knowledge (n = 40) 

Frequency required to: 

  -Maintain healthy weight 

  -Lose weight 

  -Maintain weight loss 

Duration required to: 

  -Maintain healthy weight 

  -Lose weight 

  -Maintain weight loss 

Intensity required to: 

  -Maintain healthy weight 

  -Lose weight 

  -Maintain weight loss 

 

 

0.10 

0.07 

0.07 

 

-0.04 

-0.15 

-0.10 

 

-0.13 

-0.05 

-0.02 
 

 

 

Y 

Y 

Y 

 

Y 

Y 

Y 

 

Y 

Y 

Y 

 

 

Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form. 
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5.3.3.5.3  Spirituality.  One measure of spirituality, the Spirituality Assessment Scale 

(SAS), was piloted.  As Table 5.35 indicates, this measure and its subscales did not correlate 

with BMI.  It was not included in further study, as there was insufficient evidence to warrant 

further study of the connection between spirituality and BMI, to the exclusion of items that 

measure other better-established links. 

Table 5.35 

Correlations of Spirituality, and the Reason for Exclusion from the Main Study  

Variable (n = 40) Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Reason for Exclusion from 

Main Study 

 

 

SAS 

Meaning and purpose in life 

Innerness/Inner resources 

Unifying interconnectedness 

Transcendence 

Total score 

 

 

-0.13 

0.05 

-0.09 

-0.03 

-0.04 

 

 

N 

N 

N 

N 

N 

 

 

See main text 

Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  b Y = yes, included unchanged in 

the Main Study, N = no, not included in the Main Study, A = included in the Main Study, but in an altered form. 

 

5.4  Summary 

In summary, the research question concerned the development of a multifactorial 

conceptual model of obesity that spanned across demographic, social, environmental, 

biological, behavioural and psychological domains.  The Pilot Study stage of the presented 

research was a solution to the dilemma of containing the number of items to be administered 

to participants to a broad, exploratory questionnaire that could be realistically completed 

within one hour.  The first step involved researching the literature for measures of many 

known constructs relevant to the study of obesity (Appendix A), and creating a shortlist of 

measures for piloting on a convenience sample (Appendix B).  Once the online environment 

and survey had been constructed, and human research ethics approval gained from the 



158 

 

University, participants were recruited from a small convenience sample and the survey was 

piloted.  Using a mixture of empirical and subjective criteria, approximately half the tested 

items were either selected unchanged, or modified, for inclusion in the Main Study’s 

questionnaire.  Table 5.36 shows the breakdown of items discarded from the Main Study 

based on piloting, leaving a questionnaire that could realistically be completed in 1 hour and 

7 minutes on average.   

Table 5.36 

Portion of Excluded Items per Domain of Obesogenic Factors 

Domains Excluded Items Excluded Items (%) 

Demographic  0 / 10 0% 

Social and Environmental  1 / 17 6% 

Biological  61 / 91 67% 

Behavioural 197 / 281 70% 

Psychological 314 / 853 37% 

Total   573 / 1,252 46% 

 

Appendix F shows how measures were selected for administration and analysis in the 

Pilot Study, as well as brief details about the sample accessed for piloting.  The items that 

were approved through the Pilot Study process, in other words the resultant Main Study 

questionnaire, are also included in their entirety in Appendix G. 
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Chapter 6  

Method 

6.1  Participants 

6.1.1  Recruitment.  After receiving approval for the study by the Griffith University 

Human Research Ethics Committee, recruitment primarily involved conducting a series of 

brief radio and newspaper interviews regarding the topic of weight and obesity.  These 

interviews all ended with provision of survey website details and a callout for any adults 

living in Australia with access to the internet to participate in the study, including individuals 

who do not consider themselves as overweight or obese.  No other exclusion criteria were 

used (see sections 7.3.2.4, 7.3.3.2 and 7.4.2.2 for information on exclusion of individual 

cases).  Three radio station interviews were conducted for major local (i.e., Brisbane-wide), 

and state (i.e., Queensland-wide) A.M radio broadcasters, and in addition to being broadcast 

live on air, appeared on their websites for streaming and downloading.  Newspaper 

interviews were printed in several local (i.e., Logan, Brisbane City, and Redland City 

council) district publications, as well as in a two major newspapers distributed across South 

East Queensland.  Media releases, organised by Griffith University’s external relations 

department, resulted in publications in free magazines and newspapers across all states, as 

well as online publications across several news websites.  An interview was also published on 

the University website, with a link to the interview featured on the University’s home page.  

The University’s main social media page also posted several status updates directing its 

members to the University article, which featured the survey website link. 

In addition, participants were recruited over two semesters within the Griffith 

University School of Applied Psychology.  Undergraduate students enrolled in introductory 

psychology courses at the University were offered partial credit for their course requirements 
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in return for one hour’s research participation.  Students were asked to provide their details in 

a separate online form only made available once commencing the survey; the identifying 

details in the form could not be linked back to survey data, but it allowed for crediting 

students and tracking participation. 

6.1.2  Completion statistics.  Through the aforementioned recruitment avenues, 

1,164 individuals logged onto the survey website, 22% of whom were University students 

participating in return for course credit.  The great majority (1,005; 86.3%) of those 

individuals who visited the website went on to commence the online survey, and 591 (58.8%) 

of the participants who began the survey completed it.  Almost all of the 1,005 individuals 

who began the survey (960 participants; 95.2%) provided their height and weight, allowing 

for calculation of Body Mass Index (BMI). 

6.1.3  Participant characteristics.  This section briefly describes the sample’s BMI 

and socio-demographic information, and more extensive descriptive data is provided on the 

sample in Appendix H.  Please note that the characteristics of the sample reported in text in 

the following sections refer to the attributes of the combined sample (i.e., collapsing across 

different BMI groups), whereas the Tables list the same variables broken down by BMI 

group. 

6.1.3.1  BMI category.  Once corrected for self-reporting bias (see sections 2.2.2.2 

Self-reported BMI vs. objectively measured BMI and 6.2 Body Mass Index Correction), the 

mean BMI of the sample of 960 respondents who provided height and weight data was 26.5 

(SD = 7.43).  This placed the average respondent at the lower end of the overweight BMI 

range, which is between 25 and 30.  A small minority (4.9%) of the sample were underweight 

(UW), 45.6% were in the healthy weight range (HW), 22.6% were overweight (OW), and the 

remaining 26.9% were classified as obese (OB).   
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6.1.3.2  Demographic information.  The questionnaire asked respondents to report on 

a number of demographic characteristics.  The mean age of the sample was 32 years 10 

months (SD = 13y 10m).  Females accounted for the majority (80.1%) of the 1,005 

participants who indicated their sex, which is consistent with self-selecting participation in 

research relating to weight problems (Ciblis et al., 2011), however the sample still comprised 

of 200 males (19.9%).  Nine of the women who participated in the survey were pregnant at 

the time (M = 24.5 weeks, SD = 8.6 weeks).  The study was conducted exclusively in 

Australia, with adults in all states and territories participating.  Of the 990 (98.6%) who 

provided their postcode, 90.5% (897 participants) were unsurprisingly from the same state as 

the researcher, Queensland.  Forty-nine respondents (4.9%) were from Victoria, 24 (2.4%) 

were from New South Wales, and the final 20 adults logged on from the remaining states; six 

each from Australian Capital Territory and South Australia, three each from the Northern 

Territories and Tasmania, and two from Western Australia.  Ethnicity was also reported on.  

Indigenous Australians made up 3.7% of the sample, Caucasians accounted for 76.1%, 91 

individuals (9.1%) identified as Asian, Middle-Eastern and Indian, 4.5% stated they were 

European, and the remaining 6.7% of the sample were represented by other ethnicities.  The 

majority of respondents (820; 81.7%) were born in Australia, with those born overseas 

reportedly living in this country an average of 15 years 8 months (SD = 13y 4m). 

Table 6.1 shows the most salient of these demographic statistics for each of the BMI 

categories separately.  When observing the following group differences, note the size of the 

UW group relative to the others, and that the OW and OB groups combined account for half 

(49.5%) of the total sample. 
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Table 6.1 

Salient Demographic Information, Broken Down by BMI Category 

 BMI Category  

 

Demographic Variable 

UW 

(n = 47) 

HW 

(n = 438) 

OW 

(n = 217) 

OB 

(n = 258) 

Mean BMI a 17.6 (0.66) 22.0 (1.63) 27.2 (1.46) 37.3 (6.46) 

Female 89.4%  80.1% 74.7% 83.3% 

Mean age a 23.0y (5.1) 27.5y (10.3) 34.5y (11.5) 41.2y (14.2) 

Caucasian ethnicity 59.6% 75.8% 76.5% 80.6% 

Note.  a The standard deviation is reported following the mean, italicised and in parentheses.   

6.1.3.3  Social and environmental factors.  Information was also gathered regarding 

individuals’ interpersonal interactions and general social environment.  As can be seen in 

Table 6.2, little over half the sample (53.3%) were married or in an intimate relationship at 

the time of the study, and had been with their current partner for an average of 10 years (SD = 

11y 11m).  The frequency distribution of relationship length was clearly skewed; the top 

quartile of the distribution was populated by adults who reported relationships spanning 15 to 

58 years.  Roughly 83% (514) of the 620 respondents in a relationship reported their partner’s 

weight and height, allowing the calculation of partner’s BMI (left uncorrected).  Respondents 

in a current relationship reported an average partner BMI of 26.6 (the low end of overweight, 

SD = 6.10).    
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Table 6.2 

Salient Social and Environmental Information, Broken Down by BMI Category 

 BMI Category  

Social or Environmental 

Variable 

UW 

(n = 47) 

HW 

(n = 438) 

OW 

(n = 217) 

OB 

(n = 258) 

Interpersonal Relationships 

Currently in a relationship 44.7% 58.7% 68.2% 64.3% 

Mean relationship length a 3.5y (3.1) 5.1y (7.6) 10.4y (11.3) 17.34 (13.5) 

 

Social Environment 

Mean partner BMI a 22.5 (2.78) 24.5 (3.97) 26.16 (4.59) 30.92 (7.84) 

 

Socioeconomic Status 

Median household income < $28,500 < $53,000 < $84,000 < $84,000 

Completed year 12 or TAFE 63.8% 56.6% 57.6% 54.3% 

Unemployment level 40.4% 25.8% 24.0% 18.6% 

Mean weekly hours of work a 25.9 (16.3) 25.2 (14.0) 26.8 (13.5) 34.3 (15.0) 

Most common employment 34.3% sales 

or retail 

22.6% sales  

or retail 

22.2% 

professional 

36.5% 

professional 

 

Note.  a The standard deviation is reported following the mean, italicised and in parentheses.   

Socioeconomic information was also collected by the survey.  With regards to 

household income, just over one-third of participants (343) reported an annual income under 

$28,500, and 17.4% (173 people) placed their annual household income between $28,500 and 

$53,000.  Almost one-quarter (221) said that they lived in houses with a combined income of 

$53,000 to $84,000 and the remaining 255 adults (25.7%) reported an annual household 

income above this amount.  Respondents indicated their highest level of education as well.  

Over 37% reported completing at least year 12 or equivalent, a further 19.3% had acquired 

their qualifications from TAFE or a college, and the remaining 43.3% had completed at least 
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an undergraduate degree at a University.  Given that 256 participants were students 

completing the survey to earn credit in a University course, these statistics skewed towards an 

unusually high level of education are not surprising.  Similarly, almost one quarter (232) of 

participants reported that they were not currently employed at the time of the study.  The 

employed contingent of the sample worked an average of 28 hours 20 minutes per week (SD 

= 14hrs 45mins) and were employed as: professionals (24.7%); sales/retail assistants 

(18.7%); technicians, labourers or trades workers (3.1%); in administrative or clerical roles 

(15.6%); as managers (6.5%); as academics or researchers (10.7%); or in other fields 

(20.7%). 

6.2  Measures  

The following sections describe the measures retained after pilot testing (see Chapter 

5).  A full copy of the measures described below is provided in Appendix G, in the format 

they appear in the online questionnaire described in the 6.3 Procedure section. 

6.2.1  Measures of demographic factors.   

6.2.1.1  BMI category.  Participants reported their height (in centimetres) and weight 

(in kilograms), which together were used to calculate Body Mass Index (BMI), and classify 

individuals as underweight (> 18.5), healthy weight (18.5 – 24.9), overweight (25.0 – 29.9) or 

obese (< 30).  Participants were provided with links to imperial measurement converters, to 

assist with accurate metric measurements.  To ensure consistency in measurements across the 

sample, and minimise the chances of inaccurate self-reports, individuals were asked to 

measure their weight and height specifically for the purposes of the study and following the 

provided guidelines, even if their height and weight were already known to them.  

Participants were instructed to weigh themselves wearing minimal clothing such as 
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underwear, and to measure their height without footwear, and while straightening their spine 

and using a mirror to ensure shoulder blades were square against the wall. 

6.2.1.2  Measures of age, gender and ethnicity.  A number of initial items on the 

questionnaire collected demographic information that helped to describe the sample.  

Respondents provided their year of birth, sex and ethnicity.  Immigration status was also 

assessed: respondents were asked their country of birth, how many years they have lived in 

Australia if born overseas, and which of eight ethnic backgrounds they most identified with.  

Female participants were asked whether they were currently pregnant, whether they had been 

pregnant before, and if so, how many times. 

6.2.2  Measures of social and environmental factors.   

6.2.2.1  Socio-economic status.  Three items assessed socio-economic status: annual 

household income, based on income brackets used by the Australian Bureau of Statistics 

(2006b); highest level of education; and employment, including employment status, average 

hours worked in a week, and type of employment, using the Australian Bureau of Statistics 

(2006b)’s taxonomy.  Individuals also indicated whether they held qualifications or 

professional experience working in the area of health or nutrition. 

6.2.2.2  Social environment.  Participants indicated their relationship status, and 

respondents currently in a relationship were asked how long they have been partnered.  As a 

measure of partner BMI, participants were asked to estimate their partner’s height (in 

centimetres) and weight (in kilograms), which was used to determine partners’ likely BMI 

category.  Participants currently in a relationship who reported having a weight problem were 

also asked whether their struggles with weight predated their current relationship.    
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6.2.3  Measures of biological factors. 

6.2.3.1  Physical health and health history.  On a five-point Likert scale ranging 

from 1=excellent to 5=very poor, individuals rated their current physical health.  On another 

five-point Likert scale (1=much better now to 5=much worse now), they also compared their 

current physical health to its status one year ago.  General health history was also assessed.  

Individuals were asked to indicate whether they endorsed the following three items relating to 

early childhood health problems: being born prematurely or so underweight that medical 

attention was required; being born above-average weight; and experiencing hospitalisable 

illnesses in childhood.  Further, participants indicated whether they had taken more than 20 

days’ sick leave over the past two years. 

6.2.3.2  Sleep.  Participants also approximated how many hours per night (averaging 

across weeknights, weekends and holidays) they typically slept, and on a five-point Likert 

scale (ranging from 1=excellent to 5=very poor), the typical quality of that sleep. 

6.2.3.3  Family history.  Respondents were asked two questions about their primary 

caregiver: the relationship to the respondent (biological or non-biological mother or father, 

male or female extended family member, or other); and, using a 4-point Likert scale, which 

category best matched their primary caregiver’s weight during the respondent’s childhood 

(1=underweight, 2=healthy weight, 3=overweight, or 4=obese).  Individuals indicating they 

had a secondary caregiver were prompted to answer the same two questions.  In addition, 

respondents indicated whether any blood relatives had at any time experienced the three 

following conditions: obesity; kidney or bladder problems or diseases; or impairments of 

immunity to infection.  These three questions were shortlisted due to their significant 

association with BMI during pilot testing, and were originally a part of a general intake of 

medical and psychiatric illness history. 
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6.2.3.4  Weight history.  Respondents were asked, “Would you say that you have 

weight problems/struggle with your weight?”  Women who responded to this question in the 

affirmative and also indicated that they had been pregnant before went on to be asked 

whether their weight problems began prior to their first pregnancy.  Similarly, participants 

currently in a relationship who reported having a weight problem were asked whether their 

struggles with weight predated their relationship.  Using a four-point BMI scale 

(1=underweight, 2=healthy weight, 3=overweight, or 4=obese), participants nominated which 

category was most representative of their weight and shape: before primary school; for the 

majority of primary school; for the majority of high school; between 18 years old and 24 

years old; between 25 and 34 years old; between 35 and 44 years old; between 45 and 64 

years old; and from 65 years old onwards.  Participants were also asked what their maximum 

adult weight was. 

6.2.4  Measures of behavioural factors. 

6.2.4.1  Nutritional intake and eating behaviours.  Items were selected for inclusion 

in the study based on Wood and Daly (2007)’s Food Frequency Questionnaire, developed by 

the Australian Government for use with Australian adults in a large-scale study.  Using a 

nine-point Likert scale (1=never, 2=less than once per month, 3=1-3 times per month, 4=once 

per week, 5=2-4 times per week, 6=5-6 times per week, 7=once per day, 8=2-3 times per day, 

9=4+ times per day), respondents indicated how frequently they consumed particular foods 

and beverages shortlisted from a 144-item itinerary used in piloting (see the 5.3.3.4.1 

Nutritional intake section of the Pilot Study chapter).  The beverages were: flavoured 

milk/soy drink (e.g., milkshake, iced coffee, hot chocolate); soft drinks including flavoured 

mineral water; sports drinks such as Gatorade ™; and spirits or liqueurs.  Foods included 

were: cheddar and all other cheeses; white bread, toast or rolls; wholemeal or mixed grain 

bread, toast or rolls; bacon; luncheon meats, salami, or devon; fish (steamed, baked, grilled); 
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eggs or egg dishes; green beans; salad greens (including lettuce, rocket or endive); sweet corn 

or corn on the cob; mixed fruit and fruit salad; apples or pears; all other types of fruits (e.g., 

sultanas, apricots, prunes); fancy biscuits including jam/cream-filled, chocolate, fruit and nut; 

nuts; jam or marmalade; and peanut butter or other nut spreads. 

A number of additional questions probed participants’ eating habits (note that this is 

different from disordered eating behaviours, covered in 6.2.5.3 Eating disorder 

psychopathology).  Respondents were asked to indicate how many times per week they ate 

breakfast, lunch and dinner.  Respondents also indicated on a seven-point scale (1=no meals 

any day, through to 7=all meals every day) how often they: ate meals while alone; ate home-

prepared meals using processed ingredients; ate take-away or fast food meals; ate a premade 

meal due to time constraints; were responsible for making their own meals.  Participants 

indicated (“yes” or “no”) whether they maintained their same nutritional intake on weekends 

and on holidays and special occasions.  Participants also indicated whether they ate meat, 

only fish, identified as a vegetarian, or identified as a vegan.   

A two-alternative forced choice question asked participants to choose the statement 

that best reflected their typical cue to stop eating; “I usually eat until I am full” vs. “I usually 

eat until I am no longer hungry”.  To gauge participants’ self-awareness of their eating 

choices, participants indicated on a five-point scale (1=much heavier, to 5=much lighter) 

what they believed their weight should be if it were an accurate reflection of their current 

food choices.  On a four-point scale (1=not at all true of me, to 4=very true of me), 

individuals endorsed the relevance of three eating behaviours: saving the most 

appetising/pleasant food for last during a meal; purchasing a cheaper but somewhat poorer 

quality substitute of a preferred food when available (e.g., generic brand or discounted goods 

close to expiry date); and preferring a small but perfect-tasting dish over an average-sized, 

very good-tasting dish.  Respondents also nominated whether they could best be described as 
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having a sweet tooth, a preference for savoury food, or no preference.  Using a nine-point 

scale to indicate frequency in a typical week (1=less than weekly, to 9=more than daily), 

individuals indicated how many days they ate at least one meal: in transit (e.g., driving); 

away from the dinner table (e.g., at work desk); and without cutlery or crockery. 

6.2.4.2  Physical activity and sedentary behaviour.  Physical activity was assessed 

using the Paffenbarger Physical Activity Questionnaire (Paffenbarger Jr, Blair, Lee, & Hyde, 

1993).  This validated questionnaire estimates total weekly energy expenditure by asking 

respondents to estimate the average daily number of stairs climbed and city blocks walked 

over the past year, and then multiplying these daily estimates by 8kcal/20 stairs and 

8kcal/city block.  This questionnaire has demonstrated not only acceptable internal 

consistency but value as a predictor of general mortality risk as well as cardiovascular health 

(Hsiao et al., 2012).  Individuals were also asked to indicate (“yes” or “no”) whether they 

maintained the same level of physical activity on weekends, public holidays and special 

occasions.  Participants also indicated on a four-point scale (1=not at all, to 4=very much) 

how enjoyable they find exercise. 

To assess sedentariness, participants were asked to indicate how many hours of their 

waking day they typically spent on activities requiring little “physical activity, like sitting 

down while visiting friends, driving, reading, watching television, using the internet, lying in 

bed awake or reading, working at a desk, or using the computer”.  This question was asked 

separately for weekdays and weekends. 

6.2.4.3  Current and past weight loss behaviours.  Weight loss data was collected 

through a series of questions.  Participants were initially asked whether they were currently 

trying to lose weight, and those who responded “no” were automatically redirected past the 

following questions.  Individuals were asked how long they had been trying to lose weight 
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for, how much weight they have lost to date, and whether their current weight control attempt 

included any of the following methods: changes to eating; changes to exercise; joining 

commercial weight loss programs; seeking professional help (e.g., dietician, psychologist, 

personal trainer, life coach, medical professional); weight loss surgery; over-the-counter-

products; reading literature; purging (e.g., using laxatives, diuretics, intentionally vomiting); 

lifestyle changes (e.g., getting a more active job, focussing on stress reduction); or enlisting 

the help of a support person (e.g., “gym buddy”).  

Participants who stated that they had attempted to control their weight in the past were 

asked a similar list of questions.  These respondents were asked: how many times in their 

adult life they had attempted to control their weight; how many times they had achieved an 

amount of weight loss “that was significant to you”; how old they were when they first 

attempted to lose weight; the longest amount of time “a significant amount of weight loss” 

had been maintained for; the maximum amount of weight intentionally lost; and what 

methods had been employed, from the same options as above. 

6.2.5  Measures of psychological factors. 

6.2.5.1  Affect.   

6.2.5.1.1  DASS21.  The Depression, Anxiety and Stress Scale-21 (DASS-21; Henry 

& Crawford, 2005) is a 21-item measure of depression, anxiety and stress.  It is a 

psychologically valid measure of these constructs, and has high internal consistency, α = .92, 

.81, and .88 for depression, anxiety and stress respectively (Clara, Cox, & Enns, 2001).  The 

DASS-21 is scored on a four-point scale (0-3), with higher scores reflecting higher 

depression, anxiety or stress.  Example items for the subscales include “I felt down-hearted 

and blue” (depression subscale), “I felt I was close to panic” (anxiety subscale), and “I found 

it difficult to relax” (stress subscale).  In the present research, the total score of the DASS-21 
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was used as a measure of general psychological distress, and the total score displayed high 

internal consistency in the present sample (α = .94). 

6.2.5.1.2  I-PANAS-SF.  The International Positive and Negative Affect Schedule - 

Short Form (I-PANAS-SF) is a 10-item measure of positive (5 items) and negative (5 items) 

emotion (Thompson, 2007).  Higher scores reflect increased levels of positive or negative 

affect.  Participants were asked to use a five-point Likert-scale (1=very slightly, to 

5=extremely) to indicate the extent to which they generally experienced each emotion.  

Example items include “inspired” and “alert” for the positive affect subscale, and “ashamed” 

and “nervous” for the negative affect subscale.  The I-PANAS-SF is a cross-culturally valid 

and reliable measure of positive and negative affect, and correlates with the original Positive 

and Negative Affect Schedule (PANAS; Watson, Clark, & Tellegen, 1988).  Internal 

consistency was high in the present sample for both positve (α = .80) and negative (α = .80) 

affect. 

6.2.5.1.3  TAS-20.  The Toronto Alexithymia Subscale-20 (TAS-20) is a 20-item self-

report measure of alexithymia (Bagby, Parker, & Taylor, 1994).  Participants rate the extent 

to which they agree or disagree with each of the 20 items on a 5-point Likert scale (from 

1=strongly disagree, to 5=strongly agree), with higher scores reflecting increased 

alexithymia.  Scores that are equal to or less than 51 are not considered indicative of 

alexithymia, whereas scores above 61 indicate the presence of alexithymia. Scores ranging 

from 62-60 indicate possible alexithymia (Bagby et al., 1994).  The TAS-20 consists of 3 

subscales: Difficulty Describing Feelings (e.g., “it is difficult for me to find the right words 

for my feelings”); Difficulty Identifying Feelings (e.g., “I am often confused about what 

emotion I am feeling”); and Externally Oriented Thinking (e.g., “I prefer to analyse problems 

rather than just describe them”).  The TAS-20 demonstrates good reliability (α = .81), test-

retest reliability, and construct validity in both clinical and non-clinical populations (Bagby et 



172 

 

al., 1994).  Only the total alexithymia score was used, however internal consistency was good 

(α = .75). 

6.2.5.2  Affect regulation.  The Five Facet Mindfulness Questionnaire (FFMQ; Baer 

et al., 2006) is a 39-item measure of mindfulness.  Participants indicate their endorsement of 

items on a five-point Likert scale, from 1=never or very rarely, to 5=very often or all of the 

time.  Higher scores reflect higher levels of mindfulness.  Baer and colleagues (2006) aimed 

to improve the measurement of mindfulness, and examined the factor structure of 

mindfulness using five already established and validated measures of mindfulness.  From the 

combined data from the five questionnaires, factor analytic methods revealed a five-factor 

solution.  Thus, the FFMQ consists of five subscales that assess five components of 

mindfulness, but can also be scored to reveal a total mindfulness score.  Example items 

include: “I perceive my feelings and emotions without having to react to them” (non-

reactivity subscale); “When I do things, my mind wanders off and I’m easily distracted 

(reversed; act with awareness subscale); “I’m good at finding words to describe my feelings” 

(describe); “I pay attention to how my emotions affect my thoughts and behaviour” 

(observe); and “I criticise myself for having irrational or inappropriate emotions” (reversed; 

non-judging).  The five facets all have good psychometric properties: non-reactivity subscale 

(α = .75); observe subscale (α = .83); acting with awareness subscale (α = .87); describe 

subscale (α = .91) and the non-judging of experience subscale (α = .87), and have excellent 

construct validity as they differentially predict theoretically related constructs (Baer et al., 

2006).  In the present research, the total mindfulness score was used, which demonstrated 

high internal consistency in the present sample (α = .90). 
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6.2.5.3  Eating disorder psychopathology and body image.   

6.2.5.3.1   EDEQ.  The 16th edition of the Eating Disorder Examination Questionnaire 

(Fairburn, Cooper, & O'Connor, 2008) is a 28-item self-report version of the well-established 

Eating Disorder Examination (Fairburn & Cooper, 1993), and assesses the frequency of 

various behaviours relating to eating disorders over the past 28 days.  Participants are asked 

to rate how frequently in the past 28 days each items relate to them (0 =no days, 1=1–5 days, 

2=6–12 days, 3=13–15 days, 4=16–22 days, 5=23–27 days and 6=everyday).  The EDEQ has 

four subscales: restraint (e.g., “Have you been deliberately trying to limit the amount of food 

you eat to influence your shape or weight”); eating concern (e.g., “Has thinking about food, 

eating or calories made it very difficult to concentrate on things you are interested in (for 

example, working, following a conversation, or reading)?”); shape concern (e.g., “Have you 

had the desire to have a totally flat stomach?”); and weight concern (e.g., “Has your weight 

influenced how you think about (judge) yourself as a person?”).  A total score can also be 

derived.  Cronbach’s alpha in the present sample was high (α = .88). 

6.2.5.3.2  EBI.  The Eating Behaviour Inventory (EBI) is a 26-item scale that 

measures both adaptive and maladaptive weight management behaviours (O’Neil et al., 

1979).  Items are rated on a 5-point Likert scale, from 1=never or hardly ever, to 5=always or 

almost always.  Items reflecting maladaptive weight management behaviours are reverse-

scored so that higher scores in the EBI reflect adaptive weight management behaviours 

(O’Neil & Rieder, 2005). Example items include, “I eat in the middle of the night” 

(reversed), and “I record the type and quantity of food which I eat”.  The EBI is a valid and 

reliable measure of weight management behaviours (O’Neil et al., 1979; O’Neil & Rieder, 

2005), and is sensitive to change following weight management interventions (O’Neil & 

Rieder, 2005).  Internal reliability in the present sample was moderate (α = .64). 



174 

 

6.2.5.3.3  Body image.  A modified version of Gardner, Stark, Jackson, and Friedman 

(1999)’s  two-scale pictorial body image assessment scale (PBIA) was used in the current 

study.  The measure comprises two scales, one with two male silhouettes on opposite ends of 

a horizontal continuum, and another scale with two female silhouettes.  The silhouettes at 

opposite ends of the scale represent extremes in weight and shape.  Respondents are 

traditionally asked to make a vertical mark along the continuum closest to the size they are 

now.  In the present study, due to survey software limitations, respondents were asked to 

indicate their current shape and size by selecting one of 13 equally-spaced points along the 

continuum. 

6.2.5.4  Self-esteem.  The 10-item Rosenberg Self-esteem Scale (RSES; Rosenberg, 

1965) was used to measure self-esteem.  Participants were asked to respond to each of the 

items on a 4-point Likert scale with regards to how they generally feel about themselves.  

Example items include: “On the whole, I am satisfied with myself”, and “All in all, I am 

inclined to think I am a failure” (reversed).  Higher scores reflect higher self-esteem.  The 

RSES is a valid and reliable measure of self-esteem (α = .81; Schmidt & Allik, 2005).  

Cronbach’s alpha for the current sample was high (α = .91). 

6.2.5.5  Quality of life.  The Obesity Related Well-Being Questionnaire (ORWELL-

97) is an 18-item measure of both physical and psychological aspects of wellbeing associated 

with obesity (Mannucci et al., 1999).  The ORWELL-97 has good psychometric properties, 

and factor analytic methods revealed a clear two factor structure of the measure; namely, the 

psychological and social aspects of wellbeing, and the physical aspects (Mannucci et al., 

1999).  Participants are asked to indicate on a 4-point Likert scale (0=not at all, 1=just a 

little, 2=not so much, 3=much) how relevant or important an item is (e.g., “How important is 

it for you to exercise regularly?”; Relevance), and how often the particular item applies (e.g., 

“Is your weight an obstacle for your physical activity?”; Occurrence).  The total scores for the 
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psychological and physical subscales of the ORWELL-97 are derived from the product of the 

occurrence total score and the relevance total score of the items for the respective subscale. 

Internal consistency in the present sample was high for the psychological subscale (α = .91) 

and acceptable for the physical subscale (α = .71). 

6.2.5.6  Personality.  The 20-item BIS/BAS Scale (Carver & White, 1994) was used 

to measure the behavioural inhibition system (BIS) and behavioural activation systems (BAS) 

of Gray’s (1972) reinforcement sensitivity theory. Participants respond to the 20 items on a 4-

point Likert Scale (1=very true for me, 2=somewhat true for me, 3=somewhat false for me, 

4=very false for me).  The measure consists of four subscales: BIS (e.g., “Criticism or 

scolding hurts me quite a bit”), BAS Drive (e.g., “I go out of my way to get things I want”), 

BAS Fun Seeking (e.g., “I’m always willing to try something new if I think it will be fun”, 

and BAS Reward Responsiveness (e.g., “When I get something I want, I feel excited and 

energized”), and is scored so that higher scores reflect increased levels of the particular 

subscale.  The BIS/BAS scale has sound psychometric properties, and predicted theoretically 

related outcomes better than did alternative measures of BIS/BAS (Carver & White, 1994).  

In the present sample, internal consistency was acceptable to high for the BAS Drive (α = 

.80), BAS Fun Seeking (α = .72), BAS Reward Responsiveness (α = .71), and BIS subscales 

(α = .75). 

6.2.5.7  Coping.   

6.2.5.7.1  Coping with relapse.  Using only the four items of the Direct Coping 

subscale proposed by Dohm et al. (2001), respondents were asked to indicate how likely to 

respond to weight regain, on a five-point Likert-scale (1=not at all likely to 5=extremely 

likely).  Internal consistency in the current study was low but acceptable (α = .63). 
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6.2.5.7.2  Brief COPE.  The Brief COPE is a 28-item self-report measure that assesses 

the ways in which individual’s cope with stress and stressful situations, and consists of 14 

subscales (Carver, 1997). The Brief COPE is a psychometrically reliable and valid measure 

of coping, and correlates highly with the original version of the COPE (Carver, Scheier, & 

Weintraub, 1989). For the purposes of the present study, 7 subscales of the Brief COPE were 

used, each consisting of 2 items rated on a 4-point Likert Scale: Self-distraction (e.g., “I’ve 

been turning to work or other activities to take my mind off things”), denial (e.g., “I’ve been 

refusing to believe that it has happened”), use of emotional support (e.g., “I’ve been getting 

comfort and understanding from someone”), use of instrumental support (e.g., “I’ve been 

trying to get advice or help from other people about what to do”), behavioural disengagement 

(e.g., “I’ve been giving up the attempt to cope”), venting (e.g., “I’ve been expressing my 

negative feelings), and self-blame (e.g., “I’ve been blaming myself for things that 

happened”). Internal consistency in the present sample was poor for self-distraction, denial, 

and venting (α = .49, .65, and .56 respectively), though it is important to note that each of 

these subscales consist of only 2 items, and Cronbach’s alpha increases as the number of 

items within a subscale increases. Internal consistency for the remaining subscales (emotional 

support (α = .82), instrumental support (α = .82), behavioural disengagement (α = .74), and 

self-blame (α = .86)) was acceptable to high in the present sample. 

6.2.5.8  Locus of control, self-efficacy and motivation. 

6.2.5.8.1  WLOC.  The Weight Locus of Control Scale (WLOC) is a 4-item measure 

of locus of control with regards to one’s personal weight (Saltzer, 1982).  Two of the items 

relate to internal locus of control, and 2 relate to external locus of control.  The internal locus 

of control items are reverse scored, and the scale is scored such that higher scores reflect 

greater external locus of control, whereas lower scores reflect internal locus of control.  The 

scale is a reliable and valid measure, displays good discriminant validity, and also predicts 
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theoretically-related outcomes such as weight loss achievement (Saltzer, 1982). Cronbach’s α 

in the present sample was .63. 

6.2.5.8.2  SRQ.  The Self-Regulation Questionnaire (SRQ) is a 12-item measure of 

self-determination, with six items representing Controlled Motivation, and six representing 

Autonomous Motivation (Bachman, 2005).  Only the former subscale, which refers to the 

extent to which one’s weight control efforts are governed by interpersonal or intrapsychic 

pressures, such as another’s disapproval (Williams, Grow, Freedman, Ryan, & Deci, 1996).  

Individuals answer on a seven-point scale (1=not at all true, to 7=very true) how strongly 

they endorse the items such as, “I decided to lose weight because people will like me better 

when I’m thin”.  The measure has good demonstrated internal consistency (Bachman, 2005), 

and the internal consistency for the Controlled Motivation subscale in the current study was 

high (α = .91). 

6.2.5.8.3  Motivation for weight loss.  Motivations for weight loss were assessed using 

an abbreviated version of Ogden (2000)’s measure.  In the original version of the measure, 

participants indicate on a five-point scale (1=totally disagree, to 5=totally agree) their 

affinity with five motivations for weight loss assessed over 15 items.  Based on piloting (see 

5.3.3.5.10 Locus of control, self-efficacy and motivation) the five motivations were assessed 

with one item each: health (“be healthier, live longer, tone up, be fitter/more active, etc.”); 

attractiveness (“to be more attractive, wear nice/particular clothes, feel confident about looks, 

etc.”); confidence (“increase self-esteem, like myself more, feel better about myself, etc.”); 

symptom relief (“less breathlessness, more energetic, more agile, feeling well, relieve 

joint/back pain, etc.)”; and external factors (“please my family, partner, friends, doctor, etc.”).  

The average subscale internal consistency of the original 15-item measure was .72 (Ogden, 

2000), however the five-item version used in the current study yielded a low Cronbach’s α of 

.56. 
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6.2.5.8.4  WEL.  The Weight Efficacy Life-Style Questionnaire (WEL) is a 20-item 

measure of self-efficacy in weight management (Clark et al., 1991).  Participants respond to 

each item on a 5-point Likert scale, and higher scores indicate greater self-efficacy in that 

particular domain.  The WEL contains five subscales: Negative Emotions (e.g., “I can resist 

eating when I am anxious”); Availability (e.g., “I can control my eating on the weekends”), 

Social Pressure (e.g., “I can resist eating even when others are pressuring me to eat”); 

Physical Discomfort (e.g., “I can resist eating when I feel physically run down”); and Positive 

Activities (e.g., “I can resist eating when I am watching TV”).  The WEL is a reliable and 

valid measure of weight self-efficacy, is sensitive to meaningful clinical change, and has a 

clear five factor structure (Clark et al., 1991).  The subscales can also be summed to yield a 

total score.  The present research used the total WEL score, which displayed high internal 

consistency in the present sample (α = .93). 

6.2.5.8.5  Exercise self-efficacy.  Exercise self-efficacy was assessed using a seven-

item measure designed for the current study.  As a percentage, where 0%=not at all confident 

and 100%=completely confident, participants were prompted to answer the question, “In 

order to carry through with planned exercise, how confident would you feel overcoming the 

following obstacles: study commitments; work commitments; home duties and needs; social 

commitments; family/partner commitments; muscle soreness; and other time commitments”.  

Consistency was high for this measure (α = .88). 

6.2.5.9  Schemas.  The Young Schema Questionnaire-Short Form (YSQ-Short Form) 

is a 75-item self-report measure of 15 early maladaptive schemas (5 items per schema; 

Young, 1998).  Three subscales were included in the present research: Defectiveness/Shame 

(e.g., “I feel that I’m not lovable”); Subjugation (e.g., “I am a good person because I think of 

others more than of myself”); and Unrelenting Standards (e.g., “I must meet all my 

responsibilities”).  Participants were asked to rate the degree to which each item is reflective 
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or true of them on a 6-point scale (1=completely untrue of me, to 6=describes me perfectly).  

The psychometric properties of the YSQ-Short Form are roughly equivalent to the longer 

version of the YSQ, and the YSQ-Short Form displays excellent internal consistency and 

reliability, and acceptable discriminant validity (Waller, Meyer, & Ohanian, 2001).  Internal 

consistency was high in the present sample for the defectiveness/shame subscale (α = .95), 

the subjugation subscale (α = .80), and the unrelenting standards subscale (α = .79). 

6.2.5.10  Beliefs about the causes of obesity.  Individuals were asked how strongly 

they believed different factors cause obesity, using an abbreviated version of Ogden and 

Flanagan (2008)’s instrument.  In the original study, Ogden and Flanagan (2008) assessed 

respondents’ endorsement of five potential causes of obesity over 15 items, yielding an 

average Cronbach’s α of .68.  The same five subscales were assessed in the current study, but 

with one item each (explained in 5.3.3.5.10 Locus of control, self-efficacy and motivation).  

On a five-point scale (1=strongly disagree, to 5=strongly agree), participants indicated how 

strongly they believed the following factors were causes of, or main contributors to, obesity: 

“biological (genetics, hormones, slow metabolism, medical conditions, etc.); psychological 

(low self-esteem, depressive tendencies, psychological addiction to food, self-sabotage, 

avoidance, lack of control, etc.); behavioural (individuals eating too much, not doing enough 

exercise, eating too many unhealthy foods, dramatic lifestyle changes, etc.); social (low 

income, unemployment, lack of education, lack of knowledge about food/exercise, poor 

access to gyms, etc.); and external/structural (fast food culture, restaurant portions, food 

advertising/marketing, the high price of good/healthy food, time individuals spend 

driving/sitting, etc.).  Internal consistency for the current sample was moderate (α = .69). 
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6.2.5.11  Knowledge about nutrition and exercise.   

6.2.5.11.1  Self-rated nutrition and exercise knowledge.  Using the same six-point 

scale (1=strongly agree, to 6=strongly disagree) for both questions, respondents were asked 

to indicate how strongly they endorsed the following statements: “I have a good 

understanding of how to ‘eat right’ in order to become/stay a healthy weight”, and, “I have a 

good understanding of how to ‘exercise right’ in order to become/stay a healthy weight”. 

6.2.5.11.2  Exercise knowledge questionnaire.  Nine items investigated participants’ 

knowledge regarding physical activity requirements for health.  To determine respondents’ 

knowledge about frequency of exercise required for health, on a scale of 1=less than weekly 

to 9=more than daily, individuals were asked to estimate the minimum number of times per 

week a person would need to exercise if they were: healthy/average weight and looking to 

maintain their bodyweight; overweight and looking to lose weight; and previously 

overweight and looking to maintain their new, lower bodyweight.  To ascertain individuals’ 

knowledge about the exercise duration required for health, on a scale of 1=exercise is not 

necessary to 9=longer than 90 minutes, respondents estimated how long those same three 

hypothetical individuals should exercise for.  Finally, to gauge participants’ knowledge of the 

exercise intensity required for health, on a scale of 1=incidental, e.g., using stairs instead of 

elevator at work to 4=vigorous, e.g., jogging, individuals estimated the intensity at which 

those three hypothetical people should exercise.  Internal consistency was deemed good for 

this measure (Cronbach’s α = .73). 

6.3  Procedure 

Approval for the study was sought and granted by the Griffith University Human 

Research Ethics Committee before commencing the research. The website link promoted 

during recruitment directed potential participants to the survey homepage, which was a 
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website hosted internally by the University’s research survey centre.  On the survey’s 

homepage, potential participants were presented with detailed information about the study, 

included in Appendix I.  This information included: contact details of the researchers; 

information about the purpose of the study and its aims; an indicator to participants of the 

types of questions asked in the survey and the average length of participation; information 

regarding potential benefits (including inducements) and risks associated with participation; 

details about the management of confidentiality and privacy; a statement about the study’s 

compliance with and approval of the University human research ethics committee; and 

referral information for a range of national physical and psychological health services.  

Individuals who proceeded to the following page were presented with an informed consent 

statement (see Appendix J), which summarised the information being consented to and 

outlined that proceeding onto the next page implied consent to participate in the research. 

The survey itself was constructed using LimeSurvey (version 1.9), internationally-

available survey software embedded in a survey environment hosted and managed internally 

by the University’s research survey team.  All survey data was therefore kept on a secure 

local server only accessible to nominated University staff.  Repeated at the top of each survey 

page was a set of general instructions; participants were encouraged to carefully read each 

new set of instructions, but not to dwell on individual answers for too long.  They were also 

reminded at the top of every page that their answers would be kept confidential, and that they 

could save and return to the survey at any time. 

Questionnaire items were not presented randomly.  As attrition was expected, 

questions pertaining to BMI, demographic characteristics, physical health, weight history and 

health behaviours were presented first, as these variables were required for basic hypothesis 

testing and descriptive analyses.  The remaining measures were presented in random order, 

however items belonging to each measure were presented together in order to preserve the 
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psychometric integrity of each measure.  To use an analogy, if the questionnaire was 

administered as a paper-and-pencil booklet, with each different measure on its own page in 

the booklet, the majority of the pages of the booklet would be shuffled for each new 

participant, without altering the order of the items on individual pages.   

At the end of the survey, participants were provided with a link and informed that 

clicking on the link would take them to a separate page that could not be connected to their 

survey responses, should they wish to enter the prize draw or be contacted with research 

results.  On this separate page, participants were asked for identifying information (full name 

and contact details) and were able to indicate whether they wished to: go into a prize draw to 

win one of 28 prizes (one $200 Westfield Shopping Centre voucher, one of two $75 double 

passes to a Gold Class cinemas, or one of 25 $10 iTunes gift cards); be notified of the 

findings of the research after final data analysis; and/or be contacted about future projects, 

such as follow-up research.  It was emphasised that all provided information would be kept 

secure, confidential and separate from survey answers. 
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Chapter 7  

Results 

7.1  Overview of Statistical Analyses 

The data were first inspected for missing values and violation of the assumptions of 

multivariate analysis.  The demographic characteristics of the sample were then compared to 

data collected by the Australian Bureau of Statistics (2012), and found to be representative of 

the general Australian population except where noted in the 8.4 Limitations of the Current 

Study section.  Once correction formulae were applied to the data to offset well-documented 

biases in self-reported BMI (Hayes et al., 2011), the prevalence of obesity in the sample was 

examined.   

To test the first hypothesis, a preliminary latent class analysis (LCA) was performed 

on the entire sample to determine the number and nature of classes that naturally emerged 

from the data.  Of particular interest were cross-class discrepancies based on BMI category; 

instances where individuals of a particular BMI group were notably likely to belong to one 

class over another.  Redundant variables found to add little assorting value to the model were 

removed from the analysis, and the LCA was run again.  The final LCA performed in this 

initial stage suggested that class membership likelihood did indeed differ with BMI category.  

That is, overweight and obese individuals were found to be categorically different to 

underweight and healthy weight people in their demographic, social/environmental, 

biological and behavioural attributes.   

Once establishing that overweight and obese participants were categorically distinct 

from the rest of the sample, a further LCA was conducted exclusively on these high-BMI 

individuals to test the second hypothesis (i.e., determine whether reliable finer-grain 

classification within the high-BMI sample was possible).  Identical procedures to those used 



184 

 

in preliminary LCA were adopted when deciding which variables could be removed from the 

analysis.  The final secondary LCA, performed on the subset of overweight and obese 

individuals from the original sample, revealed further class distinctions were possible. 

Finally, having identified several subcategories of obesity and overweight and 

assigned each OW/OB individual to a group, Discriminant Analysis (DISCRIM) was 

performed on these subgroups in order to test the third hypothesis.  During this final phase of 

data analysis, the measured psychological constructs that represented the proposed model of 

obesity were used to predict class membership.  DISCRIM allowed examination of the 

psychological composition of each of the classes derived through LCA, by evaluating how 

well each psychological variable sorted individuals into each group.   

7.2  Body Mass Index Correction 

As mentioned in section 2.2.2.2, self-reported BMI is unreliable and requires the 

application of correction formulae to improve accuracy and generalisability.  It should be 

noted that the amount by which individuals misrepresent their BMI appears to be changing 

with time (e.g., Nyholm et al., 2007; Shields et al., 2011), rendering the application of older 

formulae to recent data inappropriate (Hayes et al., 2011).  The recommendation in the 

literature is therefore to correct self-reported BMI values using recent data (Hayes et al., 

2011).  Given that reporting bias also appears to differ across cultures (Yong & Saito, 2011), 

it is also important to use formulae derived from a representative population.  More accurate 

corrections are possible with more complex, multivariate formulae that take into 

consideration variables known to influence inaccurate BMI self-reporting (Nyholm et al., 

2007). 

Hayes and colleagues (2011) have published two BMI correction algorithms based on 

two large (n = 18,776), recent (1995, 2007-2008) population health studies conducted in 
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Australia; one regression formula suitable for male adult Australians, and one for females.  

The research suggests that men and women tend to differ in how they misrepresent their 

BMI; men are likely to overrate their height and more accurately report their weight, whereas 

the opposite is true for women (Larsen et al., 2008).  Hayes et al. (2011)’s formulae are 

preferred over others in that they accommodate for this by allowing weight and height values 

to be entered separately, which yields more accurate corrections than formulae that adjust the 

final BMI value only.  In addition to using different height and weight adjustment 

coefficients for women and men, Hayes et al. (2011)’s formulae are also sensitive to age.  

Age is included as a variable in the regression, with different age ranges weighed 

accordingly.  The current data were therefore adjusted using the formulae referred to in 

Hayes et al. (2011), prior to further screening or analysis.  The effect of the correction on the 

sample’s male and female participants is summarised in Table 7.1.    

Table 7.1 

Self-Reported versus Corrected BMI in the Sample, Broken Down by Gender (n = 960) 

 Males 

(n = 190) 

Females 

(n = 770) 

 M SD M SD 

Self-reported BMI 26.47 (7.49) 26.50 (7.18) 

Formula-corrected BMI 27.11 (7.65) 26.95 (7.26) 

 

7.3  Latent Class Analysis to Test Hypothesis 1 and Hypothesis 2 

7.3.1  An overview of LCA.  Unlike variable-centred statistical analyses such as 

Regression or Factor Analysis, LCA is a statistical method with a person-centred focus 

particularly suited to understanding how individuals belonging to heterogeneous groups 
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cluster together given a set of measured parameters (Muthén & Muthén, 2000).  LCA works 

by grouping cases within the one data set into related subgroups, called classes, and 

evaluating how well this grouping procedure captures the information in the data set (Muthén 

& Muthén, 2000).  The classes are referred to as latent because they are not explicitly 

observed, but rather identified through a modelling process applied to directly measured 

response variables (Dean & Raftery, 2010; Lubke & Muthén, 2005).   

Using the maximum likelihood criterion, LCA estimates three model parameters from 

the indicator variables measured; class prevalence and size, and conditional and posterior 

probability (Lanza, Collins, Schafer, & Flaherty, 2005).  Class prevalence and size give a 

sense of how representative of the sample each class is; very small classes can indicate model 

instability and be more reflective of obscure associations that are specific to that sample 

rather than reliable and generalisable clustering effects.  Posterior probability refers to each 

individual’s likelihood of belonging to each of the classes.  For example, a given participant’s 

responses may indicate that she has a 3% chance of belonging to Class 1, an 82% chance of 

being a member of Class 2, and a 44% chance of being in Class 3.  The third parameter is 

conditional probability; the likelihood of individuals in each class endorsing each item or 

variable.  For example, a conditional probability for a given class and response variable might 

be that members of Class 3 are 68% likely to be male. 

Through this modelling procedure of combining observable indicator variables using 

the three model parameters mentioned, each case is assigned to its most probable class 

(Kovac, Mérette, Legault, Dongier, & Palmour, 2002; Uebersax, 1993).  For instance, LCA 

would assign the female participant from the first scenario above to Class 2, given that 

posterior probability is highest for that class in her case.   In this way, every latent class 

identified corresponds to a distinct subgroup within the sampled population, with its own 

unique pattern of parameter values and variable responses (Muthén & Muthén, 2000).  To put 
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this differently, the classes identified in LCA are a way of explaining co-variances between 

the observed variables (Lubke & Neale, 2006), and so it follows that without the organising 

effect of LCA on the data set, the variance observed within the heterogeneous sample would 

appear to be random (Uebersax, 2007). 

Model fit is assessed in different ways depending on the characteristics of the data.  

LCA traditionally uses a goodness-of-fit index that compares expected and observed cross-

classification frequencies, via a likelihood-ratio chi-squared statistic referred to as G2 

(Muthén & Muthén, 2000).  However, G2 assumes a chi-squared distribution; an assumption 

that is often violated when using a large sample with many measured variables (Uebersax, 

2007).  On such occasions, as is the case in the reported study, model fit must instead be 

evaluated using parsimony indices.  Parsimony indices, such as the Bayesian Information 

Criterion (BIC; Kaplan & Keller, 2011) also measure goodness of fit, but they consider this 

against how thrifty a model’s solution is.  These information statistics achieve this by 

adjusting for sample size (Sample-Size Adjusted BIC), or otherwise increasingly penalising 

models the closer they approach the maximum number of utilisable parameters (Garson, 

2011).  Thus, the lower the parsimony indices for a model, the more favoured the model is 

over others (Uebersax, 1993). 

Two further factors in deciding upon the best model are entropy and class size.  

Entropy, another estimate of goodness-of-fit, indicates how cleanly the model divides the 

dataset into discrete classes (Kaplan & Keller, 2011).  High entropy values (close to 1) 

suggest a clearer taxonomy of latent classes, with low entropy values (close to 0) indicative 

of the model’s blurry, spurious distinctions between classes (Kaplan & Keller, 2011).  

Prevalence of cases per class is also important; a model that generates many classes, some 

with very low class membership, is considered less useful than a model that arranges 

individuals into relatively few but well-populated and distinct subgroups (Uebersax, 1993). 
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Another important feature of LCA as a non-parametric test is that power is not 

calculated as it is in the case of multivariate statistics.  In traditional multivariate analysis, the 

power of a study is largely influenced by sample size (Tabachnick & Fidell, 2013), however 

power analyses are not well developed for iterative procedures such as LCA.  As closed form 

equations for power calculations do not exist, a small literature of Monte Carlo studies is 

attempting to outline procedures. In the meantime, the recommendations of Muthén and 

Muthén (2000) were used to determine that the current sample sizes (1,005 for the first LCA, 

and 475 for the second) were sufficiently large to allow stable estimation of LCA classes.  It 

is also noted that these sample sizes are above the recommended sample size (N = 400) for 

survey-based data (Hoyle, Harris, & Judd, 2002).  In LCA, power is also roughly analogous 

to how distinct the classes in a model are from one another (Muthén & Muthén, 2000).  That 

is, how much variance in the conditional probabilities there is across classes are in the chosen 

model, and how the chosen model compares in its model fit indices (entropy and sample size 

adjusted BIC) compared to models with more and less classes.  In short, power analysis is 

inherently built into model fit analysis in LCA. 

To conclude, LCA is used to find the most useful organising structure to apply to a 

heterogeneous population, grouping individuals together who share similar response profiles 

on a set of variables, through a process of estimating and assessing a number of parameters.  

The latent class model: states for each person the probability of membership in each class; 

expresses for each class its members’ most likely response pattern across variables; and 

assigns each individual to their most likely subgroup.  The most appropriate clustering model 

is determined by considering how well each solution accounts for co-variance among the 

measured manifest variables.  Given that the best model explains these associations with 

efficiency, the ideal number of classes is therefore the best compromise between adequate 

class size, lowest parsimony index values and highest entropy.  
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7.3.2  Hypothesis 1: Latent Class Analysis with all BMI groups included. 

7.3.2.1  Overview of preliminary LCA.  As mentioned, LCA is a person-centred 

approach used to establish the structure that best subdivides one heterogeneous group of 

individuals into clear subgroups (Muthén & Muthén, 2000).  LCA was therefore used to find 

initial support for the first hypothesis, which predicted that: 1) a composite of measured 

individual characteristics such as ethnicity, health history and behavioural factors can identify 

distinct latent groups within a large sample of Australian adults of varied shapes and sizes; 

and 2) BMI in particular would be among the individual attributes to co-vary substantially 

with classes.  Support for both parts of this hypothesis would be taken as endorsement for 

further exploration of clustering structures among the overweight and obese. 

7.3.2.2  Missing values analysis.  The dataset to be used in LCA was screened for 

missing values prior to running the analyses.  All 1,005 individuals to start the survey were 

included in LCA, 960 (95.2%) of whom provided their height and weight.  Analysis revealed 

that exactly 25% of the dataset provided by these 1,005 respondents contained missing 

values.  The pattern of missing data was inspected and it was decided that the cases 

containing incomplete data were missing at random.  Due to LCA’s robustness for dealing 

with missing data, no respondents were excluded from analysis.  Instead, the missing data 

was accounted for using a maximum likelihood estimation, which approximates the values of 

the missing data using all available datapoints (Schafer & Graham, 2002).  This method, 

along with the multiple imputations method used in the Discriminant Analysis, are together 

considered current best practice in dealing with missing data (Schafer & Graham, 2002).  

More traditional methods, which have included deleting cases with missing values or 

replacing missing values with the mean for that variable, are now generally considered too 

likely to distort the data through omission, or too likely to result in overinterpretation and 
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inflated Type I error by artificially lowering the variance (Schafer & Graham, 2002; 

Tabachnick & Fidell, 2013). 

7.3.2.3  Variable selection.  In selecting variables to be included in the LCA, person-

centred variables in the data set were distinguished from the rest.   Magnusson (2003) 

explained that in the case of variable-centred analyses , “the focus of interest is the relation 

between individuals’ positions on latent dimensions, statistically studied across individuals” 

(p. 14).  Such analyses assume that differences in the predictor variables’ relative importance 

are responsible for the variance seen in the outcome variables, not heterogeneity in the 

population itself (Laursen & Hoff, 2006).  For example, Factor Analysis identifies the 

structure of factors, through the analysis of the correlation matrix of a group of variables 

(Tabachnick & Fidell, 2013).  On the other hand, LCA identifies the structure of cases, using 

mixture analysis to determine whether qualitatively distinct clusters of persons exist within a 

given sample (Muthén & Muthén, 2000).  Said differently, whereas variable-centred analyses 

are used to understand how variables behave in a sample, LCA is interested in how 

individuals can be grouped together based on their similarities and differences across 

measured variables (Muthén & Muthén, 2000).   

As mentioned in 4.3.2 Research Aims, the current research sought to address the 

central question of heterogeneity within the high-BMI Australian adult population, through 

an initial investigation into the classification structure of the sample (i.e., whether subtypes 

exist), and then an analysis of each group’s clinically unique attributes (i.e., how the subtypes 

differ psychologically).  LCA was therefore used to determine whether individuals clustered 

together into subtypes within the sample, and DISCRIM (detailed in 7.4) was used to analyse 

the psychological profiles of each group.  Participant characteristics measured for the 

purposes of current research fell into six domains: demographic information (e.g., age, 

gender); social and environmental characteristics (e.g., household income, partner’s BMI); 
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biological factors (e.g., weight fluctuation history, physical health ratings); behavioural 

factors (e.g., nutritional intake, exercise frequency and type); and psychological traits (e.g., 

experience of negative affect, attributions about the causes of obesity).  Variables that could 

be used to describe the psychological profiles of each subtype (i.e., the psychological 

variables measured in the study, described in 6.2.5 and listed in Tables 7.17, 7.18 and 7.19) 

were reserved for later Discriminant Analysis, and the remaining factors were used in the 

LCA, as described below. 

7.3.2.4  Data preparation.  The data was first screened for respondents who did not 

meet the inclusion criteria (namely, if they were pregnant or under 18 years of age).  All 

respondents were at least 18 years old, however nine women reported being pregnant at the 

time of participation in the study (see 6.1.3.2 for descriptives on these participants).  

Although the number of participants who reported being pregnant was less than 1% of the 

sample, these women were excluded from further analysis.   

Latent class analysis is different from Growth Mixture Modelling or Factor Analysis 

in that it uses largely categorical data to discover the grouping structure (Dean & Raftery, 

2010).  Any response variables that were ordinal or nominal were therefore converted into 

their most useful binary form.  In the case of ordinal measures (e.g., food frequency questions 

answered on 9-point Likert scale), frequency tables and distributions were generated in order 

to find the median, and dummy-coded variables (0=lower than median, 1=median or higher) 

were created accordingly.  Nominal variables (e.g., participants indicated ethnicity by 

selecting from eight categories) were treated similarly; frequency statistics were used to 

identify the most commonly chosen response, and dummy-coded variables were created for 

that specific option (e.g., 0=non-Caucasian, 1=Caucasian).  In some circumstances, it was 

more useful to dichotomise variables based on clinically meaningful cut-offs or distinctions 

more relevant to the current research, rather than using a statistical criterion (the median).  
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For example, the median BMI was 24.83, but it was more meaningful to create several 

dummy-coded BMI variables, such as ‘obese’ (0 = BMI < 30, 1 = BMI > 30).   

Using dummy-coding to create dichotomous variables also allowed LCA to identify 

which responses were true null-values, rather than missing values.  For example, only a 

subset of participants went on to answer particular questions (e.g., only women were asked 

about pregnancy, and only individuals who reported at least one weight loss attempt went on 

to answer questions about current and past weight loss attempts).  In cases where the data was 

truly missing (i.e., individuals who were eligible to answer further questions but provided no 

information, for example women who did not answer questions about parity), the LCA 

software used the maximum likelihood estimation (described in 7.3.2.2 Missing values 

analysis) to approximate answers.  However, in cases where replacing missing values would 

be inappropriate (e.g., using maximum likelihood estimation to provide answers to parity 

questions for male participants), responses were coded by the LCA software as a binary 0 – 0. 

7.3.2.5  Model selection.  After selecting the person-centred items and converting 

them into their binary form, exploratory two-, three-, four-, and five- latent class models were 

fit to the original 128 variables.  The relative fit of the different models were initially 

compared, using the goodness of fit criteria of low sample size adjusted BIC, high entropy, 

and at least moderate case prevalence in each class.  Based on these parameters, the model 

with best fit was decided to be a four-class model.  Given the importance of parsimony in 

LCA, it is common practice to exclude from analysis the response variables that poorly 

differentiate between classes (Nylund, Asparouhov, & Muthén, 2007).  Thus, having already 

settled on a four class solution as the most appropriate, any items in the four-class model that 

yielded a conditional probability difference (i.e., variation across classes in item endorsement 

likelihood) equivalent to or under 10% were identified (see Appendix K) and removed.  This 

left 109 response variables.  The LCA was then run again without the redundant variables, 
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and it is the results of that final model (four classes with only the 109 differentiating response 

variables included) that are reported here. 

Parsimony and entropy were also assessed.  As can be seen from the scree-like graph 

in Figure 7.1, the re-run latent class analysis remained in favour of a four-class model.  The 

Figure shows that the parsimony index (sample size adjusted BIC) decreases as the number of 

classes in the model increases.  A distinct levelling off in parsimony is seen between four- 

and five-class models, indicating that the small improvement in likelihood ratio observed 

with the addition of a fifth class is overshadowed by the decreased efficiency of the model.  

Entering a fifth class to the model also results in a reduction in entropy; classes are evidently 

more poorly defined in a five-class model than in a four-class one.  On balance, the model 

clearly improves with the addition of a fourth class, and becomes noticeably more unstable 

with the introduction of a fifth.   

 

Figure 7.1.  Model fit (sample size adjusted BIC and entropy) for LCA of sample with all 

BMI groups included (n = 1,005). 
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Average latent class probabilities for most likely latent class membership (i.e., 

posterior probabilities) are shown in Table 7.2.  This table of average latent class probabilities 

shows how distinct the four groups are from each other.  Note that for each of the four 

classes, the likelihood of membership in other classes is relatively low, and in some cases, 

zero or close to zero.  This adds support for the model as a viable description of distinct 

subgroups.  Table 7.2 also shows the case frequency in each class; the class with least cases 

(Class 3) still comprises 14% of the total sample, with the greatest number (45%) in Class 2. 

Table 7.2 

Average Latent Class Probabilities for Most Likely Latent Class Membership (n = 1,005) 

Class Class 1 

(n = 211) 

Class 2 

(n = 451) 

Class 3 

(n = 146) 

Class 4 

(n = 197) 

Class 1 0.94 0.03 0.01 0.03 

Class 2 0.02 0.97 0.00 0.01 

Class 3 0.02 0.00 0.97 0.01 

Class 4 0.04 0.02 0.00 0.94 

 

Ranges in conditional probability (i.e., endorsement likelihood variations) were 

calculated across the four classes, for obesity, overweight, and those not in a high-BMI 

group, and are shown in Table 7.3 overleaf.  It is evident from the Table that the classes more 

unevenly assorted obese people than overweight people.  There was a 79% likelihood that 

obese individuals were best represented by the response patterns of Class 3, but only a 5% 

chance one’s obese status would lead to Class 2 membership.  On the other hand, likelihood 

of class membership for overweight people varied only slightly across the four groups, with 

the biggest difference in overweight membership seen between Class 3 (17%) and 4 (28%).  
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The responses characterised by Class 2 membership were descriptive of low obesity and 

overweight rates, with 73% of individuals with a BMI of 24.9 or lower.  Class 4 members 

also had high rates of healthy-weight and overweight individuals, and interestingly, it was 

populated by the smallest proportion of obese people and largest proportion of overweight 

people of all four classes.  Class 3 members were predominantly obese (79%), with only 4% 

of individuals not in a high-BMI range.  Class 1 membership was also characterised by high 

BMI; only 17% of participants with this response profile were healthy-weight or 

underweight. 

Table 7.3 

Conditional Probability Data for the Salient Indicator Variables (n = 1,005) 

Response Variables Class 1 

(n = 211) 

Class 2 

(n = 451) 

Class 3 

(n = 146) 

Class 4 

(n = 197) 

Range a 

BMI 

Currently Obese (Ob) 0.58 0.06 0.79 0.05 0.74 

Currently Overweight (OW) 0.25 0.21 0.17 0.28 0.12 

Currently healthy weight or underweight 0.17 0.73 0.04 0.67 0.69 

Note.  a The difference between the highest and lowest conditional probabilities for each variable.   

 

To summarise, a four-class model was settled on as the best solution for explaining 

how the diverse sample forms clusters based on BMI, biological indicators and health 

behaviours, in light of the sample size adjusted BIC, entropy and class sizes.  The model not 

only lent support to the hypothesis that subgroups within the Australian adult population 

exist, but as Table 7.3 demonstrated, inter-class variation in individuals’ BMI was sufficient 

enough to warrant further investigation.  Specifically, having established through preliminary 

testing that healthy weight and underweight people differed in their individual characteristics 
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from their heavier counterparts, another latent class analysis was performed exclusively on 

overweight and obese participants to explore the clustering effects within this subset of the 

population. 

7.3.3  Hypothesis 2: Latent Class Analysis of obese and overweight groups only. 

7.3.3.1  Overview of secondary LCA.  This final phase of latent class analysis sought 

to test the second hypothesis, which anticipated that the sample of diverse obese and 

overweight Australian adults can be gathered into subgroups based on individual similarities 

and group differences with regards to demographic and social information as well as markers 

of physiology and behavioural factors.  Once person-centred analysis has been used to find 

support for a model that illuminates several robust and distinct latent profiles within the 

overweight and obese sample, variable-centred analysis can then be used to explore the 

clinical features that characterise each subgroup. 

7.3.3.2  Missing values analysis, variable selection and data preparation.  

Individuals who were pregnant or who did not provide their weight or height (n = 45), and 

respondents whose BMI fell in the healthy or underweight range (n = 485), were first 

screened out of the data set, reducing the sample from 1,005 to 475 (217 overweight and 258 

obese) individuals.  In selecting indicator variables to be used in the analysis, and when 

converting these predominantly continuous variables into their most useful binary form, 

identical methods were used to those described in the previous 7.3.2.4 Data preparation 

section.  A LCA was then performed on this subsample using the same indicator variables as 

those in the preliminary analysis (i.e., demographic information, social and environmental 

variables, information about physical health, and behaviours relating to health).  As before, a 

portion of variables with low conditional probability difference across classes were removed 
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from further analysis, reducing the response variables used from 128 to 108 (see the 

following section for details).   

7.3.3.3  Model selection.  After converting the 128 selected response variables into 

their binary form, exploratory two-, three-, four-, and five- latent class models were initially 

fit to all 128 variables used in the preliminary analysis.  The same criteria for goodness of fit 

as earlier were used to compare models; sample size adjusted BIC, entropy and case 

prevalence were checked.  A four class model once again emerged as the most appropriate 

solution.  Any response variables in this four class model found to have inter-class variations 

in conditional probability under 10% were noted (see Appendix L) and removed from further 

analysis, leaving 108 variables in the final version of the model.  The LCA was re-run for 

four classes, with the 20 poorly-differentiating items listed in Appendix L excluded.  The 

results are summarised below as the final model selected. 

Parsimony and entropy were assessed for the re-run latent class analysis without 

poorly differentiating variables.  The graph in Figure 7.2 shows how model fit changes with 

class size.  As was the case for the LCA that included individuals of all BMI categories, the 

change in sample size adjusted BIC parsimony in the below Figure reflects a sharp decline in 

parsimony when increasing the number of classes in the model from three to four.  However 

the increase in the model’s inefficiency as a five-class solution is relatively minimal, 

indicating little difference in efficiency between a four- and five-class model.  Additionally, 

the minimal (less than 2%; see right-hand side of scale on Figure 7.2) change in entropy 

between a four-class and five-class model suggests that the data are very slightly more clearly 

sorted into five categories than four.     
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Figure 7.2.  Model fit (sample size adjusted BIC and entropy) for LCA of sample with 

overweight and healthy weight groups included (n = 475). 

As the model fit differences between a four- and five-class model were ambiguous, 

case distribution differences between these two candidate models were considered.  Given 

that a model with more evenly-distributed cases across its classes is considered more stable 

(see 7.3.1), Table 7.4 shows more even case distribution across four classes than five.  Only a 

9% difference exists between the biggest and smallest class sizes in a four-class model, 

whereas the maximum between-class size difference in a five-class model is 14%. 

Table 7.4 

Case Distribution for Four- and Five-Class Models (n = 475) 

Model Class 1 Class 2 Class 3 Class 4 Class 5 Range (%) 

Four-class model 115 143 118 99 - 9% 

Five-class model 93 125 116 86 55 14% 
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Another way of checking how different the classes in a model are from each other is 

to plot average latent class probabilities for most likely latent class membership (i.e., 

posterior probabilities) in a matrix, as seen in Table 7.5.  This Table suggests little overlap 

between classes, suggesting the four class solution is appropriate.  Note the relatively even 

distribution of cases across classes; Class 2 has the highest number of cases, comprising 30% 

of the total sample, with the least cases (Class 4) still accounting for 21% of the total sample. 

Table 7.5 

Average Latent Class Probabilities for Most Likely Latent Class Membership (n = 475) 

Class Class 1 

(n = 115) 

Class 2 

(n = 143) 

Class 3 

(n = 118) 

Class 4 

(n = 99) 

Class 1 0.97 0.01 0.00 0.01 

Class 2 0.02 0.97 0.00 0.01 

Class 3 0.01 0.00 0.97 0.01 

Class 4 0.02 0.01 0.01 0.96 

 

Based on the above information, a four-class model was chosen as the most 

parsimonious representation of the class structure and heterogeneity of the sample. 

7.3.3.4  Comparing classes.  The below sections detail the composition of the four 

classes to emerge from the LCA conducted with regards to BMI distribution and the most 

salient demographic, social and environmental, biological and behavioural differences 

between the groups.  Although 108 variables in total made up the four-class model, it is 

impractical to report the data for each of these variables in the main body of the thesis.  In 

order to determine which variables to report, the cross-class variation in endorsement 

likelihood (i.e., the ‘Range’) was calculated for each variable, and variables were organised 
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in descending order of Range (see Appendix M).  For each of the participant characteristics 

(i.e., demographic, social and environmental, biological and behavioural), only the factors 

with the most unevenly distributed variation in endorsement likelihood (i.e., the variables 

with the largest Ranges) were reported here.   

7.3.3.4.1  Differences in obesity prevalence between classes.  It is evident from 

viewing Table 7.6 that Classes 1 and 3 were much more representative of obese individuals’ 

responses (75% and 92% conditional probability respectively) than Classes 2 (31%) and 4 

(19%).  Conversely, the response styles that typify membership in Classes 2 and 4 are also 

much more densely populated by overweight individuals than obese people, with 69% and 

81% conditional probability for overweight cases respectively.  Thus, Class 1 and 3 are 

referred to in future as OB1 and OB2, and Class 2 and 4 as OW1 and OW2.  As 92% of 

OB2’s members were in the obese category, it was unsurprising that the highest mean BMI 

belonged to this group.  This trend held for all four groups, with the group populated by the 

fewest obese individuals (OW2) yielding the lowest BMI. 

Table 7.6 

OW/Ob Participants’ Conditional Probabilities and Descriptive Statistics for BMI (n = 475) 

Response Variables Class 1 

(OB1) 

(n = 115) 

Class 2 

(OW1) 

(n = 143) 

Class 3 

(OB2) 

(n = 118) 

Class 4 

(OW2) 

(n = 99) 

Range a 

BMI      

Mean BMI b 35.0 (7.4) 29.3 (4.7) 38.3 (7.0) 28.4 (2.8)    - 

Currently Obese (Ob) 0.75 0.31 0.92 0.19 0.73 

Currently Overweight (OW) 0.25 0.69 0.08 0.81 0.73 

Note.  a The difference between the highest and lowest conditional probabilities for each variable.  b The standard 

deviation is reported following the mean, italicised and in parentheses. 
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7.3.3.4.2  Differences in demographic characteristics between classes.  Table 7.7 

suggests several key demographic differences across the four classes.  Respondents’ average 

age substantially differed with subgroup membership; OW1 members were youngest (M = 

23.8 years, SD = 6.3), with those in OB2 over three decades older (M = 55.3 years, SD = 9.3).  

OW1 was also populated by the most males (29.5%) and fewest mothers (12% of females), 

whereas OB2 consisted of the least males (10.9%) and most mothers (86% of females).  

Women in OB2 were almost twice as likely as the women in OB1 (the only other class with 

comparable obesity rates) to have been pregnant before, and on average had one child more 

than women in OB1 and OW1.  Individuals in the OW2 subgroup were also most likely to 

have been born overseas, but of all the respondents who indicated being born outside of 

Australia, those in OB2 reported living in Australia the longest. 

Table 7.7  

OW/Ob Participants’ Conditional Probabilities and Descriptive Statistics for Demographic 

Characteristics (n = 475) 

Response Variables Class 1 

(OB1) 

(n = 115) 

Class 2 

(OW1) 

(n = 143) 

Class 3 

(OB2) 

(n = 118) 

Class 4 

(OW2) 

(n = 99) 

Range a 

Mean ageb 33.3 (6.4) 23.8 (6.3) 55.3 (9.3) 43.9 (10.7)   - 

Female 81.8% 71.5% 89.1% 76.0%   - 

If female, have been pregnant before 0.45 0.12 0.86 0.71 0.74 

Number of times pregnant beforeb 2.2 (1.2) 2.2 (1.1) 3.2 (1.7) 2.7 (2.0)   - 

Born in Australia 0.84 0.86 0.89 0.75 0.13 

If born overseas, years living in 

Australiab 

 

12.2 (9.1) 11.0 (9.0) 35.2 (15.1) 19.4 (13.9)   - 

Note.  a The difference between the highest and lowest conditional probabilities for each variable.  b The standard 

deviation is reported following the mean, italicised and in parentheses. 
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7.3.3.4.3  Differences in social and environmental characteristics between classes.  

Table 7.8 shows that individuals identifying best with the OW1 subgroup were substantially 

less likely than their peers to be in a relationship, and those that reported being in a 

relationship also reported the shortest relationship length.  On the other hand, OB2 members 

(the oldest respondents by an average of over 10 years) reported an average relationship 

length of over a quarter of a century.  Members of this (heaviest) group and their similar-BMI 

peers in OB1 were also much more likely to rate their current partner as being overweight or 

obese, relative to OW1 and OW2 participants, while the two OW groups were most likely to 

report no history of weight problems prior to their current relationship.  Compared to all three 

opposing subgroups, OB2 participants were more than twice as likely to report growing up in 

a single-parent household.   

Table 7.8 (continued overleaf) 

OW/Ob Participants’ Conditional Probabilities and Descriptive Statistics for Social and  

Environmental Characteristics (n = 475)  

Response Variables Class 1 

(OB1) 

(n = 115) 

Class 2 

(OW1) 

(n = 143) 

Class 3 

(OB2) 

(n = 118) 

Class 4 

(OW2) 

(n = 99) 

Range a 

Interpersonal Relationships 

Currently in a relationship 0.74 0.41 0.76 0.83 0.42 

Mean relationship length (years)b 6.4 (4.6) 3.7 (4.3) 27.8 (11.9) 14.7 (10.6)   - 

 

Social Environment 

Reports that partner is OW/Ob 0.82 0.50 0.80 0.59 0.32 

Weight problems began after relationship 0.49 0.72 0.48 0.64 0.24 

Grew up with one caregiver 0.24 0.26 0.55 0.25 0.31 

Note.  a The difference between the highest and lowest conditional probabilities for each variable.  b The standard 

deviation is reported following the mean, italicised and in parentheses. 
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Table 7.8 (continued) 

OW/Ob Participants’ Conditional Probabilities and Descriptive Statistics for Social and  

Environmental Characteristics (n = 475)  

Response Variables Class 1 

(OB1) 

(n = 115) 

Class 2 

(OW1) 

(n = 143) 

Class 3 

(OB2) 

(n = 118) 

Class 4 

(OW2) 

(n = 99) 

Range a 

Socioeconomic Status 

Tertiary educated 0.63 0.17 0.44 0.63 0.46 

Currently employed 0.87 0.70 0.79 0.83 0.17 

Mean weekly hours of workb 36.5 (13.9) 21.3 (13.2) 35.1 (13.9) 31.6 (12.7)   - 

Employed/trained as a professional 0.53 0.00 0.37 0.36 0.53 

Employed in retail  0.04 0.43 0.02 0.02 0.41 

Household income over 

$53,000/annum 
 

0.68 0.31 0.73 0.70 0.43 

Note.  a The difference between the highest and lowest conditional probabilities for each variable.  b The standard 

deviation is reported following the mean, italicised and in parentheses. 

 

Table 7.8 also shows that members of OB1 were most likely to be tertiary educated 

professionals working the most hours per week and with the highest likelihood of 

employment.  Their similar-BMI peers (i.e., OB2) also worked more hours than members of 

OW1 and OW2, and were most likely to report an annual household income over the median 

($53,000 or more).  On the other hand, OW1 respondents were substantially less likely than 

all other groups to be tertiary trained, and although this subgroup had the most members, it 

consisted of no professionals at all and almost all of the retail workers in the sample.  These 

members were also least likely to be employed, those who were employed reported working 

the least hours per week, and compared to the other three subgroups’ annual household 

income, theirs was much less likely to fall above the median.  Respondents with a response 
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style characteristic of the OW2 subtype were as likely as OB1’s members to hold a 

University degree and earn the same income, but were much less likely to be professionals. 

7.3.3.4.4  Differences in biological characteristics between classes: Physical health 

and family history.  Table 7.9 shows that participants with a response style typified by OW2’s 

characteristics also reported substantially higher ratings of current physical health relative to 

the members of OB1, OW1 and OB2, as well as the lowest ratings of poor sleep quality.  In 

contrast, OB1’s members were least likely to report good or excellent physical health, but 

most likely to say their sleep was typically poor or very poor.  Note that OB2 and OW2’s 

members were approximately three times as likely to report good health in comparison to 

their similar-BMI counterparts.  Differences were also observed between the classes with 

regards to family history of obesity.  Individuals belonging to OW1 were most likely to grow 

up with an overweight or obese primary carer, while their similar-BMI peers in the OW2 

subgroup were much less likely than any of the other three subgroups to report this.  

Similarly, these two lower-BMI groups were least likely to report a family history of obesity.    
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Table 7.9 

OW/Ob Participants’ Conditional Probabilities for Physical Health and Family History  

(n = 475) 

Response Variables Class 1 

(OB1) 

(n = 115) 

Class 2 

(OW1) 

(n = 143) 

Class 3 

(OB2) 

(n = 118) 

Class 4 

(OW2) 

(n = 99) 

Range a 

Current Health 

Current health rated “good”/“excellent” 

 

0.10 0.23 0.36 0.62 0.53 

Describes a typical night of sleep as 

“poor” or “very poor” quality 

0.45 0.26 0.40 0.18 0.28 

 

Family History 

Reports that primary caregiver was 

overweight or obese 

 

0.52 0.65 0.59 0.34 0.31 

Reports at least one immediate family 

member is obese 
 

0.72 0.55 0.76 0.50 0.26 

Note.  a The difference between the highest and lowest conditional probabilities for each variable.   

 

7.3.3.4.5  Differences in biological characteristics between classes: Weight history.  

Substantial differences amongst the four subgroups were also evident in the domain of 

physical health, as indicated in Table 7.10.  With regards to weight history, the mainly-obese 

(OB1 and OB2) subgroups reported much higher maximum adult weights, and interestingly, 

a much higher likelihood of having lost a significant amount of weight six or more times 

before.  These two subgroups also reported the largest amount of weight intentionally lost.  

The age at which individuals reached their maximum adult weight appeared to co-vary with 

age differences across groups; the group with the oldest average age (OB2) also reported the 

oldest age at which maximum weight was reached, followed by the second-oldest group 

(OW2), second-youngest (OB1), and youngest (OW1).  Individuals in the OW2 subgroup 
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were most successful at weight loss maintenance; they reported maintaining their largest past 

weight loss for over three and a half years, whereas their similar-BMI counterparts (OW1) 

reported relapsing after just over six months on average.   

Table 7.10 

OW/Ob Participants’ Conditional Probabilities and Descriptive Statistics for Weight History 

(n = 475) 

Response Variables Class 1 

(OB1) 

(n = 115) 

Class 2 

(OW1) 

(n = 143) 

Class 3 

(OB2) 

(n = 118) 

Class 4 

(OW2) 

(n = 99) 

Range a 

Largest amount of weight ever 

intentionally lost (kg) b 

18.8 (13.7) 9.0 (6.6) 23.3 (12.6) 14.0 (11.9)   - 

      

Longest time able to maintain 

significant weight loss (years)b 

1.9 (2.7) 0.7 (0.7) 2.6 (3.8) 3.7 (5.5)   - 

      

Maximum adult weight (kg)b 103.3 (24.4) 87.2 (17.1)  113.4 (21.5) 87.2 (17.3)   - 

Age at which maximum adult weight 

was reached (years)b 

27.0 (6.4) 20.8 (5.2) 47.2 (8.9) 36.3 (9.7)   - 

 

 

Reports losing a significant amount of 

weight over six times in the past 
 

0.63 0.31 0.85 0.37 0.54 

Note.  a The difference between the highest and lowest conditional probabilities for each variable.  b The standard 

deviation is reported following the mean, italicised and in parentheses. 

 

Figure 7.3 illustrates the likelihood of individuals endorsing that they were 

overweight or obese for the majority of certain age brackets; during primary school (under 12 

years old), during adolescence (under 18), early adulthood (18-25), under 35 years old, under 

45, between 45 and 65 years old, and upwards of 65 years old.  Note that members of the 

OW2 group demonstrated a unique weight history relative to their peers; these individuals 

were far less likely to report a history of weight problems, although that weight gain followed 
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the same trend as their peers’.  Also, whereas over half the members of OB1, OW1 and OB2 

were overweight or obese during adolescence, high BMI was not experienced at these same 

rates by the members of OW2 until they were 25-35 years old.  Also note that individuals in 

the OW1 subgroup (the youngest group on average) were particularly vulnerable to weight 

gain between the ages of 35 and 45. 

 

Figure 7.3.  Likelihood of overweight and obesity by age group. 

7.3.3.4.6  Differences in current health behaviours between classes: Nutritional intake 

and other eating behaviours associated with health promotion.  With respect to health-

promoting foods and eating patterns, the variable found to differ most across classes was 

frequency of eating breakfast.  Table 7.11 shows that OW2 individuals (the overweight and 

obese individuals with the lowest BMI) were most likely to report eating breakfast and lunch 

daily.  OB1 and OW1 individuals were least likely to report good or excellent physical 

health, and ate breakfast and lunch with markedly less regularity than their similar-BMI 

peers.  Healthier eating was consistently found to be most common among the members of 
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OW2; relative to the other three groups, these individuals were most likely to regularly eat 

salad greens, fruit (apples, bananas and pears), fish and brown bread, and they were also 

more likely to be in charge of their own meals.  On the other hand, members of OB1 were 

least likely to endorse these same eating responses.  Interestingly, OW1 respondents were 

least likely to be responsible for their own meals (i.e., another person tended to prepare or 

purchase their meals for them). 

Table 7.11  

OW/Ob Participants’ Conditional Probabilities for Nutritional Intake and other Eating  

Behaviours Associated with Health Promotion (n = 475) 

Response Variables Class 1 

(OB1) 

(n = 115) 

Class 2 

(OW1) 

(n = 143) 

Class 3 

(OB2) 

(n = 118) 

Class 4 

(OW2) 

(n = 99) 

Range a 

Eat breakfast daily 0.37 0.32 0.77 0.89 0.57 

Eat lunch daily 0.53 0.52 0.74 0.84 0.32 

Eat salad greens (e.g., lettuce, rocket) at 

least twice per week 

 

0.51 0.70 0.77 0.83 0.32 

Eat bananas at least once per month 0.46 0.68 0.71 0.75 0.29 

Eat apples or pears at least once per week 0.49 0.62 0.69 0.74 0.26 

Eat fish at least once per month 0.54 0.65 0.66 0.83 0.29 

Responsible for making/getting most of 

own meals over the past fortnight 

0.44 

 

 

0.31 0.55 0.58 0.27 

Eat green beans at least once per week 0.45 0.66 0.71 0.69 0.26 

Eat wholemeal and mixed grain breads at 

least twice per week 

0.56 0.61 0.73 0.77 0.22 

Note.  a The difference between the highest and lowest conditional probabilities for each variable.   
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7.3.3.4.7  Differences in current health behaviours between classes: Nutritional intake 

and other eating behaviours associated with poor health.  Table 7.12 overleaf indicates 

cross-class differences in obesogenic food and eating behaviours.  Note that members of OB1 

and OW1 (the two groups with lowest positive health ratings) almost always endorsed these 

variables more strongly than individuals in the OB2 and OW2 subgroups.  This was 

particularly evident for fast food consumption; adults in the OB1 class were the most likely to 

regularly consume fast food and take-away food over the previous two weeks, whereas OW2 

members were least likely to.  These OB1 members were least likely to substitute particular 

foods for cheaper or somewhat poorer-quality versions when available (e.g., generic brand 

products, or products close to their expiry date), and most likely to keep eating until they feel 

full instead of stopping eating when they are no longer hungry.  Those belonging to the OW1 

group were most likely to: drink flavoured milks and sports drinks with above-median 

regularity; prepare home-cooked meals using processed foods; and eat white bread and deli 

meats with above-median regularity.  Individuals from both the OB1 and OW1 groups 

reported equally high soft drink consumption relative to the remaining two groups.  This was 

most striking in lower-BMI groups; OW1 individuals were twice as likely as OW2’s 

members to consume sugary drinks on a weekly basis or more. 
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Table 7.12  

OW/Ob Participants’ Conditional Probabilities for Nutritional Intake and other Eating  

Behaviours Associated with Poor Health (n = 475) 

Response Variables Class 1 

(OB1) 

(n = 115) 

Class 2 

(OW1) 

(n = 143) 

Class 3 

(OB2) 

(n = 118) 

Class 4 

(OW2) 

(n = 99) 

Range a 

Eat fast food or take-away meals some 

days over the past fortnight 

 

0.78 0.61 0.42 0.32 0.47 

Drink flavoured milk (e.g., milkshakes, 

hot chocolate) or soy milk at least monthly 

 

0.54 0.70 0.31 0.31 0.39 

Drink soft drinks or flavoured mineral 

water weekly or more 

 

0.73 0.72 0.46 0.36 0.37 

Prepared home-made meals using 

processed foods (e.g., bottled pasta 

sauce) most days over the past fortnight 

 

0.40 0.52 0.26 0.19 0.33 

Eat white bread at least once per week 0.59 0.66 0.45 0.37 0.29 

Drink sports drinks (e.g., Gatorade™) at 

least once per month 

 

0.37 0.54 0.29 0.41 0.25 

Do not choose cheaper, poorer-quality 

versions of preferred foods when 

available  

 

0.41 0.33 0.16 0.27 0.25 

Tend to eat until full, rather than eat until 

no longer hungry 

 

0.75 0.56 0.52 0.50 0.24 

Eat deli meats such as salami at least 

once per month 
 

0.44 0.60 0.36 0.39 0.23 

Note.  a The difference between the highest and lowest conditional probabilities for each variable.   

7.3.3.4.8  Differences in current health behaviours between classes: Physical activity 

levels.  Group members differed not only in their eating behaviours but also their levels of 

physical activity and sedentary behaviour, as can be seen in Table 7.13.  Note that both 
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obese-dominant groups (OB1 and OB2) were characterised by a lower likelihood of above-

median levels of incidental physical activity (walking and stair climbing).  On the other hand, 

the two groups least likely to indicate good or great current physical health (OB1 and OW1) 

were also populated by the individuals who were most likely to report over 16 hours of 

sedentary behaviour on weekends.  Adults in the two lowest-BMI groups (OW1 and OW2) 

were most likely to maintain the same rates of physical activity on weekends, public holidays 

and holidays.  Although not on par with these two groups, members of the OB2 group were 

more likely to endorse this exercise consistency than their similar-BMI counterparts. 

Table 7.13 

OW/Ob Participants’ Conditional Probabilities for Physical Activity Levels (n = 475) 

Response Variables Class 1 

(OB1) 

(n = 115) 

Class 2 

(OW1) 

(n = 143) 

Class 3 

(OB2) 

(n = 118) 

Class 4 

(OW2) 

(n = 99) 

Range a 

Walked an average of 8 or more city 

blocks per day in the past year 

 

0.44 0.60 0.31 0.66 0.36 

Climbed an average of 30 or more stairs 

per day in the past year 

 

0.28 0.58 0.35 0.54 0.30 

Spend over eight hours per Saturday and 

Sunday in sedentary activities 

 

0.53 0.48 0.36 0.21 0.32 

Maintain same exercise regimen on 

weekends 

 

0.26 0.44 0.39 0.49 0.23 

Maintain same exercise regimen on 

public holidays and holidays 
 

0.13 0.27 0.22 0.35 0.22 

Note.  a The difference between the highest and lowest conditional probabilities for each variable.   

7.3.3.4.9  Differences in current health behaviours between classes: Current weight 

loss strategies.  Table 7.14 catalogues differences in group members’ endorsement of 

different weight loss strategies in their current and ongoing efforts to lose weight.  
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Individuals currently trying to lose weight most differed in their inclusion of dieting as a 

strategy; members of OB1 and OB2 were most likely to endorse dieting as a current weight 

control strategy.  Interestingly, OB1 and OW2 (arguably the least and most healthy groups, 

respectively) were similarly elevated in their likelihood of endorsing lifestyle changes and 

increased physical activity levels as current weight loss methods.  Those in OW1 were 

typically the least likely to be engaging in any of the listed strategies, and this was 

particularly evident in the example of consulting weight control literature. 

Table 7.14 

OW/Ob Participants’ Conditional Probabilities for Current Weight Loss Strategies (n = 475) 

Response Variables Class 1 

(OB1) 

(n = 115) 

Class 2 

(OW1) 

(n = 143) 

Class 3 

(OB2) 

(n = 118) 

Class 4 

(OW2) 

(n = 99) 

Range a 

Changes to diet 0.65 0.31 0.52 0.45 0.34 

Lifestyle changes 0.40 0.19 0.18 0.36 0.22 

Consulting literature (e.g., self-help book) 0.24 0.04 0.20 0.20 0.20 

Changes to physical activity levels 0.52 0.32 0.35 0.51 0.20 

Note.  a The difference between the highest and lowest conditional probabilities for each variable.   

7.3.3.4.10  Differences in past health behaviours between classes: Past weight loss 

strategies.  Greater differentiation was observed for past weight control behaviours than for 

current strategies, as is evidenced by the inclusion of many more variables in Table 7.15 than 

Table 7.14.  Individuals in the OB1 and OW1 groups reported first attempting to lose weight 

at a younger age than was the case for those in OB2 and OW2, with individuals in OW2 

reporting the oldest age at which weight control was first attempted.  As was the case with 

current weight loss methods (Table 7.14), members in the OW1 group were noteworthy for 

their relatively low engagement in all listed weight control methods.  Individuals in this 
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group were also least likely to report attempting to lose weight at least once before.  

Generally, those in the groups characterised by higher BMI (OB1 and OB2) consistently 

reported higher levels of engagement in all weight control methods than their lower-BMI 

counterparts (OW1 and OW2).   

Table 7.15 

OW/Ob Participants’ Conditional Probabilities and Descriptive Statistics for Past Weight Loss 

Strategies (n = 475) 

Response Variables Class 1 

(OB1) 

(n = 115) 

Class 2 

(OW1) 

(n = 143) 

Class 3 

(OB2) 

(n = 118) 

Class 4 

(OW2) 

(n = 99) 

Range a 

Age of first weight loss attempt (years)b 18.9 (6.2) 17.7 (4.9) 23.1 (10.0) 26.7 (11.1)   - 

Joined commercial weight loss program 0.43 0.05 0.66 0.23 0.61 

Used literature (e.g., self-help books) 0.50 0.11 0.63 0.36 0.53 

Used over-the-counter products  0.54 0.12 0.62 0.30 0.51 

Changed physical activity levels 0.73 0.22 0.67 0.51 0.50 

Sought professional help (e.g., trainer) 0.46 0.08 0.53 0.18 0.45 

Changed diet 0.67 0.24 0.68 0.58 0.44 

Changed lifestyle 0.45 0.12 0.31 0.25 0.33 

Enlisted the help of a support person 0.36 0.06 0.29 0.25 0.30 

Purged (e.g., laxatives, vomiting) 0.28 0.06 0.19 0.09 0.21 

Have attempted weight loss at least once 0.98 0.82 1.00 0.90 0.18 

Note.  a The difference between the highest and lowest conditional probabilities for each variable.  b The standard 

deviation is reported following the mean, italicised and in parentheses. 

 

Although their likelihood of turning to dieting was on par, those in the group consisting of 

92% obese people (OB2) were more likely than their similar-BMI peers (OB2) to have tried 

losing weight with the aid of commercial weight loss programs, self-help books, over-the-
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counter products, and seeking professional help.  On the other hand, those in OB1 were more 

likely than their similar-BMI, substantially older OB2 peers to have tried losing weight by 

increasing exercise, making lifestyle changes, recruiting a support person, or purging. 

7.3.4  Summary of preliminary and secondary LCA findings.  The aim of the 

preliminary LCA was to establish whether a complexly varied sample of Australian adults 

represented broadly across the BMI spectrum could be subcategorised based on individual 

characteristics, and if so, whether BMI co-varied differently with each cluster.  This was 

achieved; support was found for a model that efficiently divided the diverse sample into four 

clusters of people, two of which were more greatly populated by people with a BMI in the 

overweight or obese range.  This preliminary LCA process is summarised in Appendix N.  

Healthy-BMI and underweight individuals were then removed from the data set, and a 

secondary LCA (summarised in Appendix O) was run in order to determine whether further 

subgrouping was statistically viable.  There was sufficient evidence to propose a model for 

four distinct profiles, two with much greater membership of obese people, and two with much 

greater membership of overweight individuals.  Having established through person-centred 

methods (LCA) that obese and overweight people could be categorised into four groups 

based on their BMI, demographic details, social and environmental factors, biological factors 

and health-affecting behaviours, a variable-centred procedure (Discriminant Analysis) was 

then employed to better understand how these four groups differed across a host of 

psychological attributes, such as body image, cognitive style and level of psychopathology. 

7.4  Discriminant Analysis to test Hypothesis 3 

7.4.1  An overview of DISCRIM.  To recap, latent class analysis (LCA) was first 

performed on the data, and four categories of overweight and obesity emerged based on high-

BMI respondents’ demographic information, history and health behaviours.  These 
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individuals were then designated to their most likely subtype based on their pattern of 

responses.  LCA provided a framework for grouping overweight and obese people together 

using person-centred dimensions such as gender and nutritional intake, but a way was still 

needed for understanding how these groups differed across the range of psychological aspects 

implicated in weight problems and measured in the study, such as affect regulation and 

personality aspects.  Discriminant analysis (DISCRIM) served this purpose.   

Whereas LCA is used to determine the grouping structure inherent in a sample and 

assign individual cases to groups based on response patterns (Muthén & Muthén, 2000), 

DISCRIM uses individuals’ scores on a set of variables to test how well a model can predict 

group membership (Tabachnick & Fidell, 2013) once the grouping structure is made 

apparent.  DISCRIM not only assesses whether a combined set of variables can classify 

individuals into their correct group at better rates than those expected by chance (Huberty, 

1984), but it also provides information on the rate and pattern of misclassification 

(Tabachnick & Fidell, 2013).  A clinical model of obesity was therefore put forward based on 

literature and pilot testing, and DISCRIM was used to evaluate how successfully the 

proposed model predicted group membership.  To put this another way, if the proposed 

model is a true representation of the psychology of overweight and obese Australian adults, 

then it stands to reason that the model should also be able to accurately predict individuals’ 

overweight/obesity subtype, which is characterised by related features such as employment 

status and weight history. 

DISCRIM reports a number of parameters useful for assessing the proposed model’s 

efficacy.  Rather than understanding group differences by interpreting the predictors as a 

whole, DISCRIM looks at which of the several possible linear combinations of predictors – 

referred to as discriminant functions – is the best at classifying cases into groups correctly 

(Poulsen & French, 2010).  There are as many different ways of combining predictors as 
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there are degrees of freedom for the groups the model is predicting (Tabachnick & Fidell, 

2013), for example, three discriminant functions are possible for a four-group prediction.  

Discriminant functions are considered in order of best separation: the first discriminant 

function comprises the variables best at predicting group membership; the second 

discriminant function is orthogonal to the first, and is composed of only the best remaining 

discriminating variables; the third is orthogonal to the second; and so on until all dimensions 

are assessed (Tabachnick & Fidell, 2013).  Wilk’s Lambda (λ) indicates the ratio of between- 

to within-groups error for each of the model’s discriminant functions, with lower values 

indicating better discrimination between groups, and the significance of discriminant 

functions is evaluated with chi-square (χ2) tests (Tabachnick & Fidell, 2013).   

A number of additional parameters are useful for assessing the discriminant value of 

each function.  In addition to the significance level, DISCRIM provides information on the 

proportion of total between-groups variance explained by each of the functions, as well as a 

measure of each function’s effect size in the form of squared canonical correlations (Bahr, 

2000; Tabachnick & Fidell, 2013).  Further, discriminant function plots are a valuable way to 

interpret the effects of the model’s functions.  Here, centroids (i.e., the average discriminant 

score for each group on each function) are plotted for all possible pairings of functions, with 

greater distances observed between centroids indicative of the discriminant function’s ability 

to discriminate between groups (Tabachnick & Fidell, 2013). 

The model’s overall success in predicting group membership is directly analysed in 

two main ways.  Firstly, a χ2 test of all discriminant functions combined is performed, with a 

significantly low λ (i.e., p < 0.05) indicating that the solution as a whole was a significant 

predictor of group membership.  If a model is found to be significant, classification results 

(i.e., how accurately the combined discriminant functions sort cases into their rightful group) 

can then be assessed (Poulsen & French, 2010; Tabachnick & Fidell, 2013).  Classification 
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scores are derived by comparing each individual’s actual group membership with the group 

designated to them by the model, and high hit ratios are indicative of good predictive 

accuracy (Tabachnick & Fidell, 2013).  To demonstrate, for a model attempting to classify 

overweight and obese adults into one of four equal-sized subgroups, there is a 25% chance 

that individuals are sorted into their correct group by chance alone.  Conversely, such a 

model would demonstrate utility as a predictive model if it rightfully classified individuals at 

a rate substantially higher than 25%.  Generally speaking, a hit ratio 25% above that expected 

by chance is considered acceptable at the minimum (Burns & Burns, 2008). 

Evaluation of individual variables’ importance as predictors of group membership is 

also possible.  Univariate F-tests provide a measure of each variable’s power to classify 

individuals accurately into groups (Tabachnick & Fidell, 2013), however these should be 

interpreted with caution because they do not account for correlations between predictor 

variables (Tabachnick & Fidell, 2013).  Better indicators of individual predictors’ influence 

in a model are their unstandardised discriminant function coefficients, which represent the 

loading between a predictor and the discriminant functions (Tabachnick & Fidell, 2013).  

Similar to B-weights in regression models, these indicate how large a role each predictor is 

playing in each function, with coefficients above 0.3 suggestive of a significant association 

between predictor and function (Tabachnick & Fidell, 2013). 

It should be mentioned that a number of alternative statistical methods also assess a 

model’s capacity to predict an outcome, for example, MANOVA and linear regression 

(Tabachnick & Fidell, 2013).  However, unlike MANOVA and linear regression, DISCRIM 

is suited to models that make predictions about a categorical variable (Argesti, 2007), in this 

case overweight/obesity subgroup membership.  Similarly, it was not possible to simply 

extend the application of LCA to include the psychological variables in the model; LCA is a 

person-centred analysis that forms groups using categorical response data (Magnusson, 
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2003), whereas the variables in the predictive model were continuous.  The use of continuous 

variables also means that, unlike LCA, DISCRIM is constrained to the same assumptions and 

limitations as most other forms of multivariate analysis (Huberty, 1984; Tabachnick & Fidell, 

2013). 

7.4.2  Data preparation. 

7.4.2.1  Checking the assumptions of multivariate analysis.  After the overweight 

and obese subgroups were formed, the assumptions of multivariate analysis were evaluated at 

the grouping variable level (i.e., class by class), using the guidelines of Tabachnick and 

Fidell (2013).  Note that only variables to be used in DISCRIM were evaluated, as LCA does 

not make the same assumptions about linearity, distributional normality or homogeneity of 

variance (Uebersax, 1993).  Transformations were used to reduce skewness, kurtosis and the 

number of outliers for affected variables, and then DISCRIMs were performed using both 

transformed and untransformed versions of the data to gauge the effects of correcting for 

skewness and kurtosis.  DISCRIMs using the transformed data improved the model’s 

classification accuracy by approximately 4%, justifying the use of transformed variables in 

the final analysis.  The data were also checked for univariate and multivariate outliers.  Using 

p < 0.001 criterion for Mahalanobis’ distance, no multivariate outliers were found, however 

there were 17 univariate outliers whose scores on at least one variable were > 3.29 standard 

deviations from the mean.  Removal of these cases from the analysis only improved model 

prediction accuracy by 0.6%, and so analysis using the complete data of all participants is 

reported here.  

7.4.2.2  Missing values.  As with LCA, the variables used in DISCRIM were 

inspected for missing values prior to analysis.  Analysis revealed that under half (44.6%) of 

the original 475 respondents from the LCA dataset had provided complete datasets of 
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DISCRIM variables; the remaining 262 individuals were therefore responsible for one-third 

(33.5%) of the dataset consisting of missing values.  DISCRIM is more sensitive to missing 

data than LCA, and so 73 of these 262 participants with missing values in their data (15.2% 

of the total sample of 475 overweight/obese people) had to be excluded from further analysis 

due to having at least one missing variable score required for DISCRIM.  That is, of the 262 

participants who provided incomplete datasets, 73 provided insufficient data for the 

calculation of scores on all 52 variables used in the DISCRIM reported in this chapter 

(section 7.4.2.3 explains how these 52 variables were shortlisted).  This reduced the pool of 

respondents included in Discriminant Analysis to 402 individuals.  No meaningful difference 

was observed between respondents who completed the questionnaire in comparison to those 

who did not; the data appeared to be missing at random.  Therefore, missing values were 

replaced in order to run the Discriminant Analysis, using multiple imputation (Schafer & 

Graham, 2002).  Multiple imputation uses existing values to run several simulations, using 

the variance from those existing values to mimic the noisiness, uncertainty and variability of 

real data (Schafer & Graham, 2002).  Note that although 10 imputations is regarded sufficient 

when imputing under 50% of the dataset’s values (Schafer & Graham, 2002), the reported 

dataset was generated by running 20 simulations. 

7.4.2.3  Variable selection.  As mentioned, DISCRIM was used to analyse only the 

psychological variables measured in the Main Study; the remaining demographic, social, 

environmental, biological and behavioural measures were analysed using LCA (see 7.3 

Latent Class Analysis to test Hypothesis 1 and Hypothesis 2, and Appendix Q).  The 52 

variables reported here came from a larger set of psychological variables measured in the 

study but not included in the final Discriminant Analysis.  The variables included in the final 

Discriminant Analysis and reported on here are listed in Tables 7.17, 7.18 and 7.19, and the 
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remaining psychological variables not included in the DISCRIM are listed in Appendix P.  

The following procedure was used for variable selection. 

Firstly, for a handful of variables (e.g., questions relating to cognitions associated 

with weight loss), more values were missing than present, usually because these questions 

related to less than 50% of respondents.  These variables with over half of their values 

missing were automatically discarded, as multiple imputations become less efficient and 

accurate when more than half the values require imputation (Schafer & Graham, 2002).  In 

addition, there were a number of variables that correlated highly significantly with other more 

crucial variables, making their inclusion in the analysis redundant.  Highly correlating 

variables can not only mask the effects of DISCRIM (Tabachnick & Fidell, 2013), but the 

study’s level of power weakens as the number of variables included increases, and so a 

reduced number of variables that do not correlate highly with each other was desired.  For 

variables found to correlate above 0.6 with each other, the following protocol for variable 

exclusion was therefore adopted: the variable highest up (e.g., the global score for a measure 

vs. a subscale) or dimension considered most important (e.g., psychological symptoms vs. 

physical symptoms) in the measured construct was to be kept; and where two variables of 

equal importance were found to highly correlate, the one correlating higher with other related 

variables was excluded.  Based on these criteria, Appendix P lists the psychological variables 

measured in the Main Study but discarded from inclusion in the DISCRIM. 

7.4.2.4  Results of the DISCRIM.  To recap, the DISCRIM data preparation process 

reduced the number of measured psychological variables to a shortlist of 52 predictors to be 

used in the analysis.  Cases where discriminant variables could not be scored were discarded, 

leaving 402 of the original 475 cases.  Missing values in the remaining dataset were imputed, 

outliers were analysed and retained, and skewness was corrected where relevant.  A 

DISCRIM was then run to test the hypothesis that the proposed 52-variable model could 
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accurately classify overweight and obese individuals into their correct subgroup at a hit rate 

at least 25% better than what would be expected by chance alone. 

7.4.2.4.1  Overall significance of the model.  A Discriminant Analysis was performed 

using 52 variables, listed later in Tables 7.17, 7.18 and 7.19, measuring psychological 

dimensions as predictors of the four subtypes of overweight and obesity (OW1, OW2, OB1 

and OB2).  Three discriminant functions were calculated, with a combined χ2 (156) = 456.09, 

p < .001.  Peel-off significance tests showed that after removal of the first discriminant 

function, there was still a strong association between predictors and groups, χ2 (102) = 

220.52, p < .001.  The third function (the model’s final and least-effective group predictor) 

was also significant as a stand-alone discriminant function, χ2 (50) = 79.66, p < .005.  As 

Table 7.166 below shows, the standardised discriminant (canonical) R2 = 0.47 for the first, 

0.31 for the second, and 0.19 for the third discriminant function.   This means that the three 

functions, in descending order of importance, accounted for 47%, 31% and 19% of the total 

relationship between predictors and between groups.  The first function accounted for over 

half the between-groups variance (55.8%), with the remaining two functions respectively 

explaining 29.1% and 15.1% of between-group variability.  Because all three discriminant 

functions were found to be significant, all three functions were included in further analysis. 

Table 7.16 

Variance and Canonical R2 of the Three Discriminant Functions 

Discriminant 

Function 

Between-groups  

Variance  Explained 

Cumulative  

% 

Canonical R2 

(Effect Size) 

1 55.8% 55.8% 0.47 

2 29.1% 84.9% 0.31 

3 15.1% 100.0% 0.19 
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7.4.2.4.2  Discriminant function effects.  Figure 7.4 overleaf shows how well the two 

main pairings of discriminant functions discriminated between the four OW/OB subgroups.  

The first graph (a) in the Figure below shows the first two discriminant functions together, 

which together accounted for almost 85% of the between-groups variance.  Here, the first 

discriminant function can be seen maximally separating OB1 and OB2 from OW1 and OW2.  

The first discriminant function also demonstrated utility in separately predicting OB1 and 

OB2 subgroups.  In contrast, the second discriminant function served the purpose of 

differentiating between similar-BMI individuals; it effectively parted OB1 from OB2, and 

OW1 from OW2.  The second graph (b) shows that neither the second nor third discriminant 

functions were together able to differentiate overweight individuals from their obese 

counterparts with the same efficiency as the first function.   
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Figure 7.4.  Centroids of the OW/OB subtypes, plotted on paired discriminant functions. 

In sum, it is evident from looking at (a) and (b) together in Figure 7.4 that the first two 

functions are the best pairing for differentiating among the four groups (i.e., the four group 

centroids are the most widely distributed in the first graph).  Given the relative importance of 

each function in explaining the between-groups variance, it could therefore be said that the 
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model was most useful for describing the different clinical pictures of overweight vs. obese 

individuals, and to a lesser but still very effective degree, the psychological profiles unique to 

each of the two subtypes of obese, and each of the two subtypes of overweight.   

7.4.2.4.3  Individual predictors.  The pattern of associations between predictors and 

discriminant functions (i.e., loadings, which are the unstandardised correlation coefficients) 

was investigated in order to understand the importance of particular predictors in grouping 

effects.  Note that only loadings above 0.3 are reported in detail.  In addition to interpretation 

of these correlations, a univariate F-test was performed to see which predictors significantly 

discriminated the groups.  When interpreting the role and importance of predictors in each of 

the functions, it is helpful to remember that the four subtypes of high BMI were based on 

individuals’ demographic information, relevant history, physical health ratings, and health 

behaviours.  Also recall that the probability of individuals in the two OB categories actually 

falling in the obese BMI range was 75% and 92% for OB1 and OB2 respectively, and 

similarly, individuals in OW1 and OW2 had a 69% and 81% likelihood of being overweight 

instead of obese (see Table 7.6).  Moreover, individuals in the OB2 and OW2 subgroups were 

found to be generally physically healthier than their OB1 and OW1 counterparts (see Table 

7.9); they tended to report better current health, more coordinated weight loss attempts, and 

healthier eating habits. 

Table 7.17 shows the predictors that loaded onto the first discriminant function.  As 

the Table shows, the best predictor for separating overweight from obese Australian adults 

was their body image.  The more one identified with silhouettes exhibiting a lighter frame, 

the more likely he or she was to be classified as belonging to OW1 or OW2 rather than OB1 

or OB2.  People in the OB2 category were more likely to identify with obese silhouettes (M = 

2.78, SD = 0.31) than their OB1 counterparts (M = 2.69, SD = 0.34) or individuals in either 

OW1 (M = 2.54, SD = 0.37) or OW2 (M = 2.30, SD = 0.29).   
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Table 7.17 

Predictors Loading onto Discriminant Function 1, and their Univariate Significance Levels 

  Function Univariate 

F (3, 398) Predictor Loading onto Function 1 1 2 3 

Body image associated with lighter shape  0.651 0.316 0.014 55.57*** 

Direct coping responses to weight loss relapse 0.274 0.180 0.116 11.17*** 

Endorse a BAS: Drive personality style 0.235 0.007 -0.126 6.97*** 

Confident in overcoming muscle soreness as a 

barrier to exercise 

 

0.223 0.174 0.066 7.78*** 

Endorse a BAS: Fun-seeking personality style 0.204 0.012 -0.075 5.03** 

Find exercise enjoyable 0.191 0.170 0.133 6.57*** 

Do not endorse biological factors as a major 

cause of obesity 

 

0.164 0.157 0.006 4.65*** 

Believe longer exercise is required for 

overweight people to achieve weight loss 

 

0.162 -0.146 -0.043 4.42*** 

Believe moderately frequent exercise is required 

for overweight people to achieve weight loss 

 

0.152 0.107 0.128 3.91** 

Believe longer exercise is required to maintain 

weight loss success 

 

0.105 -0.012 -0.042 1.35 

Believe longer exercise is required for healthy-

weight individuals to stay in shape 

 

0.084 0.041 0.043 0.99 

Low in doggedness and persistence 0.066 -0.035 -0.042 0.64 

Note. * Significant at 0.05, **Significant at 0.01, ***Significant at 0.005.   
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Interestingly, although this function accounted for over 55% of the group effects, 

there were no additional predictors that loaded onto this function above 0.3.  However, a 

theme was noted among the nine predictors loading onto the function with significant 

univariate effects; variables associated with this function tended to be indicators of high 

motivation and self-mastery.  That is, a direct response style to weight regain, personality 

aspects associated with drivenness, fun-seeking and persistence, high self-efficacy in 

overcoming muscle soreness as a barrier to exercise, low likelihood of attributing obesity to 

genetics, and the belief that weight loss requires longer and more frequent exercise.  Given 

that the four subgroups were founded in large part on differences in weight loss efforts and 

health behaviours, it stands to reason that the function most responsible for the between-

groups variance is characterised by these particular predictors. 

With 28 predictors associated, the second discriminant function (see Table 7.18) was 

over twice as large as the first and third discriminant functions, each of which was comprised 

of 12 loading predictor variables.  Function two was the linear combination of variables most 

able to tease apart members of OB1 from OB2, and individuals in OW1 from those belonging 

to OW2.  Recall that function two forced this separation by pushing OB2 and OW2 towards 

the high end of the dimension (see Figure 7.4.b), thus, predictors that correlate positively with 

this discriminant function are more reflective of the healthier OW and OB subgroups.  

Univariate F-tests found all but five of the predictors loading onto the second function to be 

significant. 
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Table 7.18 (continued overleaf) 

Predictors Loading onto Discriminant Function 2, and their Univariate Significance Levels 

  Function Univariate 

F (3, 398) Predictor Loading onto Function 2 1 2 3 

Psychological symptoms associated with poor 

wellbeing and quality of life 

 

-0.323 -0.504 -0.120 28.09*** 

Extrinsically motivated to lose weight -0.141 -0.436 -0.082 14.11*** 

Physical symptoms associated with poor 

wellbeing and quality of life 

 

-0.313 -0.384 -0.167 21.29*** 

High in mindfulness 0.002 0.379 0.091 9.02*** 

Cope with stress by blaming self -0.116 -0.374 -0.064 10.21*** 

Behavioural pattern conducive to weight loss 0.057 0.372 -0.018 8.81*** 

Higher negative affect in the past week -0.132 -0.355 -0.114 10.12*** 

Cope with stress by giving up -0.094 -0.341 -0.116 8.55*** 

Eating and concerns resemble eating disorder -0.317 -0.333 -0.222 20.06*** 

Higher general levels of positive affect 0.008 0.323 0.019 6.38*** 

Confident in overcoming social commitments 

as a barrier to exercise 

 

0.124 0.314 -0.106 8.17*** 

Poor self-rated knowledge of healthy nutrition 0.029 -0.297 -0.224 7.05*** 

Cope with stress by self-distraction 

 

-0.010 -0.274 > 0.001 4.58*** 

Social factors endorsed as major cause of obesity 

 

0.067 0.269 -0.021 4.94*** 

Believe more intense exercise is required for 

overweight individuals to lose weight 

 

-0.194 -0.252 0.024 8.29*** 

High self-efficacy regarding resisting eating for 

reasons other than hunger 

 

0.236 0.251 0.129 10.90*** 

Cope with stress by going into denial 0.010 -0.237 -0.216 4.92*** 

Note. * Significant at 0.05, **Significant at 0.01, ***Significant at 0.005. 
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Table 7.198 (continued) 

Predictors Loading onto Discriminant Function 2, and their Univariate Significance Levels 

  Function Univariate 

F (3, 398) Predictor Loading onto Function 2 1 2 3 

External locus of control regarding weight loss 0.007 0.228 -0.072 3.35* 

Identify with schema of shame -0.173 -0.223 -0.079 6.71*** 

Poor self-rated knowledge of healthy levels of 

exercise 

 

-0.125 -0.219 -0.148 5.44*** 

Belief that current weight should be lighter than 

it is, given current diet 

 

-0.143 0.198 -0.153 5.53*** 

Endorse a BIS personality style -0.161 -0.175 0.083 5.13*** 

Confident in overcoming work commitments as 

a barrier to exercise 

 

0.087 .0162 0.007 2.49 

Believe more intense exercise is required for 

healthy-weight individuals to stay in shape\ 

 

0.051 0.159 0.155 2.60* 

Cope with stress by venting negative feelings 0.095 -0.143 -0.013 2.32 

Confident in overcoming study commitments 

as a barrier to exercise 

 

-0.018 0.135 -0.095 1.43 

Endorse external/structural factors as a major 

cause of obesity 

 

0.055 0.130 0.026 1.41 

Belief that current weight should be lighter than 

it is, given current exercise levels 
 

0.044 0.097 -0.030 0.83 

Note. * Significant at 0.05, **Significant at 0.01, ***Significant at 0.005.   

The best predictor for differentiating between OW1 and OW2, and OB1 and OB2, 

was psychological wellbeing; people in OW2 reported lower psychological symptoms of 

poor quality of life (M = 3.80, SD = 1.94) than those in OW1 (M = 5.13, SD = 2.10), and 

more noticeably, OB2 (M = 5.76, SD = 2.07) and OB1 (M = 6.22, SD = 1.70).  The second 
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discriminant function also achieved group segregation by extrinsic/controlled weight loss 

self-regulation; OW2 group members were less likely to rely on external reasons as 

motivators for weight loss (M = 16.50, SD = 8.08) than their OW1 peers (M = 21.82, SD = 

8.03), and certainly OB2 (M = 21.82, SD = 8.72) and OB1 (M = 21.54, SD = 9.27) 

comparisons.  Physical symptoms of poor quality of life were also associated with this 

function; OB1 individuals reported the highest scores (M = 3.14, SD = 1.05), followed by 

OB2 group members (M = 3.07, SD = 1.27), then OW1 (M = 2.59, SD = 1.36) and the lowest 

reported by members of OW2 (M = 1.85, SD = 1.37).  The two healthier groups reported 

higher levels of mindfulness; OW2 (M = 138.92, SD = 21.29) and OB2 (M = 128.75, SD = 

17.16), c.f. OW1 (M = 123.80, SD = 16.71) and OB1 (M = 121.80, SD = 16.71). 

Function two also discriminated according to coping style.  Groups high on the 

dimension were less likely to cope with stress by turning to self-blame; OW2 (M = 1.84, SD 

= 0.40) and OB2 (M = 2.04, SD = 0.45) had lower group scores than OW1 (M = 2.06, SD = 

0.40) and OB1 (M = 2.17, SD = 0.38).  They were also less likely to respond to stress by 

giving up; OW2 (M = 0.42, SD = 0.15) and OB2 (M = 0.49, SD = 0.18) subtypes relied less 

on this strategy than OW1 (M = 0.50, SD = 0.16) and OB1 (M = 0.53, SD = 0.16).  High EBI 

scores are indicative of behaviours conducive to weight loss, and recall from LCA findings 

that the healthier OW and OB groups reported greater engagement in weight loss efforts.  It is 

therefore not surprising that OW2 (M = 8.71, SD = 0.57) and OB2 (M = 8.54, SD = 0.59) 

members scored higher on this measure than their counterparts, OW1 (M = 8.46, SD = 0.56) 

and OB2 (M = 8.30, SD = 0.57).   

Higher recent reports of negative affect (depression, anxiety and stress) were 

negatively correlated with the second discriminant function; OB1 members had the highest 

rates (M = 5.55, SD = 1.78), followed by people from the OB2 group (M = 5.11, SD = 2.01), 

then OW1 (M = 5.10, SD = 1.78) and OW2 reporting the least negative affect (M = 4.04, SD 
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= 2.02).  Similarly, a positive loading was observed for reports of higher levels of positive 

affect, with OW2 (M = 17.25, SD = 3.43) and OB2 (M = 16.43, SD = 3.76) measuring higher 

than OW1 (M = 15.78, SD = 3.44) and OB1 (M = 15.17, SD = 2.97).  Function two also 

highlighted differences between BMI-matched subtypes with regards to features of eating 

disorders; adults in the OW2 group (M = 2.75, SD = 1.02) demonstrated lower eating disorder 

psychopathology than OW1 adults (M = 3.37, SD = 1.14), but less difference was observed 

between OB2 (M = 3.79, SD = 1.06) and OB1 (M = 3.74, SD = 0.94).  The healthier groups 

also cited greater self-efficacy when it came to ensuring social commitments did not 

compromise physical activity; individuals belonging to OW2 (M = 67.63, SD = 23.90) were 

more confident overcoming social barriers than OW1 (M = 61.07, SD = 27.28), and OB2 (M 

= 58.94, SD = 30.98) members more than their OB1 peers (M =49.35, SD = 26.01). 

To summarise, the predictors loading onto the second discriminant function played a 

more subtle role than those correlating with factor one; these variables highlighted the 

clinical differences between individuals with similar BMI, discriminating effectively between 

OB1s and OB2s, and OW1s and OW2s.  The predictors in this function were: quality of life 

markers; indirect coping styles; affect regulation (mindfulness) and the experience of positive 

and negative affect; eating behaviours and concerns associated with bulimia and anorexia; 

weight loss behaviours; self-efficacy; and external motivation. 

The third discriminant function, summarised in Table 7.19, was not consistently able 

to predominantly differentiate OW from OB groups, nor OW1 from OW2 / OB1 from OB2.   

Ten of the 12 predictors loading onto this function yielded significant effects when tested 

with univariate F-tests, however they tended to be less significant effects compared to the 

predictors loading onto the main two functions.  Only the highest-loading predictor correlated 

with the third function at a level above 0.3: people from the overweight groups were more 

likely than those in the obese groups to cite psychological factors such as depression and low 
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self-esteem as major contributors to obesity.  A greater difference was observed between 

OW1 (M = 1.38, SD = 0.27) and OW2 (M = 1.26, SD = 0.24) individuals’ scores than those 

in OB2 (M = 1.23, SD = 0.21) and OB1 (M = 1.21, SD = 0.21). 

Table 7.19 

Predictors Loading onto Discriminant Function 3, and their Univariate Significance Levels 

  Function Univariate 

F (3, 398) Predictor Loading onto Function 3 1 2 3 

Endorse psychological causes of obesity 0.266 -0.040 0.398 13.35*** 

Cope with stress by seeking instrumental help 0.084 -0.090 0.292 4.00** 

Confident in overcoming family/partner 

commitments as a barrier to exercise 

 

0.139 0.233 -0.281 8.04*** 

Endorse behavioural causes of obesity 0.161 -0.013 0.261 5.18*** 

Cope with stress by seeking emotional support 0.078 -0.097 0.241 3.12* 

Believe more frequent exercise is required for 

healthy-weight individuals to stay in shape 

 

-0.074 0.117 -0.220 2.99* 

Confident in overcoming home chores and 

needs as a barrier to exercise 

 

-0.169 -0.169 -0.216 6.53*** 

Identify with schema of unrelenting standards -0.186 0.041 0.214 5.60*** 

Identify with schema of subjugation -0.188 -0.143 0.188 6.50*** 

Believe more frequent exercise is required to 

maintain weight loss success 

 

-0.143 0.147 -0.151 4.44*** 

Believe more intense exercise is required to 

maintain weight loss success 

 

0.040 0.022 0.143 0.86 

Endorse a BAS: Reward-response personality 

style 
 

0.006 -0.005 -0.096 0.30 

Note. * Significant at 0.05, **Significant at 0.01, ***Significant at 0.005.   
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7.4.2.4.4  Classification.  The model’s ability to accurately sort individuals into their 

correct group, at a rate at least 25% above chance, was investigated.  Moderate differences in 

sample size across the four groups presented a problem; weighting the probability of 

membership equally at 25% per group could lead to over-classification in smaller groups.  

The expected probabilities of individuals being assigned to each group by chance correctly 

were therefore modified following the instructions of Tabachnick and Fidell (2013).  By 

dividing the sample size by the total number of cases used in DISCRIM, the new expected 

chance probabilities were; 23.9% (OB1), 30.8% (OW1), 24.9% (OB2) and 20.4% (OW2). 

In total, 272 (67.7%) of the 402 original grouped cases were correctly classified by 

the reported model.  As the bold figures in Table 7.20 show, accurate classification ranged 

between groups from 64.6% to 71.0%.  The accuracy of the model was demonstrated in even 

the most conservatively-estimated group (for classification in the OW1 group to be deemed 

accurate, at least 55.8% of OW1 individuals were required to be correctly identified by the 

model).  The group with the highest hit rate was the OB2 group; the model was required to 

correctly classify at least 49.9%, and the hit rate was 71.0%.  

Table 7.20 

Model Accuracy (Classification): Actual Versus Predicted Group Membership 

 Predicted Group membership 

 

Actual Group Membership 

Class 1 

(n = 96) 

Class 2 

(n = 124) 

Class 3 

(n = 100) 

Class 4 

(n = 82) 

Class 1 (OB1) 62 (64.6%)  14 (14.6%) 13 (13.5%) 7 (7.3%) 

Class 2 (OW1) 11 (8.9%) 86 (69.4%) 8 (6.5%) 19 (15.3%) 

Class 3 (OB2) 16 (16.0%) 2 (2.0%) 71 (71.0%) 11 (11.0%) 

Class 4 (OW2) 10 (12.2%) 11 (13.4%) 8 (9.8%) 53 (64.6%) 
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7.4.3  Summary of DISCRIM findings.  The DISCRIM was primarily performed to 

test the validity of the proposed psychological model of obesity, by evaluating how 

accurately the psychological predictors in the model could be used to classify overweight and 

obese Australian adults into their identified OW/OB subtype.  The results of the analysis 

support the model’s accuracy: all three linear combinations of predictors were significant 

discriminators in their own right, and combined, the predictors classified individuals into 

their subgroups with almost 70% accuracy.  The first two functions were most significant and 

most readily interpreted: the first function (a combination of 12 psychological attributes 

associated with motivation and drive) accounted for a little over half the between-groups 

variance, and served to maximally separate the overweight from the obese; and the second 

function (a range of 28 varied psychological characteristics) additionally accounted for 

almost 30% of the variance and was useful in separating between similar-BMI subgroups.  

The steps taken in performing the DISCRIM are summarised in Appendix Q. 

7.5  Summary of Results 

Of the original 1,164 adult Australians recruited for the study, 960 provided their BMI 

and were included in further analysis.  The first LCA (Appendix N) determined that this 

sample of 485 underweight or healthy-weight participants and 475 overweight or obese 

participants was heterogeneous; a four-class model emerged as the best fit for explaining 

group differences in 109 indicators of individuals’ demographic, social, environmental, 

biological and behavioural attributes.  A second LCA (Appendix O) was performed 

exclusively on the high-BMI population, which also highlighted a four-class grouping 

structure based on 108 measures of the same five dimensions.  The likelihood of individuals 

reporting a BMI in the obese range was much higher in two of the four classes, and these 

subgroups were relabelled OB1 and OB2, with the remaining predominantly-overweight 

groups renamed OW1 and OW2.  A DISCRIM (Appendix Q) was then performed, whereby 
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psychological variables were used to predict subgroup membership.  The 52 measured 

psychological attributes, spread across three discriminant functions, were together able to 

predict subgroup membership with accuracy.  Most importantly, the first discriminant 

function was best at differentiating the highest-BMI groups (OB1 and OB2) from the lowest-

BMI groups (OW1 and OW2), and the second composite of variables separated OB1 and 

OW1 from OW2 and OW2.  A synthesis of these results will now be presented in the 

Discussion Chapter, in the context of relevant literature and their implications for the research 

question. 
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Chapter 8  

Discussion 

8.1  An Overview of the Findings 

8.1.1  A review of the study’s aims and hypotheses.  The literature outlined in 

Chapter 4 identified two key criticisms of past research that have been linked to the poor 

long-term success rates of modern obesity treatments for adults.  Firstly, the literature 

identified the inadequacy of existing conceptualisations’ capacity to encapsulate the breadth 

of interconnected factors implicated in obesity, particularly with regards to psychological 

factors.  A second, related criticism was put forward by researchers; the literature attributed 

failing treatments in part to a poor understanding of the marked individual differences within 

the high-BMI population.  The aim of the current study was therefore to contribute an 

empirically tested, holistic, conceptual framework capable of accounting for both the 

multivariate and heterogeneous nature of obesity.   

With this aim in mind, a sample of 1,164 underweight, healthy-weight, overweight 

and obese Australian adults were recruited to complete a 679-item online questionnaire that 

broadly canvassed the range of factors implicated in obesity, reviewed in Chapter 3.  The 

resultant data was subjected to three main stages of statistical analysis.  Firstly, all 

participants’ responses pertaining to measured demographic, social (including social 

environment), biological and behavioural dimensions were used to investigate clustering 

effects within the sample.  Because the reviewed literature indicated multivariate differences 

between high-BMI and healthy-BMI individuals, it was expected that not only would 

subgroups emerge from the dataset, but at least one subgroup would be populated by a 

disproportionately high number of overweight and obese participants (Hypothesis 1).  

Secondly, underweight and healthy-weight participants were removed from the dataset, and 
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using the same dimensions, clustering effects were explored within the remaining subset of 

475 overweight and obese participants.  Given the emergent evidence that the high-BMI 

population is not homogeneous, it was hypothesised that subgroups would be found within 

the overweight and obese participant sample (Hypothesis 2).  Finally, the unique composition 

of each group’s clinical characteristics was articulated, by using psychological variables to 

predict subgroup membership.  The literature outlined in Chapter 3 underscored the 

interconnections between the different facets of obesity, and so Hypothesis 3 posited that a 

composite of one’s psychological traits should be able to accurately predict one’s 

demographic, social, environmental, biological and behavioural profile (i.e., subgroup 

membership). 

8.1.2  A summary of the findings.  The first hypothesis anticipated that a Latent 

Class Analysis (LCA) performed on the demographic and social characteristics, salient 

physiology parameters, and relevant health-affecting behaviours of all participants, from all 

BMI categories, would find subgrouping effects.  The data supported this proposition.  Using 

the goodness of fit criteria of low sample size adjusted BIC, high entropy, and adequate case 

prevalence in each class, a LCA performed using 128 variables suggested four robust and 

distinct classes, or subgroups, existed within the original sample (see Figure 7.1 and Table 

7.2).  Removal of variables with values that minimally differed between subclasses (see 

Appendix K) reduced the number of factors used to form subgroups to 109.  The first 

hypothesis also expected that BMI would significantly differ between subgroups.  As 

expected, examination of conditional probabilities (i.e., the likelihood of each subgroup’s 

members displaying a given trait) revealed that cross-class distribution of high-BMI 

individuals was indeed uneven.  While the probability of individuals being overweight varied 

relatively little (25%, 21%, 17% and 28% respectively) across the four classes, the between-
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subgroups discrepancy observed for the likelihood of members’ BMI falling in the obese 

range was much more notable (58%, 6%, 79% and 5%, respectively; see Table 7.3). 

The second hypothesis stated that a LCA performed exclusively on overweight and 

obese participants would reveal further subgrouping effects, based on the same 128 measures 

of respondents’ socio-demographic, physiological and behavioural characteristics used in the 

previous analysis (see Figure 7.2 and Table 7.5).  Using the same goodness of fit (parsimony 

and entropy) criteria, a four-class model was chosen as the most appropriate summary of 

high-BMI subtypes, and 20 response variables were discarded from the list based on their 

inability to differentiate between groups (see Appendix L).  The number of cases was 

distributed relatively evenly across the four classes (24%, 30%, 25% and 21%).  However, 

the ratio of overweight to obese respondents in each class differed substantially.  Classes 1 

and 3 were overrepresented by obese individuals (75% and 92% respectively; Table 7.6), and 

renamed OB1 and OB2 accordingly.  On the other hand, the likelihood of obesity in the 

members of Class 2 (31%) and Class 4 (19%; Table 7.6) was much lower, and so these two 

groups were respectively renamed OW1 and OW2.  A number of important multidimensional 

differences were found between the subgroups.  Generally speaking, members of OB2 and 

OW2 were more likely to endorse characteristics associated with better physical health and 

emotional wellbeing, as will be discussed in greater detail in the following sections. 

Thirdly, it was hypothesised that a Discriminant Analysis (DISCRIM) would show 

that a shortlist of 52 psychological variables could be used to categorise overweight and 

obese individuals into their correct subgroup, that is, predict group membership, at a level of 

accuracy better than what would be expected by chance alone.  Based on the four-class model 

that emerged from the previous LCA, three discriminant functions (i.e., exhaustive 

combinations of the predictor variables best at predicting group membership) were 

calculated.  All three functions were independently able to significantly account for the total 
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relationship between predictors and subgroups; 47%, 31% and 19% (see Table 7.16) of the 

total variance could be accounted for by these three composites.  The nine variables that 

comprised the first discriminant function tended to relate to body image, externality, and 

reward sensitivity (Table 7.17), and when combined, they were best at separating the two 

primarily-obese groups from the two primarily-overweight groups (see Figure 7.4).  The 

second discriminant function was a combination of 28 psychological predictors (Table 7.18), 

and these variables were best at distinguishing between similar-BMI classes (i.e., OB1 from 

OB2, and OW1 from OW2; Figure 7.4).  The third discriminant function showed little ability 

to differentiate between groups in a readily interpretable way (Figure 7.4), and only one 

variable significantly loaded onto this function (Table 7.19), and as such, this third function is 

omitted from interpretations in the Discussion.  In total, the 52 combined psychological 

variables were able to predict group membership with almost 70% accuracy (see Table 7.20), 

which was significantly more precise than can be attributed to chance alone. 

8.2  The Composition of the Four High-BMI Subtypes 

8.2.1  A note on the classification of the four subgroups.  The discovery of four 

subtypes within the overweight and obese subsample was taken as further evidence that high-

BMI Australian adults should not be treated as one homogeneous group.  That is, four subsets 

of individuals were found within the high-BMI population, and these groups differed 

meaningfully and markedly from each other in their demographic characteristics, social and 

environmental circumstances, physiology, behaviours, and psychological makeup.  Indeed, if 

high-BMI adults were truly a homogeneous population, then one would have expected an 

even distribution of participant BMI across the classes formed using the abovementioned 

parameters.  In the case of the current research, with a sample of 475 high-BMI individuals 

consisting of 258 obese participants, equal BMI distribution would have translated into a ratio 

of 54% obese and 46% overweight individuals per subgroup.  In contrast, the current study 
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found obese people represented 75%, 31%, 92% and 19% of members in the four classes.  

These four classes were therefore renamed OB1, OW1, OB2 and OW2, to reflect the BMI of 

the majority of each group’s constituents.  To follow is only a brief description of each of the 

four subtypes, as these groups will be explored in much greater depth in coming sections.  

Members of the first subgroup, OB1, reported a mean BMI in the obese range (M = 

35.0, SD = 7.4).  Relative to their peers in the three remaining subgroups, these individuals 

were most likely to work as professionals, and report the worst quality sleep.  They were also 

characterised by being the least likely to report good or excellent current physical health.  

Members of OB1 were least likely to eat breakfast regularly or consume healthy foods such 

as bananas, apples, pears, green beans, salad greens, or brown bread, and the most likely to 

consume fast food and soft drink regularly.  With regards to physical activity, this group 

demonstrated the lowest likelihood of maintaining the same levels of exercise outside of 

working days, and were the least likely to report above-median amounts of incidental 

walking.  They were the most likely to have reported purging as a weight loss strategy, and 

most likely to report currently being on a diet. 

Members of the second subgroup, OW1, were characterised by a mean BMI of 29.3 

(SD = 4.7).  They were the youngest group by an average of 10 years, and more likely than 

their peers to be single, unemployed, working in the retail industry, and living in a low-

income household.  Participants allocated to this subtype were also the most vulnerable to 

weight gain once in a relationship.  They were the least likely to have attempted weight loss 

before, despite not being the group with the lowest BMI.  Those that did report a history of 

weight loss efforts were more likely to report fewer past attempts, and were less likely to use 

dieting as a form of weight loss.  In other words, members of this group were evidently least 

interested in weight loss. 
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The members of OB2, which was the third subgroup, had the highest average BMI (M 

= 38.3, SD = 7.0) out of all four subgroups.  Demographically, these individuals were more 

likely than their peers to have children, report being in a relationship with an obese partner, 

and to have come from a sole-parent family of origin.  Adults in this group were the most 

likely to be currently engaged in weight loss efforts, which were also most likely to include 

extreme methods such as fasting.  This group reported the highest weight fluctuation. 

The members of the final subgroup, OW2, had the lowest BMI (M = 28.4, SD = 2.9), 

and the highest likelihood of reporting good or excellent current physical health.  These 

participants were the least likely to be born in Australia, came from the lowest-BMI families, 

and were more likely to report becoming overweight or obese later in life.  It was likely that 

these individuals were tertiary educated and working as professionals.  Members of OW2 

were more likely to prepare or buy their own meals, they ate fish more frequently, and were 

the most likely to eat breakfast and lunch daily.  They were also the least likely to be 

sedentary on weekends and special occasions. 

8.2.2  A framework for understanding between-subgroup differences.  An outline 

of the four separate subgroups, as presented in the previous section, goes some way to 

addressing the research question of developing a more in-depth framework for explaining the 

multidimensional and heterogeneous nature of obesity.  However, while describing the four 

subtypes individually is useful, organising the subgroups according to their higher-order 

similarities and differences provides more utility as a way of conceptualising the 

multidimensional, heterogeneous nature of obesity.  Two dichotomies, shown in Figure 8.1, 

present themselves as particularly useful ways of interpreting the findings.  As shown in this 

Figure, the four subtypes can be organised according to differences in BMI, and differences 

in health. 
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Figure 8.1.  The four high-BMI subgroups, organised according to mean BMI and self-

reported physical health ratings. 

The first interpretation of the results involves sorting the subgroups according to mean 

BMI; comparing the two predominantly-obese (OB1 and OB2) with the two predominantly-

overweight subgroups (OW1 and OW2).  Interpreting the results in the context of this 

dichotomy allows answering the question, “What are the prototypical characteristics of an 

obese subtype, as opposed to an overweight subtype, irrespective of actual BMI?”  By 

organising the subgroups along the BMI dimension, adiposity can be examined in terms of 

the constellation of demographic, social, environmental, biological, behavioural and 

psychological attributes mainly shared by obese people. 

The second taxonomy involves understanding how the subgroups differ from one 

another in terms of healthiness and health risk.  When subgroups were paired together 

according to their mean BMI (i.e., members of OB1 compared with OB2, and members of 

OW1 vs. OW2), the profiles of OB1 and OW1 were consistently and notably more strongly 

affiliated with poorer physical and psychological wellbeing, such as less successful weight 

loss maintenance history (Table 7.10), less nutritious eating (Table 7.12), poorer health-

related quality of life, and greater eating disorder symptomology (Table 7.18).  This 

dichotomy was exemplified by subgroup differences in self-reported physical health; 

individuals in OB1 were over 3.5 times less likely to report good or excellent physical health 
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than their similar-BMI peers in OB2, and those in OW1 were almost three times less likely to 

report favourable health than members of OW2.  Comparing the groups using this dichotomy 

addresses the question, “What are the multidimensional factors predictive of physical and 

psychological health, independent of BMI?”  Determining which features distinguished the 

two unhealthier subtypes (OB1, OW1) from the healthier ones (OB2, OW2) will help identify 

those at highest obesogenic risk, without relying exclusively on the “crude” (World Health 

Organization, 2004, p. 8) measure of BMI, or indeed, any other sole parameter, as an estimate 

of health risk. 

8.2.2.1  Higher-BMI (OB1, OB2) vs. lower-BMI (OW1, OW2) subgroup attributes.  

The current research uncovered two mainly-obese subgroups; as Table 7.6 showed, the 

response profiles of OB1 (75% obese, M = 35.0) and OB2 (92% obese, M = 38.3) were much 

more representative of obese individuals than those of OW1 (31% obese, M = 29.3) and OW2 

(19% obese, M = 27.4).  The finding that obese individuals were overrepresented in two of 

the four groups, and that members of these two predominantly-obese groups (OB1 and OB2) 

shared a number of features that participants in either of the mainly-overweight groups (OW1 

and OW2) did not, is in line with traditional obesity research that has contrasted the traits and 

behaviours of high- and lower-BMI groups. 

8.2.2.1.1  Demographic factors.  Beginning with demographic characteristics (Table 

7.7), some notable differences were found when comparing the two OB groups with the two 

OW groups.  The mean age of members of the two OB groups combined was approximately 

11 years higher than the mean age of pooled OW1 and OW2 members.  Members of the 

combined OB groups were also approximately 10% more likely to be female compared to 

their lower-BMI counterparts.  This echoes data released by the Australian Bureau of 

Statistics (2011), which found a higher proportion of males in the overweight BMI range than 

in the obese range.  A male-majority subgroup was very unlikely in a sample comprising of 
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79.4% females, however, the trend of higher male representation in the lower-BMI groups is 

notable and in line with current Australian statistics.  Female members of OB1 and OB2 were 

also about 20% more likely to have been pregnant before, when compared with the pooled 

members of OW1 and OW2.  Participants born overseas were also likely to have spent longer 

living in Australia if they were members of OB1 and OB2 than if they were members of 

OW1 and OW2. 

8.2.2.1.2  Social and environmental factors.  Differences were also noticed for several 

social and environmental factors (Table 7.8).  Members of OB1 and OB2 were roughly 20-

30% more likely to report being in a current relationship with an overweight or obese partner; 

only one in five coupled individuals in the higher-BMI groups estimated their partner to be in 

the healthy or underweight BMI range.  This finding is consistent with a number of studies 

(e.g., Christakis & Fowler, 2007; Leahey, Larose, Fava, & Wing, 2011) that have found a 

correlation between participants’ BMI and that of their romantic partner. 

One common explanation for this effect is social clustering.  Christakis and Fowler 

(2007) investigated the social clustering effects of obesity, i.e., the spread of obesity in social 

circles, through influencing factors such as transmission of social norms.  Their longitudinal 

research found that the onset of obesity in an individual increased the likelihood of his or her 

spouse becoming obese by 37%.  Similarly, cohabitating couples have been found to 

influence each other’s BMI.  An Australian study suggested that cohabitation affects men and 

women differently; increases in males’ BMI was found to result from decreased physical 

activity, while cohabitating females’ BMI increased in response to dietary changes (Burke, 

Beilin, Dunbar, & Kevan, 2004).  Individuals who perceive significant others’ choices as 

unhealthy are less likely to engage in healthy eating and exercise (Baker et al., 2003), and 

conversely, close social relationships have also been shown to be an opportunity for health 

promotion.  For example, live-in couples can dissuade their partners from obesogenic 
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behaviours (Anderson et al., 2004), and higher motivation for weight control is reported by 

high-BMI individuals who cite a greater number of friends actively trying to lose weight 

(Leahey et al., 2011).   

  Interestingly, the current research also found that coupled members of OW1 and 

OW2 were substantially more likely than their OB peers to trace their weight problem onset 

to a time after their current relationship began.  Said differently, whereas the weight problems 

of individuals in OB1 and OB2 were more likely to predate their current relationship, OW1 

and OW2 adults more often reported that their weight problems only began once entering 

their current relationship.  This is particularly striking when considered in the context of the 

literature cited above; social clustering theory would attribute this weight gain to the social 

influence of a partner, however as mentioned, those in OW1 and OW2 reported pairing with 

lower-BMI partners than their OB peers.  Thus, it appears individuals in the OW groups are 

more susceptible to developing weight problems once entering a relationship, but for reasons 

that cannot be explained by partner BMI.  A broader canvassing of social environment factors 

by future researchers may shed further light on the determinants of weight gain in romantic 

relationships for different subtypes of high-BMI adults. 

Members of OB1 and OB2 worked an average of 10 hours per week longer than their 

peers in the OW categories.  Participants who reported working the most hours per week may 

have also been more likely to belong to the OB groups for a number of reasons.  One study 

found that men and women who worked overtime and experienced work fatigue were also 

more likely to gain weight (Lallukka, Laaksonen, Martikainen, Sarlio-Lähteenkorva, & 

Lahelma, 2005).  An Australian study conducted by Ostry, Radi, Louie, and LaMontagne 

(2006) found a positive association between BMI and hours worked, but only for males.  

Escoto and colleagues (2010) found the same association for males only; men who worked 

longer hours had a higher BMI, and this was found to be in part due to poorer access to 
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healthy food choices, and greater consumption of vending machine foods.  Another  study 

found that men who worked longer hours also had a higher BMI, larger waist circumference, 

and shorter sleep length (Ko et al., 2007).  These researchers posited that poorer sleep may in 

part explain the positive relationship between work hours and BMI, a hypothesis that was 

tested and corroborated by Magee, Caputi, and Iverson (2011). 

8.2.2.1.3  Biological factors.  While the current study failed to find subgroup 

differences in sleep quantity, members of OB and OW subgroups differed in their reported 

sleep quality, as well as a number of other physical health vulnerabilities.  Both sleep length 

and quality have been previously linked to BMI (Cappuccio et al., 2008; Patel & Hu, 2008; 

Touchette et al., 2008).  Individuals in the current study’s higher-BMI groups (OB1 and 

OB2) were about twice as likely to report poor or very poor quality of sleep on a typical 

night, compared to their peers in OW1 and OW2 (Table 7.9).  This is likely due to the link 

between higher BMI and sleep disorders such as obstructive sleep apnoea, and the sleep 

fragmentation and disturbance associated with such sleep disorders (Mavanji, Billington, 

Kotz, & Teske, 2012).  Those in OB1 and OB2 were also more likely than their peers in the 

OW groups to categorise at least one immediate family member as obese; a finding that is 

consistent with the well-established family clustering effects observed for obesity, attributed 

both to biological (Christakis & Fowler, 2007; Rankinen et al., 2006) and environmental 

influences (Garn, LaVelle, & Pilkington, 1984; Veitch et al., 2012). 

Prior research has identified a number of obesogenic risk factors relating to one’s 

weight history, and in turn, one’s weight history has been linked to obesogenic risk via 

disruption to metabolic efficiency (Van Wye et al., 2007).  Several of these high-risk 

associations between weight history and BMI were verified in the current research (Table 

7.10).  When asked to report on their weight history, the constituents of OB1 and OB2 

reported substantially more weight lost during intentional weight control attempts, and a 
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much higher mean maximum adult weight, than their OW counterparts.  It stands to reason 

that the two groups with the highest current BMI would report the highest past maximum 

BMI.  However, the current finding is also consistent with research that has cited larger past 

weight losses (e.g., McGuire et al., 1999) and a higher maximum BMI (Byrne et al., 2004) as 

precursors to eventual weight regain among obese people who have made intentional efforts 

to control their weight before.  Moreover, the current study found that individuals in the OB 

subgroups were also much more likely to report an above-median number of weight cycles in 

the past.  That is, adults in OB1 and OB2 were almost twice as likely to say that they had 

intentionally lost a significant amount of weight over six times in the past.  Greater weight 

fluctuation is associated with greater risk of weight loss relapse (Ball et al., 1999), and weight 

gain over time in women (Van Wye et al., 2007).  A number of factors may explain the 

connection between weight fluctuation and higher BMI.  Weight fluctuation has been found 

to correlate with disinhibition and dietary helplessness (Carmody, Brunner, & St Jeor, 1995), 

stress (Barnes & Tantleff-Dunn, 2010), and other negative psychological attributes (Foreyt et 

al., 1995).  Prolonged weight cycling also increases the percentage of body fat and waist 

circumference, thus predisposing individuals to a higher-risk cardiovascular profile (Ball et 

al., 1999). 

In addition to past weight loss, maximum adult weight and weight fluctuation history, 

age of obesity onset also differed between those in OB and OW subgroups.  Essentially, 

individuals in OB1 and OB2 were strikingly less likely to report obesity onset at 35 to 45 

years of age than their peers allocated to either of the OW subgroups (Figure 7.3).  While 

recent longitudinal evidence suggests that the age of onset of obesity is not as important in 

determining the severity of obesity as other factors (Svensson et al., 2011), it is still important 

to note that adults in OW groups were more likely to recall their weight problems beginning 

only in middle age.  One interpretation of this finding is that individuals who gain weight 
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after maintaining a healthier, lower BMI through their formative and early adult years are 

more likely to become overweight rather than obese.  There are many implications of earlier 

onset obesity.  For example, earlier onset of obesity in adolescence is associated with lower 

self-esteem as an adult as well as higher BMI and poorer body image (Wardle, Waller, & 

Fox, 2002).  Taken together, the current findings suggest that a response profile characteristic 

of membership in the OB subtypes rather than an OW subtype is also indicative of a more 

obesogenic, higher-risk weight history. 

8.2.2.1.4  Behavioural factors.  Some behavioural differences were also noticed 

between OB and OW members.  Interestingly, no BMI-based group differences were 

observed for any of the nine health-promoting (Table 7.11) or nine detrimental eating habits 

(Table 7.12) investigated by the LCA.  On the other hand, the responses of participants 

allocated to OB1 and OB2 were in contrast to those of their lower-BMI peers on almost all 

the measures of physical activity levels (Table 7.13) and weight control strategies (Table 

7.14, 7.15) presented in the Results.  With regards to physical activity, adults in the OB 

groups were much less likely than those in the OW subgroups to report engaging in at least 

the median levels of everyday incidental exercise, and were also more likely to exercise less 

on holidays weekends and holidays.  These findings are in line with previous research that 

has found a correlation between BMI and regularity of exercise, which is a particularly 

important predictor of longer-term weight maintenance (Fabricatore & Wadden, 2006).   

Moreover, participants identifying with either of the two groups with the highest mean 

BMI were also more likely to report having tried to lose weight at least once before, and 

report having tried a range of weight loss strategies in their past attempts to lose weight, 

including more extreme methods such as purging and over-the-counter products like appetite 

suppressants.  There is support in the obesity literature for the connection between higher 

BMI and a history of more, and more extreme, weight loss attempts (Ball et al., 1999).  In 
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short, BMI-based subgroup differences in physical activity are in line with research that links 

obesity to lower physical activity levels (Foster-Schubert et al., 2012; Villareal et al., 2011). 

The relative unimportance of eating behaviours as determinants of membership to the 

higher-BMI subgroups may at first appear counterintuitive, given that more evidence exists to 

implicate unhealthy patterns of eating than inadequate levels of physical activity (Jéquier, 

2002; Shaw, O’Rourke, et al., 2009) in the development of weight problems.  However, the 

results of the current study suggest that physical activity levels are better at distinguishing 

between higher- and lower-BMI subtypes (the OB profiles from the OW ones), whereas food 

choices are more influential in determining whether one’s subgroup is affiliated with better 

(OB2, OW2) or poorer health (OB1, OW1), as will be discussed in section 8.2.2.2. 

8.2.2.1.5  Psychological factors.  In addition to the demographic, social, 

environmental, biological and behavioural differences between the higher-BMI and lower-

BMI subgroups, a number of between-group psychological differences were also noted.  As 

described in 7.4 Discriminant Analysis to test Hypothesis 3, the first discriminant function in 

the DISCRIM was particularly good at distinguishing the two OB groups from the two OW 

groups, unlike the second and third discriminant functions (see Figure 7.4).  This function 

was a composite of 12 psychological attributes, nine of which either significantly loaded onto 

the function or contributed significantly as a univariate factor (Table 7.17).  In descending 

order of contribution to the discriminant function, the nine most important variables were: a 

more negative body image; less reliance on direct coping strategies in response to weight 

regain; less identification with the drive dimension of a BAS personality orientation; low 

self-efficacy overcoming muscle soreness as a barrier to exercise; less identification with the 

fun-seeking dimension of a BAS personality orientation; less perceived enjoyment of 

exercise; greater endorsement of biological factors as contributors to obesity; and more 

unrealistic (lower) estimates of the physical activity required to reduce and control weight.  
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Together, these variables in the first function accounted for almost 56% of the overall 

between-subtypes variance.  Individuals with low scores on these psychological measures 

were significantly more likely to belong to one of the OB groups than either OW1 or OW2. 

In the current study, the greatest predictor of membership in one of the higher-BMI 

groups was one’s own body dissatisfaction, as gauged by a pictorial body image task 

(Gardner et al., 1999).  This echoes the findings of Robinson and Butler (2011), who 

investigated a range of psychological, biological and behavioural predictors of BMI in 

women and found weight self-perception to be the strongest predictor.  Other research has 

noted a negative correlation between BMI and body satisfaction (Saules, Collings, 

Wiedemann, & Fowler, 2009).  In addition to this direct connection, body dissatisfaction has 

also been associated with other obesogenic risk factors, such as a higher frequency of past 

weight loss attempts (Annesi & Whitaker, 2010), and greater weight fluctuation (Foreyt et al., 

1995).  As mentioned in the section 6.3.3.4.5, members of OB1 and OB2 were most likely to 

recall a more volatile weight fluctuation history.  Moreover, the lower body image reported 

by participants in the higher-BMI subgroups may in part be a reflection of gender effects; a 

higher proportion of women populated the OB subgroups (Table 7.7), and some research has 

found that women’s body image is more heavily influenced by BMI than men’s (Ålgars et al., 

2009).  Body dissatisfaction has also been shown to improve with even modest increases in 

physical activity levels (Palmeira et al., 2010), and it is noted that adults in the two OB 

subgroups were more likely than those in OW1 and OW2 to report below-median physical 

activity levels.  An earlier onset of weight problems, as was the case for members of OB1 and 

OB2, has also been linked to lower body appreciation (Wardle et al., 2002). 

In stark contrast to the findings of previous research, individuals belonging to one of 

the higher-BMI subtypes were less likely than their peers to endorse an impulsive personality 

style, operationalised as the Behavioural Activation System (BAS) subscales of Carver and 
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White’s (1994) BIS/BAS Scale.  High scores on the Drive and Fun Seeking BAS subscales, 

characterised by items such as “I go out of my way to get things I want” and “I often act on 

the spur of the moment”, were more predictive of membership in one of the OW subgroups 

than OB1 or OB2.  Moreover, the third BAS subscale, Reward Responsiveness, was a non-

significant predictor in the Discriminant Analysis.  A heightened sensitivity to reward has 

traditionally been implicated in obesity, with a recent meta-analysis showing a moderate but 

reliable effect for impulsivity in high-BMI children (Thamotharan, Lange, Zale, Huffhines, & 

Fields, 2013), and imaging studies connecting food cue sensitivity to obesity (Murdaugh et 

al., 2012).  On the other hand, some researchers have argued that impulsivity only indirectly 

influences BMI, through obesogenic behaviours such as a preference for energy-rich foods 

(Davis et al., 2007).  This may shed some light on this perplexing finding, as no significant 

differences were found between OB and OW subgroups’ food preferences.  Furthermore, 

Guerrieri, Nederkoorn, and Jansen (2008) stress the relevance of different kinds of 

impulsivity (e.g., reward sensitivity vs. poor response inhibition vs. trait impulsiveness) to the 

obese population, and so it may be that the current study’s operationalisation of impulsivity 

was not broad enough to capture associations between this personality factor and membership 

to one of the high-BMI subgroups. 

Section 7.3.3.4.8 outlined a number of key differences in OB and OW subgroups’ 

physical activity levels; participants allocated to OB1 and OB2 walked less, climbed less 

stairs, and exercised less on weekends, holidays and special occasions (Table 7.13).  These 

differences can be understood in the context of psychological differences found that pertain 

to exercise.  Compared to their OW counterparts, members in the higher-BMI subtypes found 

exercise less enjoyable, reported less confidence overcoming muscle soreness as a barrier to 

exercise, and were more likely to underestimate the level of physical activity required for 

weight loss and maintenance.  Given the positive correlation found between level of physical 
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activity and exercise self-efficacy (Annesi, 2011), adherence to an exercise schedule and 

actual enjoyment of physical activity (Ryan, Frederick, Lepes, Rubio, & Sheldon, 1997), 

BMI and exercise displeasure (Ekkekakis & Lind, 2006), and weight loss maintenance and 

realistic goals (Foster et al., 1997; Linde et al., 2004), these findings are unsurprising.   

A substantial body of evidence correlates BMI with locus of control; the literature 

suggests that obese adults are more likely to lack an internal locus of control than their lower-

BMI peers (Ali & Lindström, 2005).  One demonstration of this in the literature is obese 

individuals’ tendency to favour explanations for obesity that minimise personal autonomy, 

such as strong endorsements of environmental circumstances and genetic explanations (Holt 

et al., 2001).  In the current study, members of OB1 and OB2 were more likely to attribute 

the obesity epidemic to biological explanations than their counterparts in the OW groups.  

Another example of lacking internal locus of control is one’s response to weight regain.  

More active and direct responses to weight regain, such as making adjustments to one’s diet 

and exercise regimen, is associated in the literature with successful long-term weight 

maintenance (Byrne et al., 2003; Dohm et al., 2001).  Interestingly, this was the second-

strongest psychological predictor of OB group membership in the current study; members of 

OB1 or OB2 were notably less likely than their OW-subtype peers to report responding to 

weight regain using direct coping strategies.  Moreover, the abovementioned between-

subgroups difference in exercise enjoyment can also be explained on an internality-

externality continuum; exercise enjoyment, a more prominent feature of OW subgroups, is 

considered an intrinsic motivation for weight control (Teixeira, Carraca, Markland, Silva, & 

Ryan, 2012).   

In summary, a composite of nine psychological attributes were effective at 

distinguishing between individuals most likely to have an obese BMI, and individuals most 

likely to have an overweight BMI.  Participants identifying with an OB1 or OB2 
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demographic, social, environmental, biological and behavioural response style were more 

likely to be characterised by a psychological profile of poorer body image, stronger external 

locus of control, and less reward sensitivity. 

8.2.2.1.6  Conclusion.  When comparing the features of members belonging to either 

OB1 or OB2 with those of their peers in one of the subgroups with a mean BMI in the 

overweight range, a number of demographic, social, environmental, biological and 

behavioural differences were noted.  Specifically, in contrast to their lower-BMI counterparts, 

adults in the OB1 and OB2 subgroups were characterised by a: higher mean age; lower 

percentage of males; higher parity; longer time living in Australia; greater likelihood of being 

in a relationship with an overweight or obese person; greater likelihood of having weight 

problems that predate their current relationship; sleep disturbance; greater family history of 

obesity; larger amounts of weight intentionally lost before; much higher maximum adult 

weight; greater number of successful past weight loss attempts; lower levels of physical 

activity; lower likelihood of maintaining the same level of physical activity on weekends and 

holidays; greater likelihood of having attempted weight loss at least once in the past; a history 

of more prolific use of a range of strategies in an attempt to lose weight; a less direct coping 

style in response to weight regain; less identification with BAS (drive and fun seeking) 

personality features; poorer exercise self-efficacy (muscle soreness); less exercise enjoyment; 

an external locus of control (endorse physical causes of obesity); and unrealistically low 

expectations for exercise outcomes. 

8.2.2.2  Differences between unhealthier (OW1, OB1) and healthier (OW2, OB2) 

subgroups.  Comparing the features of similar-BMI subgroups (i.e., comparing the attributes 

of OB1 with OB2, and OW1 with OW2) revealed that individuals in OB1 and OW1, and 

those in OB2 and OW2, consistently shared more in common with each other than with their 

similar-BMI peers.  The significance of this finding is worth underscoring: a synthesis of 
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over 100 demographic, social, environmental, biological and behavioural attributes resulted 

in a taxonomy that found more in common between two subgroups with a mean BMI 

difference of ten units (OB2 = 38.3, OW2 = 28.4; Table 7.6) than between subgroups with 

comparable mean BMIs.  Even more striking was the trend of the differences; relative to their 

similar-BMI peers, those in OB2 and OW2 were consistently more likely to display 

numerous characteristics associated with better physical and mental health.  The following 

information is a summary of the ways in which similar-BMI individuals were found in the 

current study to meaningfully differ in their health markers. 

8.2.2.2.1  Demographic factors.  The healthier (OB2, OW2) subgroups differed from 

their unhealthier (OB1, OW1) counterparts with respect to several demographic attributes 

(Table 7.7).  Australian data has consistently found that older adults are more prone to an 

unhealthy BMI; almost 75% of adults aged 65-74 are overweight or obese (Australian Bureau 

of Statistics, 2012), while the lowest rates of adult overweight and obesity are reported for 

18-24 year olds (21.6%; National Heart Foundation of Australia, 2012).  In contrast to these 

statistics, individuals in the two healthier subgroups (OB2 and OW2) were substantially older 

than their similar-BMI peers; the mean age difference was about 20 years for each pair.  Of 

those who indicated that they were born overseas, members of OB2 and OW2 reported a 

much longer time spent living in Australia.  This contrasts with Australian research that has 

found a positive relationship between obesity likelihood and years lived in Australia among 

the Australian immigrant population (Australian Bureau of Statistics, 2006b). 

Perhaps as a function of their older age, these healthier participants were also much 

more likely to report having families; women in OB2 and OW2 were substantially more 

likely to say that they had been pregnant before, and to report a history of more pregnancies.  

The literature links obesity with lowered fertility in women (De Pergola et al., 2006), and the 

current findings suggest that it may be only certain subtypes of high-BMI individuals – 
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namely those who fit the OB1 and OW1 profile – that are at risk of compromised fertility, 

rather than all women with a BMI in the obese range.  Future research could further 

investigate what differentiates women in OB1 and OB2 in terms of fertility, as the current 

findings suggest that it is not BMI alone. 

8.2.2.2.2  Social and environmental factors.  Members of healthier and unhealthier 

subtypes differed in some of their social and emotional characteristics.  As can be seen from 

Table 7.8, members of the healthier overweight group (OW2) were more likely than their 

similar-BMI, generally unhealthier peers in OW1, to report: being currently in a relationship; 

a longer relationship length; a high level of education; current employment; working more 

hours per week; working in a profession (and much less likely to work in retail); and living in 

a household with an above-median annual income.  On the other hand, the distinction 

between the social and environmental characteristics of OB2 and OB1 was less marked.  The 

healthier members of the two highest-BMI groups (OB2) were noticeably more likely than 

their unhealthier counterparts in OB1 to report a longer-lasting current relationship and 

growing up in a sole-parent household, while OB1 members were more likely than OB2 

members to be tertiary educated, current employment, and working in a profession.  It is 

worth noting that the longer relationships reported by individuals in OB2 and OW2 are most 

likely due to the 20-year age gap between similar-BMI pairings, rather than a correlate of 

other factors unique to the healthier subgroups. 

8.2.2.2.3  Biological factors.  As mentioned, the constituents of OB2 and OW2 were 

about three times more likely than their BMI-matched peers to report good or excellent health 

(Table 7.9).  Members of OW2 were half as likely as those in OW1 to report being raised by 

a high-BMI primary caregiver, however no such differences were observed between OB2 and 

OB1.  No differences between healthier and unhealthier subgroups were noted with regards to 

obesity prevalence in the immediate family.   
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Some other aspects of weight history were indicative of subgroup membership.  

Firstly, those in the healthier subgroups reported not only losing more weight, but 

maintaining these weight losses for longer (Table 7.10).  This is consistent with longitudinal 

studies that have documented the health benefits of weight loss and maintenance (Klem, 

Wing, Lang, et al., 2000; Wiltink et al., 2007; Wing & Hill, 2001).  Secondly, individuals in 

the unhealthier groups reported reaching their maximum adult BMI at a younger age.  This 

may be indicative of the confounding effects of significant age differences observed between 

the subgroups, however it also stands to reason that a later onset of obesity would have 

beneficial implications for physical health, given the positive correlation between BMI and 

disease (World Health Organization, 2004).  

8.2.2.2.4  Behavioural factors.  A trend was observed for behavioural differences 

between healthier and unhealthier subtypes.  Whereas the higher vs. lower-BMI dichotomy 

underscored great differences in physical activity levels and few differences in eating 

behaviours (see previous section), virtually the opposite was observed when comparing the 

healthier subgroups with their unhealthier, similar-BMI peers.  OB2 and OW2 profiles were 

more strongly associated with: a greater likelihood of eating breakfast and lunch daily; eating 

salad greens, apples and pears more often; a greater likelihood of preparing or purchasing 

one’s own meals; and eating wholemeal and mixed grain breads more often (see Table 7.11).  

The connection between greater physical health and a balanced diet is well-established.   For 

example, a higher intake of fruit and vegetables is associated with better physical health 

(Pearson & Biddle, 2011; Salmon, Owen, Crawford, Bauman, & Sallis, 2003).  The finding 

that high-BMI adults with healthier profiles were also more likely to eat breakfast daily is 

interesting when considered in the context of the known predictors of weight and weight 

control; longitudinal research has found that skipping breakfast is associated with weight gain 

during the transition into adulthood (Niemeier, Raynor, Lloyd-Richardson, Rogers, & Wing, 
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2006) as well as eventual weight regain among obese adults who initially lose weight 

successfully (Wyatt et al., 2005). 

In contrast to the nutritional intake of individuals in the two healthier subgroups, 

members of OB1 and OW1 were notably more likely to report food consumption patterns 

known to be associated with poorer health outcomes (Table 7.12).  These included: regular 

take-away and fast food consumption; regularly drinking flavoured milks and soft drinks; 

regular use of pre-packaged and processed foods in home cooking; regularly eating white 

bread; and eating deli meats regularly.  The relationship between obesity risk and poor diet is 

also well-documented.  Researchers have found that more frequent consumption of take-away 

food is a risk factor for development of obesity irrespective of covariates such as socio-

economic factors (Smith et al., 2009).  Moreover, fast-food consumption is linked to a marker 

of health risk, abdominal obesity (Smith et al., 2009).  Foods high in sugar such as soft drinks 

and flavoured milks (French & Morris, 2006), foods high in saturated fat such as salami and 

other deli meats, and foods high in salt such as many processed foods (Matias, Cristino, & Di 

Marzo, 2008), which were all more likely to be consumed in higher volumes by the two 

unhealthier groups, have also been connected to poorer health outcomes such as diabetes and 

cardiovascular diseases (National Health and Medical Research Council, 2003b).  

Participants ascribing to one of the unhealthier subtypes were also less likely than their 

similar-BMI peers in OB2 and OW2 to report being responsible for purchasing or making 

their own meals.  This autonomy and control over one’s own meals may be reflective of 

subgroup differences in self-regulation and locus of control, as will be discussed in section 

7.2.2.2.5, however age differences (see Table 7.7) may also help account for this. 

Individuals in OB1 and OW1 not only reported poorer diets, but they were also 

notably more likely to report spending a large portion of their weekend in a sedentary state 

(Table 7.13).  Studies have shown that sedentary behaviour is associated with an unhealthy 
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diet (Pearson & Biddle, 2011); watching TV lends itself to eating unhealthy snack foods.  

Much like the seemingly universal appeal of unhealthy food (Stice et al., 2005; Wansink et 

al., 2012), research has looked at the desirability of sedentariness and found that obese and 

non-obese individuals alike desire time spent watching TV, reading, or otherwise engaging in 

inactive leisure time (Craeynest, Crombez, De Houwer, Deforche, & De Bourdeaudhuij, 

2006).  Thus, factors other than a preference for sedentariness are likely to account for OB1 

and OW1 members’ higher rates of sedentary activity on weekends, and further research is 

required to elucidate what factors may be at play.  Interestingly, no other group differences 

were observed with regards to the physical activity types or levels of individuals in OB2 and 

OW2 versus their unhealthier counterparts.   

Some differences were noted between healthier and unhealthier subtypes with respect 

to current (Table 7.14) and past (Table 7.15) weight loss attempts.  Members of OW2 were 

more likely than their similar-BMI counterparts in OW1 to report currently attempting to lose 

weight through diet, lifestyle changes, consulting the literature and exercising more.  

Members of OW2 were also more likely than those in OW1 to endorse a history of engaging 

in every listed weight loss method.  On the other hand, members of the unhealthier obesity 

subtype (OB1) were more likely than their OB2 peers to engage in the current weight loss 

methods listed in Table 7.14, however differences in the OB subgroups’ endorsement of past 

weight loss methods were less consistent.  To summarise: members of OW2 were more 

interested and engaged in losing weight, both now and historically, than their unhealthier 

same-BMI peers; and members of OB2 were less engaged in current weight loss attempts 

than those in OB1. 

8.2.2.2.5  Psychological factors.  In the Discriminant Analysis performed on the data, 

the second discriminant function, a combination of 28 psychological characteristics, together 

accounted for 29% of the overall between-subtypes variance.  Out of these 28 variables, 23 
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either significantly loaded onto the function, or contributed significantly as a univariate factor 

(Table 7.18).  In decreasing order of influence, these variables were: psychological and 

physical symptoms associated with poor quality of life; extrinsic motivation to lose weight; 

an external locus of control regarding weight loss; belief in social factors as a cause of 

obesity; lower emotion regulation (mindfulness); higher state negative affect and lower trait 

positive affect; self-reports of coping with stress through self-blame, giving up, denial and 

self-distraction; a behavioural pattern less conducive to weight loss; low self-efficacy 

overcoming exercise barriers such as social commitments; higher disordered eating; poorer 

self-rated knowledge about nutrition and physical activity required for health; less likely to 

believe intense exercise is required for weight loss or health maintenance; low self-efficacy 

for resisting hedonic eating; identification with the schema of defectiveness/shame; and 

endorsement of a BIS personality style.  Individuals with these psychological attributes were 

significantly more likely to belong to OB1 or OW1 than either of the healthier subgroups, 

OB2 and OW2 (Figure 7.4). 

Two of the strongest predictors of categorisation into one of the unhealthier subgroups 

were physical and psychological quality of life; individuals who reported psychological and 

physical symptoms associated with poor quality of life were more likely to belong to either 

OW1 or OB1.  As mentioned in Chapter 3, much research has been conducted on the 

connection between obesity and quality of life (Anderson et al., 2006).  The findings of the 

current study suggest that quality of life is more likely to be a feature of the health problems 

experienced by some individuals in the high-BMI population, rather than being contingent 

upon actual BMI.  That is, as factors allocated to the second rather than the first discriminant 

function, both physical and psychological quality of life were determined by the Discriminant 

Analysis to be better at differentiating between healthier (OW2, OB2) and unhealthier (OW1, 

OB1) subgroups than between lower- (OW1, OW2) and higher-BMI (OB1, OB2) subgroups.  
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This finding at first appears to contradict the well-documented negative correlation between 

quality of life and BMI (Lerdal et al., 2011), however, cross-sectional (Knoesen et al., 2012) 

and longitudinal (Kozak et al., 2011) research has found quality of life and BMI in fact share 

an indirect relationship, mediated by one’s physical health.  Thus, it stands to reason that the 

two groups with the poorest self-reported physical health would also be the two groups to rate 

highest on symptoms of poor physical and psychological quality of life. 

Individuals in the healthier subgroups also differed from those in OB1 and OW1 in 

terms of their motivations and perceived autonomy.  Adults in the unhealthier groups were 

more likely to ascribe to an external locus of control regarding weight loss; individuals in 

OB1 and OW1 were distinguishable from their healthier peers by their stronger alignment 

with statements such as, “Being the right weight is largely a matter of good fortune” (Saltzer, 

1982).  Similarly, participants whose response profiles best fit the OB1 or OW1 subtypes 

were more likely to attribute obesity to social factors, such as one’s socioeconomic 

circumstances.  Moreover, these respondents were more likely to cite extrinsic factors, such 

as fear of others’ judgement or anger, as motivators for their weight loss attempts.  These 

markers of controlled (c.f. autonomic) motivation (Bachman, 2005) and external weight locus 

of control (Saltzer, 1982) are traditionally linked to weight regain (Ball et al., 1999; Ball & 

Crawford, 2006).  Conversely, intrinsic motivation and a sense of autonomy over one’s 

actions are predictive of a range of health-promoting behaviours (Holt et al., 2001), and so it 

is not surprising that dichotomising the four subgroups according to healthfulness (i.e., OB1 

and OW1 vs. OB2 and OW2) also served to polarise them by their locus of control, in the 

expected directions. 

Individuals in the two unhealthier subgroups were also more likely than their much-

healthier, similar-BMI peers to report low self-confidence overcoming barriers to health 

behaviours, such as such as overcoming social commitments to maintain an exercise regime, 
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and resisting temptations to eat for reasons other than hunger.  This finding that self-efficacy 

is better at separating subgroups according to their health profile rather than their likely BMI 

profile is in line with research that has linked self-efficacy to a range of general health 

behaviours (Chao et al., 2000) as well as weight control behaviours in particular (Presnell, 

Pells, Stout, & Mustane, 2008).  Furthermore, as mentioned, members of OB2 and OW2 not 

only reported high diet and exercise self-efficacy, but an internal locus of control and lower 

sense of extrinsically-driven motivations.  Treatment studies have linked the two, managing 

to successfully increase obese individuals’ self-efficacy for adhering to diet and exercise by 

increasing their sense of autonomy (Annesi, 2011). 

Researchers have found a connection between poor self-efficacy and emotional 

eating; for a subset of obese adults, negative affect serves to weaken one’s dieting self-

control (Costanzo et al., 2001).  This may in part explain why individuals whose 

psychological characteristics best matched either the OB1 or OW1 profiles reported higher 

recent states of negative affect, as well as a less positive general affective disposition.  This is 

in line with research that directly connects a range of negative emotions, such as stress, with 

obesogenic health risk factors, including hypertension, abdominal adiposity, and insulin 

resistance (Carroll et al., 2008; Rosmond, 2005).  Echoing the association between health and 

affect noted in the current study, research conducted by Carr et al. (2007) found that higher-

BMI individuals experienced more negative and less positive affect, and concluded that it is 

not a high BMI per se that causes distress, but one’s physical health.  This is further 

supported by research cited earlier that found physical health mediates the relationship 

between high BMI and poor quality of life (Carr et al., 2007; Knoesen et al., 2012). 

Moreover, individuals in the two unhealthier groups scored lower overall on a 

mindfulness measure.  Research has found a close relationship between mindfulness and 

emotion regulation (Pepping et al., 2013), and in the current study, participants’ scores on 
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mindfulness and difficulties in emotion regulation were so highly correlated in preliminary 

stages of testing that only the former measure was included in the analyses presented here.  

Given that members of OB1 and OW1 also reported markedly unhealthier nutritional intake 

and eating habits (see Table 7.12), it may be that these subtypes of high-BMI adults turn to 

obesogenic eating in response to negative affect, in the absence of good emotion regulation 

skills.  Research suggests that individuals lower in trait mindfulness may struggle more with 

managing food cues (Paolini et al., 2012), and considering adults in either of the two 

unhealthier subtypes also yielded a higher global score on Fairburn and colleagues’ (2008) 

measure of disordered eating, it is plausible that members of OB1 and OW1 were already 

susceptible to food cues due to their patterns of restrained eating (Forestell, Lau, Gyurovski, 

Dickter, & Haque, 2012).  Thus, the poorer health experienced by respondents identifying 

with the OB1 or OW1 subtype may in part be a function of interactions between their more 

prominent emotion dysregulation, greater eating restraint (among other features of disordered 

eating), and higher levels of negative affect. 

Individuals with a multidimensional response profile suggestive of poorer health do 

not appear as likely as their healthier peers to respond to negative affect with adaptive 

emotion regulation strategies.  This begs the question, “What response styles do those in 

unhealthier subgroups adopt when presented with difficulty?”  Members of OB1 and OW1 

were significantly more likely than their healthier similar-BMI peers to report coping with 

stress through self-blame, giving up, denial and self-distraction.  The literature has directly 

linked maladaptive coping responses to obesity-related health risks, such as high blood 

pressure and cholesterol (Yancura, Aldwin, Levenson, & Spiro, 2006), as well as markers of 

compromised emotional health, like lower self-esteem and higher depression (Martyn-

Nemeth, Penckofer, Gulanick, Velsor-Friedrich, & Bryant, 2009).  Interestingly, members of 

OB1 and OW1 were also more likely to identify with the schema of defectiveness/shame 
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(Young, 1998), which in turn has been found to have an inverse correlation with adaptive 

coping among obese people (Conradt et al., 2008). 

In addition to the nutritional quality of foods consumed, a range of behaviours 

specific to eating have been found to be detrimental to weight loss efforts, such as eating too 

quickly, late night snacking, and grocery shopping when hungry (O’Neil & Rieder, 2005).  In 

the current study, individuals in the unhealthier groups were more likely to endorse these 

weight loss-prohibiting behaviours than their similar-BMI peers in OB2 and OW2.  This may 

explain the earlier finding that members of the healthier subgroups were more successful at 

maintaining weight loss than those in OB1 and OW1 (Table 7.10).  Along these lines, 

individuals in OB1 and OW1 were also less likely to agree that weight control would require 

exercising at a high intensity, and similarly, members of OB1 and OW1 self-rated their own 

knowledge about nutrition and exercise as being lower than their peers in the healthier 

subgroups.  This supports research that has linked a lack of knowledge about health 

behaviour to poorer health outcomes (Andrews et al., 2009). 

The direction of differences in reward and punishment sensitivity observed between 

the healthier and unhealthier subgroups is puzzling, as was the case with the subgroup 

differences in BIS-BAS scores noted in the high- vs. low-BMI dichotomy (see 8.2.2.1.5 

Psychological factors section).  The majority of the obesity literature has indicated that high-

BMI individuals are more likely to present with a high-BAS/low-BIS personality profile 

(Carver & White, 1994).  That is, they struggle with managing appetitive urges, leading to 

overeating, and are less likely to organise their behaviours in a way that avoids undesired 

outcomes, leading to inadequate engagement in health-promoting behaviours such as exercise 

(Jasinska et al., 2012; Joranby, Pineda, & Gold, 2005; Volkow et al., 2013).  On the contrary, 

individuals in the higher-BMI subgroups scored significantly lower on the BAS subscales 

than their lower-BMI peers, and individuals in the unhealthier subgroups scored significantly 
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higher on the BIS subscale than their healthier peers.  No readily apparent explanation exists 

that accounts for these counterintuitive findings, and further study into the personality 

dimensions of the subtypes is recommended. 

8.2.2.2.6  Conclusion.  In summary, relative to individuals in the OB2 and OW2 

groups, members of OB1 and OW1 were much more likely to report poorer current physical 

health.  These two unhealthier subgroups were also characterised by: being of a younger age 

and currently in a newer romantic relationship; a lower likelihood of being mothers as well as 

having less children; lower likelihood of being in a relationship; younger maximum adult 

weight; and less success maintaining weight loss.  Associated with membership in these 

unhealthier subgroups was also: a lower likelihood of eating breakfast and lunch daily; lower 

incidence of consuming health-promoting foods such as salad greens, fruit, fish, green beans 

and brown bread; a higher likelihood of obesogenic eating, including consumption of less fast 

food, flavoured milk, sugary drinks, white bread, deli meats; and higher incidence of using 

processed foods in home cooking, and continuing to eat after no longer being hungry.  

Psychological variables associated with membership in the unhealthier groups were: poorer 

physical and psychological quality of life; external locus of control, less self-efficacy and 

poorer self-regulation; greater negative affect, less positive affect and poorer emotion 

regulation (mindfulness); identification with the schema of defectiveness/shame; a coping 

style of self-blame, giving up, denial and self-distraction; a behavioural pattern that is less 

conducive to weight loss; higher eating disorder psychopathology; poorer knowledge about 

nutrition and physical activity; and endorsement of a BIS personality style.   

8.2.2.3  Conclusion.  The results of the current research are presented as the model in 

Figure 8.2, which outlines the demographic, social, environmental, biological, behavioural 

and psychological factors found to differentiate between the four subtypes of high-BMI 

Australian adults identified in the sample of 475 participants.  Note that the model presents 
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the information in terms of the characteristics relevant to each of the two dichotomies; the 

attributes best at sorting individuals into an OB-dominant (instead of OW-dominant) profile, 

and the characteristics most useful for identifying individuals in one of the unhealthier (rather 

than healthier) subtypes.  The implications of this model shall now be discussed.  
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Figure 8.2.  The six-dimension, four-subtype model of overweight and obesity. 
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8.3  Implications of the Current Research 

The findings of the current study echo the sentiments of the two hierarchical treatment 

recommendation models presented in Chapter 3 (Figure 3.4 and Figure 3.5; Egger & Binns, 

2001; Wadden et al., 2002), which are considered gold standard (National Health and 

Medical Research Council, 2003a).  That is, the current research recognises the need for a 

response to obesity that accommodates for the complex and heterogeneous nature of this 

condition.  However, this thesis also acknowledges that basing treatment interventions largely 

on an individual’s BMI is potentially inaccurate, problematic, and a contributor to treatment 

relapse, on account of the inaccuracy of BMI as a measure of health risk (World Health 

Organization, 2004) as well as the heterogeneity of the high-BMI population (Brownell & 

Wadden, 1991).  The proposed model extends on current best practice standards, by 

classifying individuals’ adiposity and health risk into one of four subgroups, which were 

based on 160 factors sampled from six dimensions, one of which was BMI.  How, then, can 

this conceptual framework for high-BMI adults be used to better inform obesity treatments? 

The current recommendations for best practice recommend tailoring weight control 

treatments to two particular facets of the treatment-seeking individual; their BMI, and their 

unique obesogenic risks (see Figures 3.4 and 3.5).  The two dichotomies employed in the 

current research’s six-dimensional model (Figure 8.2) map neatly onto these two best practice 

recommendations: OB vs. OW subtype differences serve as a corollary to differences 

between more traditional BMI cut-offs; and the unhealthier vs. healthier subgroup differences 

reflect contrasts in obesogenic risk and therefore a guide to treatment severity.  Taken 

together, the findings of the presented study offer an enhanced way to profile obesity and 

identify high-risk individuals, without such a heavy reliance on one’s height-to-weight ratio.  

Borrowing from the two presented best practice treatment models, and using the four 
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subgroups identified in the current study to determine intervention severity, an enhanced 

stepped treatment model is proposed in Figure 8.3 for further research. 

 

Figure 8.3.  The proposed stepped model for clinical management of overweight and obesity, 

using the four high-BMI subgroups. 

Using the proposed stepped model shown in Figure 8.3, individuals categorised as 

belonging to OB1 would be the most suitable candidates for surgery, including members of 

OB1 with a BMI in the overweight range.  This is because surgery is seen as the most 

invasive and serious treatment option for obesity, hence it is currently recommended for 

individuals in the heaviest BMI range with a history of treatment failure or with substantial 

risk factors (Fabricatore & Wadden, 2006; National Health and Medical Research Council, 

2003a; Padwal et al., 2011).  Indeed, latest research suggests that surgery is an appropriate 

option for some individuals with a BMI below the morbid obesity cut-off (Michaelson, 

Murphy, Gross, & Whitcup, 2013).  On the other hand, the 19% of OW2 members with a 

BMI in the obese range are unlikely to require such an extreme treatment despite their high 

BMI, because their multidimensional profile is typical of individuals with a lower BMI and 
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relatively low health risk.  Despite their lower BMI, members of OW1 are considered at 

higher risk than members of OB2, because of their multidimensional obesogenic risks. 

In light of the presented models, one very real application of the present research is 

the development of a refined version of the questionnaire into a self-report, intake-type 

measure that can be administered to treatment-seeking overweight and obese people.  Such a 

questionnaire, which would only include the measures of variables found to significantly 

contribute to the four-subgroup multidimensional model of obesity, could be used as a 

research tool or in medical and clinical settings to categorise individuals into a subgroup and 

make treatment recommendations accordingly.  Given that the final questionnaire used in the 

study took participants approximately one hour to complete, it is envisaged that a refined 

version would only take participants approximately 45 minutes.  Future directions for 

research are discussed in greater detail in the following section. 

8.4  Limitations of the Current Study and Suggestions for Future Research 

The presented study goes some way in addressing critics’ concerns that too little is 

known about the nature of obesity (Brownell & Wadden, 1991).  Specifically, the current 

research has sought to contribute knowledge regarding two aspects of the obesity problem; 

the psychological factors associated with weight problems, as well as the heterogeneous 

differences found in the high-BMI population.  However, there were several limitations to the 

current study, each of which can be used to inform future obesity research.   

One of the most important limitations of the current study concerns key differences 

between the recruited sample and the overweight and obese Australian adult population.  

While recruitment methods resulted in a relatively large sample (1,164 participants 

commenced the study) as well as participation from individuals in each of Australia’s states 

and territories, recruitment nonetheless relied on non-probability (convenience) sampling.  



269 

 

Participants came to know about the survey through media (radio, magazine and newspaper) 

interviews, information distributed through University social media platforms, and as part of 

participation in an undergraduate University course.  For these reasons, the sample tended to 

overrepresent Caucasian, well-educated, high-income earners. 

Caucasian Australians partaking in the current study accounted for 78.7% of the 

overweight and obese sample, despite ethnic minorities as a whole being overrepresented in 

obesity statistics (Royal Australian College of General Practitioners, 2006).  For example, 

obesity among First Nation Australians is found at almost double the rates reported for other 

Australians in the same location (National Heart Foundation of Australia, 2007), but adults 

identifying as Aboriginal and Torres Strait Islander only comprised 5.7% of the high-BMI 

sample.  With regards to education attainment, one of the strongest indicators of socio-

economic status (Ali & Lindström, 2005; Williams, Ball, & Crawford, 2010), the current 

study did well to recruit well-educated participants (44.2% of the sample reported completing 

at least an undergraduate university degree), however only 3.4% of the sample reported not 

completing the final year of high school.  A higher level of education was expected given 

approximately 22% of the high-BMI sample was recruited as part of tertiary course 

requirements, but nonetheless, this statistic differs from the general community in Australia.  

Using the Australian Bureau of Statistics’ (2006a) Likert-type scale for annual household 

income, the median annual household income for the high-BMI population was $53,000, and 

58.5% of the sample reported an above-median income.  A greater representation of 

individuals from ethnic minorities or a low socio-economic status may have impacted the 

grouping effects of the analyses, and future studies should aim to recruit participants from 

more diverse ethnic and socio-economic backgrounds. 

Similarly, one limitation of the current survey was its inadequate sampling of male 

participants.  Recent research suggests that there are roughly equal numbers of obese men 
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and women in Australia, and more overweight males than females (Australian Bureau of 

Statistics, 2011).  Representation of men in obesity research is critically important, given the 

overrepresentation of men in high-BMI populations (Australian Bureau of Statistics, 2012) 

and yet less known about males and eating (Ciblis et al., 2011).  Moreover, overweight and 

obese men are at higher risk of serious medical consequences than their same-BMI female 

counterparts (National Heart Foundation of Australia, 2007; World Health Organization, 

2000).  While the current study is a step forward from the majority of obesity research, which 

is conducted exclusively on women (Rydén et al., 2001), men only comprised 20.7% of high-

BMI participants in the current study (and 19.9% of the total sample).  In light of numerous 

gender differences observed in the high-BMI population (Ciblis et al., 2011; Haslam, 2005; 

Koritzky, Yechiam, Bukay, & Milman, 2012; Larsen et al., 2006; O’Dea, 2008), 

proportionate representation of males in future studies will be important not to overlook, as 

this may alter the composition of subtypes found. 

While the analyses reported in the Main Study were based on the data of over 1,000 

participants, the measures chosen for inclusion in these analyses were selected using the 

responses of a much smaller sample of 154 participants during the Pilot Study.  As explained 

in Chapter 5, in the absence of an existing multidimensional theory of obesity to guide the 

selection of items that measure the most salient demographic, social, environmental, 

biological, behavioural and psychological factors, a much larger survey was given to this 

small sample of participants, and statistical methods were used to generate a survey short 

enough to be completed in one sitting.  It is acknowledged that this method was settled upon 

as a pragmatic solution to the constraints of the study rather than best scientific practice.  

With greater funding, the larger (3.5-hour) version of the survey would have been piloted on 

a much larger sample.  Moreover, piloting could have been avoided altogether with a large 

enough sample size, as advances made in statistical procedures now allow for large-scale 
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questionnaire studies to be completed in pieces; participants could have been allocated a 

randomly selected portion of the survey if many more individuals had been recruited.  As a 

result of needing to limit the number of items included in the final survey, some piloted 

measures were removed from the final version despite their potential to enhance the current 

model (e.g., additional subscales of the Young Schema Questionnaire, the subscales for the 

Depression, Anxiety and Stress Scale, and questions pertaining to medical and psychiatric 

history, such as family history of gambling addiction).  Future research would benefit from a 

larger sample size and therefore greater scope to explore additional attributes that are 

associated with BMI or health profile. 

Along these lines, while the current research managed to gauge a vast array of factors 

implicated in the obesity literature, greater power in the study would have allowed for an 

even more thorough exploration of obesogenic factors.  In particular, emphasis would have 

been placed on including more measures of: social factors (cohabitation, closest friend’s 

BMI); environmental factors such as neighbourhood safety (associated with physical activity; 

Christian et al., 2011) and exposure to advertising; biological factors (e.g., metabolic 

syndrome risk factors, such as diabetes and blood pressure; Roehrig, Masheb, White, & 

Grilo, 2008); food addiction (Burmeister, Hinman, Koball, Hoffmann, & Carels, 2013; Davis 

et al., 2011); other dimensions of personality (e.g., neuroticism, due to its association with 

other obesogenic factors; Heaven et al., 2001); knowledge about health risks relating to 

obesity; and participants’ experience of prejudice.  Scope to include measures of these 

additional constructs would have added even more value to the study’s findings. 

The use of a cross-sectional design was another limitation of the current study with 

several implications for the interpretation of the findings.  Although one of the main 

criticisms in the literature relates to how little is known about the aetiology of obesity (Ball & 

Crawford, 2006), the current study’s cross-sectional design restricts interpretations of 
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causality from the associations observed.  For example, there is evidence to suggest that 

distress, stressful life events and negative affect can be detrimental to weight loss attempts 

(Dohm et al., 2001), and research also shows that weight regain can predispose individuals to 

depression and other negative states of affect (Foreyt et al., 1995).  In the current study, 

members of the unhealthier subgroups were found more likely than their peers in OB2 and 

OW2 to report less success maintaining weight loss in the past, and higher levels of negative 

affect, however this finding adds little to what is known about the causal relationship between 

negative affect and weight relapse.  Longitudinal research is needed to establish causal 

relationships between these factors in order to strengthen obesity researchers’ knowledge 

about the aetiology of adiposity. 

On a similar note, an important albeit unavoidable limitation of the study is the 

reliance on self-reported data.  As mentioned in Chapter 2 and Chapter 6, reliance on self-

reported BMI is problematic in the overweight and obese population for a number of reasons: 

25-50% of individuals in the high-BMI population do not see themselves as outside of the 

healthy BMI range (Australian Bureau of Statistics, 2006b); the extent of bias differs with a 

range of factors such as gender (Larsen et al., 2008); the extremity of bias increases with BMI 

(Yannakoulia et al., 2006); and the degree by which individuals misrepresent their weight and 

height also appears to be contingent on temporal factors, such as changes in public 

acceptance of obesity over time (Shields et al., 2011).  While efforts were taken to counter 

the effects of BMI self-report bias by applying correction formulae proposed by Hayes et al. 

(2011), it is acknowledged that this is a less ideal alternative to measuring all participants’ 

height and weight objectively. 

One particular methodological limitation of the current research related to the 

collection of data via an online questionnaire.  Traditional questionnaire research involves 

deploying a set number of surveys in the recruitment phase, thereby allowing the calculation 
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of a response rate.  As the questionnaire used in the presented research was hosted online, the 

ratio of individuals reached during recruitment, to individuals visiting the website, is 

unknown.  Without calculating the response rate, the true attrition rate cannot be calculated, 

and as such, the findings of the current research cannot be directly related to those of more 

traditional studies.  Indeed, the larger scientific community continues to grapple with this and 

other similar issues unique to internet research (Gaiser & Schreiner, 2009)   

Finally, the data preparation required in order to conduct the analyses in the Main 

Study also limit the generalisability of the findings.  Exactly 25% of the dataset provided by 

the 1,005 participants who commenced the questionnaire contained missing values.  The 

initial and secondary Latent Class Analyses did not require the removal of participants’ data; 

as explained in sections 7.3.2.2 and 7.3.3.2, maximum likelihood estimations make use of all 

available data, not just those from complete cases.  Similarly, the Discriminant Analysis used 

multiple imputation methods to handle missing data; existing responses were used to run 20 

simulations that ultimately generated datapoints that could be used to replace the missing 

values (see 7.4.2.2).  An even shorter questionnaire may have reduced missing data even 

further, increasing the generalisability of these findings.  Furthermore, variables with over 

50% of responses missing had to be excluded from some analyses, and so their absence from 

the final, empirically-generated model of obesity (Figure 8.2) may be misleading.  Future 

research should therefore take into consideration that the proposed model was the result of 

analyses that required approximation of some data, and removal of some variables due to 

missing values rather than clinical or other empirical reasons. 

The abovementioned limitations are an acknowledgement that the subgroup 

composition of the high-BMI Australian adult population might differ in some ways if the 

research is repeated on a larger scale and using stratified sampling to ensure accurate 

representation.  Future researchers can test the accuracy of the presented model by 
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administering the same questionnaire to a larger and more representative sample, and 

performing a Latent Class Analysis.  The emergence of a four-class grouping structure with 

two high-BMI groups and two healthy groups would corroborate the findings of the current 

study.  

Given that one of the most useful functions and promising implications of the 

proposed model is its division of subgroups according to health profile (i.e., OB2 and OW2 

vs. OB1 and OW1), it is important that future research include more reliable and objective 

measures of physical health.  For example, future research could categorise individuals using 

the questionnaire reported in the current study, and then corroborate the reported health status 

differences (family susceptibility to obesity, metabolic consequences of weight fluctuation, 

and markers of obesogenic risk such as hypertension, hyperlipidaemia and hyperglycaemia; 

Roehrig et al., 2008) through simple medical tests. 

8.5  Conclusions 

Obesity is a major public health concern and a global epidemic (World Health 

Organization, 2000).  For the first time in known history, more than half the world’s 

population now lives in countries where obesity claims more lives than poverty does (World 

Health Organization, 2012).  Australia is one of the worst-affected countries, with almost 

two-thirds of the adult population estimated to have a BMI in the overweight or obese range 

(Australian Bureau of Statistics, 2012).  The problem of obesity is very complex (Bray, 

2004a; Fernandez et al., 2008), and its successful treatment likely involves the collaboration 

of individuals and systems, including families, societies, government organisations, food and 

weight loss industries, and the scientific community (Foresight, 2012).  And, while 

researchers and clinicians have attempted to treat obesity for decades, their attempts have 

been largely ineffective (Brownell, 2010), with as many as 95% of overweight and obese 

adults regaining their lost weight within five years of treatment (Byrne et al., 2004).   
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A number of explanations have been put forward to explain the extraordinary failure 

rate of modern obesity treatments.  These have included: the multiple aetiological pathways 

and sheer scope of factors implicated in obesity (Brownell & Wadden, 1992); the 

heterogeneity of the obese population (Milkewicz, 2001); the largely atheoretical nature of 

obesity treatments (National Heart Foundation of Australia, 2004) or at least the overly 

reductive nature of conceptualisations informing them (Ogden & Flanagan, 2008); and the 

limitations of BMI as an accurate measure of adiposity (World Health Organization, 2004).  

As a starting point from which more effective treatments can potentially be developed, 

researchers have asked for a greater understanding of the multidimensional nature of obesity 

and the diversity inherent in the obese population (Ball et al., 2002; Brug, van Lenthe, et al., 

2006; Jeffery et al., 2000; Jéquier, 2002). 

Tailoring obesity treatments to individuals’ specific risks is heralded as best practice 

for management of obesity (Brownell & Wadden, 1991), and is the nationally recognised 

recommended protocol in Australia (National Health and Medical Research Council, 2003a).  

The current study was conceived as a way to extend the available body of knowledge about 

obesity, by exploring the diversity within the high-BMI population and developing a 

conceptual framework for understanding key within-group differences across the measured 

demographic, social, environmental, biological, behavioural and psychological domains.  The 

result of this research was a six-dimension, four-subtype model of adiposity that can allow 

treatment-seeking individuals to be profiled according to their obesogenic risks, and matched 

to the intervention most likely to yield favourable, sustainable outcomes for their particular 

subtype.  The present findings highlight the need for future research into the heterogeneity of 

obesity, and further exploration of the efficaciousness of treatments that profile individuals 

for obesogenic risk as an alternative to estimating risk based on likely adiposity. 
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Appendices 

Appendix A 

Table of Measures Considered for Piloting, and Reasons for Exclusion    

Measure Items Subscales 

 

Reason for Disqualification from Pilot 

Stage of Change for Weight Control (Jeffery, French, & Rothman, 1999)  

 

0 1 Insufficient evidence to warrant inclusion 

Fat-Related Dietary Habits Questionnaire  

 

23 5 Similar items covered by FFQ  

Nutrition Knowledge (as cited in Packman & Kirk, 2000) 

 

8 1 Relatively poor psychometrics  

Distress Tolerance Scale (Simons & Gaher, 2005)  

 

15 1 More specific than DERS  

Sensitivity to Punishment and Reward Questionnaire 

 

48 2 Sufficiently covered by BIS/BAS 

Millon Index of Personality Styles  

 

180 16 Too many items, and too specific  
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Table of Measures Considered for Piloting, and Reasons for Exclusion    

Measure Items Subscales 

 

Reason for Disqualification from Pilot 

Life Orientation test-Revised (LOT-R) (Scheier, Carver, & Bridges, 1994)  

 

10 2 Covered by Explanatory Style  

Zimbardo Time Perspective Inventory (Zimbardo & Boyd, 2008)  

 

56 5 Too many items, and poor evidence base  

Goals and Relative Weights Questionnaire – I (Foster et al., 1997)  

 

16 2 Covered by Motivations for Weight Loss, 

which appears to be a better scale  

Beliefs about the solutions to obesity  

 

6 6 Obscure wording, and one subscale/item 

Body Image – Acceptance and Action Questionnaire  

 

29 1 Sufficiently covered by EDE-Q  

Emotional Eating Scale  

 

25 3 Too specific  
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Table of Measures Considered for Piloting, and Reasons for Exclusion    

Measure Items Subscales 

 

Reason for Disqualification from Pilot 

General Health Questionnaire – Scaled Version (Goldberg & Hillier, 1979) 

i. Somatic symptoms (A) 

ii. Anxiety and insomnia (B) 

iii. Social dysfunction (C) 

iv. Severe depression (D) 

 

28 4 Sufficiently covered by OQ45.2 

Dissociative Experiences Scale-II (DES-II) (Carlson & Putnam, 1993)  

i. Level of dissociative psychopathology 

 

28 1 Less vital than other measures 

Mini International Personality Item Pool (Mini-IPIP) (Donnellan, Oswald, 

Baird, & Lucas, 2006)  

i. Extraversion 

ii. Agreeableness 

iii. Conscientiousness 

iv. Neuroticism 

v. Intellect/Imagination 

 

20 5 Greater evidence base for reward and 

punishment-related personality constructs’ 

importance in obesity  

Appetitive Motivation Scale (Jackson & Smillie, 2004)  

 

20 1 Covered sufficiently by BIS/BAS scale  
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Table of Measures Considered for Piloting, and Reasons for Exclusion    

Measure Items Subscales 

 

Reason for Disqualification from Pilot 

The Temperament and Character Inventory (TCI) (Cloninger, Przybeck, 

Svrakic, & Wetzel, 1994)  

i. Temperaments 

a. Novelty Seeking (NS) 

b. Harm Avoidance (HA) 

c. Reward Dependence (RD) 

d. Persistence (PS) 

ii. Characters 

a. Self-Directedness (SD) 

b. Cooperativeness (CO) 

c. Self-Transcendence (ST) 

 

240 7 Much too large  

Dysfunctional Attitude Scale (Weissman & Beck, 1978)  

i. Severity of maladaptive beliefs 

 

 

40 1 Many items for one construct.  Highly 

correlated with severe depression, which is 

measured elsewhere. 

 

Action Control Scale (ACS-90); NB 2/3 subscales chosen only (Kuhl, 

1994)  

i. Preoccupation vs. Disengagement 

ii. Hesitation vs. Initiative 

iii. Volatility vs. Persistence 

 

23 3 Remaining 1/3 not relevant to current 

research 
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Table of Measures Considered for Piloting, and Reasons for Exclusion    

Measure Items Subscales 

 

Reason for Disqualification from Pilot 

Spiritual Transcendence Scale (Piedmont, 1999)  

i. Prayer fulfilment 

ii. Universality 

iii. Connectedness 

 

24 3 Evidence suggests SAS is superior 

Binge Eating Scale (BES) (Gormally, Black, Daston, & Rardin, 1982)  

i. Behavioural aspects of binge eating 

ii. Emotional/Cognitive aspects of binge eating 

 

16 2 Sufficiently covered by other eating scales  

Three Factor Eating Questionnaire (TFEQ) (Stunkard & Messick, 1985)  

i. Cognitive restraint of eating  

ii. Disinhibition 

iii. Hunger 

 

51 3 Sufficiently covered by other eating scales  

Urgency, Premeditation, Perseverance and Sensation Seeking (UPPS 

Impulsivity Behaviour Scale) (Whiteside & Lynam, 2001)  

i. Urgency 

ii. Sensation Seeking 

iii. (Lack of) Premeditation 

iv. (Lack of) Perseverance 

 

45 4 Sufficiently covered by a combination of 

DASS21, BIS-11 and BIS/BAS  
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Appendix B 

Table of Measures Used in the Pilot Study (continued overleaf) 

Measure and Subscales (Number of Items) Sample item, Scale and Reference 

Demographic Factors(10 items)  

Year of birth (1)   

 

Gender (1)   

 

Parity questions (3) “How many weeks pregnant are you?” 

 

Ethnicity and immigration (4) “Please specify the year you moved to Australia” 

 

Current relationship status (1) 

 

 

Social and Environmental Factors (17 items)  

Socio Economic Status (7) “What was your gross (i.e., before tax) household income for the last financial 

year?” (1 = $0-$28,499, to 5 = $150,000+). Based on (Australian Bureau of 

Statistics, 2006a) 

 

Childhood caregivers’ BMI (4) “Which statement below best describes your primary caregiver’s weight during 

your childhood and adolescence?” (1 = underweight, to 6 = very or morbidly 

obese) 

 

Childhood food availability (1) “Which of the following statements best describes the availability of food in your 

household during your childhood and adolescence?” (1 = food was always in 

abundance, to 4 = food was always scarce) 

 

Partner’s BMI and its influence (5) “Did your weight problems begin before entering this current relationship?” 
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Table of Measures Used in the Pilot Study (continued overleaf)  

Measure and Subscales (Number of Items) Sample item, Scale and Reference 

Biological Factors (91 items)  

Physical health and health history  

Current BMI (2)  

 

Brief medical and psychiatric family history (50) “Please [indicate] in each relevant column [you, mother, father, brother, sister, 

grandparents, children] … when you or your blood relatives have at any time 

experienced the following problems or conditions.”  

 

Infancy and childhood medical history (8) “Were you born so underweight that you required medical attention?” 

 

Breastfeeding history (1) “Were you breastfed as an infant?  If so, please specify for how long (in 

months)” 

 

Current medical status and past health issues  (8) “Compared to one year ago, how would you rate your general physical health 

NOW?” (1 = much better now, to 5 = much worse now) 

Current medication (2)   

 

Blood type (1)  

 

Sleep length and quality (3) “How would you best describe the quality of your sleep, on a typical night?” (1 = 

excellent, to 5 = very poor) 
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Table of Measures Used in the Pilot Study (continued overleaf)  

Measure and Subscales (Number of Items) Sample item, Scale and Reference 

Weight history  

Childhood weight history (5) “Please select the weight group that best reflects how heavy you were BEFORE 

primary school.” (1 = underweight, to 7 = very or morbidly obese). Based on 

(Brunner & Brownell, 1997) 

 

Adult weight history (5) “Please select the weight group that best reflects how heavy you were between 25 

and 34 years old.”  (1 = underweight, to 7 = very or morbidly obese). Based on 

(Brunner & Brownell, 1997) 

 

Weight cycling history (5) “How many times as an adult (18+ years old) have you lost an amount of weight 

that you considered significant to you? (include current weight loss if 

applicable)” (1 = 0, to 5 = 21+).  Based on two publications (Brunner & 

Brownell, 1997; Dohm et al., 2001) 

 

Parity-related weight problems (1) “Did you experience weight problems prior to your first pregnancy?” 
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Table of Measures Used in the Pilot Study (continued overleaf)  

Measure and Subscales (Number of Items) Sample item, Scale and Reference 

Behavioural Factors (281 items) 

Nutritional intake  

Food Frequency Questionnaire (FFQ) (144) 

Dairy Foods 

Bread and Cereal Foods 

Meat, Fish, Eggs 

Vegetables; fresh, frozen or tinned 

Other Vegetables 

Fruits 

Other fruits 

Dried fruits 

Baked Goods and Snacks 

Sugar, Spreads and Dressings 

Non-milk Beverages 

Milk type 

Bread type 

Spread type 

Oil type 

 

“Excluding the above dishes, please indicate how often you eat the following 

vegetables: Potato cooked with fat (e.g., chips, gems, wedges, sauté, roast)” (0 = 

never, to 8 = 4+ times per day) (Wood & Daly, 2007) 
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Table of Measures Used in the Pilot Study (continued overleaf) 

Measure and Subscales (Number of Items) Sample item, Scale and Reference 

General eating behaviours  

Weekly frequency of main meals (3) “On average, how many days per week do you: eat breakfast?” (0 to 7)  

 

Frequency of potentially problematic eating habits (15) “Please indicate how often over the last two weeks you have: Eaten a meal 

prepared by a friend, partner or family member” (1 = no meals any day, to 7 = 

All meals every day) 

 

Eating preferences 6) “Out of the following three options, please choose the one that describes your 

preferences best” (1 = I definitely have a ‘sweet tooth’, to 3 = I have no real 

preference for sweet food or savoury food) 

 

Diet consistency over time (2) “Do you usually maintain the same diet regimen (i.e., have a similar nutritional 

intake, whether you’re “on a diet” or not) on: Weekends compared to 

weekdays?” (1 = yes, to 3 = uncertain) 

  

Physical activity and sedentary behaviour  

Physical Activity Index (PAI) (6) 

Easy 

Moderate 

Vigorous 

“How many times (1 = 0, to 16 = 15+) and for how long (1 = 0 minutes, to 25 = 

180 minutes) in the last two weeks have you: Engaged in vigorous exercise” (Ball 

et al., 2003) 

 

 

Paffenbarger Physical Activity Questionnaire (3) “How many stairs would you have climbed up on an average day during the past 

year?” (Paffenbarger Jr et al., 1993) 

 

Exercise consistency across time (2) “Do you usually maintain the same exercise regimen (regardless of whether you 

are currently trying to change your weight or not) on: Holidays and special 

occasions compared to the rest of the year?” (1 = yes, to 3 = uncertain) 

 

Whether exercise performed socially or alone (1) 
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Table of Measures Used in the Pilot Study (continued overleaf)  

Measure and Subscales (Number of Items) Sample item, Scale and Reference 

Sedentary activity levels (2) “How many hours in total do you typically spend doing things that require little 

physical activity, like sitting down while visiting friends, driving, reading, 

watching television, using the internet, laying in bed awake or reading, at a desk?” 

 

Weight loss behaviours  

Current weight loss attempts (36) “Are you trying to lose weight by following the advice of a self-help book, 

dieting book, or weight loss book?” 

 

Past weight loss attempts (44) “How many times over your entire adult life would you estimate that you have 

attempted to lose weight?” (1 = 0, to 5 = 21+) 

 

  

Other health behaviours  

Substance use (3) “How many times have you: Smoked cigarettes in the past 12 months?” (1 = not 

at all, to 8 = several times a day) 

 

Alcohol Use Disorders Identification Test (AUDIT) (10) 

Alcohol consumption 

Alcohol dependence 

Alcohol problems 

“Have you or someone else been injured because of your drinking?” (0=no, to 2 -

= yes, during the last year) (Babor, Higgins-Biddle, Saunders, & Monteiro, 2001) 

 

 

 

Frequency of weight and shape monitoring (4) “Please indicate how often over the last four weeks you have monitored yourself 

in the following ways: Measured yourself (e.g., waistline, bust size)” (1 = less 

than monthly, to 7 = more than daily). Based on (Byrne et al., 2004) 
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Table of Measures Used in the Pilot Study (continued overleaf)  

Measure and Subscales (Number of Items) Sample item, Scale and Reference 

Psychological Factors (853 items)  

Affect  

Depression Anxiety and Stress Scale (DASS21) (21) 

Depression 

Anxiety 

Stress 

“Please read each statement and indicate how much the statement applied to you 

over the past week.  There are no right or wrong answers.  Do not spend too 

much time on any statement: I felt that I had nothing to look forward to” (1 = not 

at all, to 3 = very much, or most of the time) (Henry & Crawford, 2005) 

 

Toronto Alexithymia Scale (TAS-20) (20) 

Difficulty Describing Feelings 

Difficulty Identifying Feelings 

Externally-Oriented Thinking 

“People tell me to describe my feelings more” (1 = Strongly Disagree, to 5 = 

Strongly Agree) (Bagby et al., 1994) 

 

 

 

Stressful life situations (4) “Please rate how stressful this event was for you on the scale provided” (1 = 

uncomfortable, to 7 = very highly stressful) 

 

International Positive and Negative Affect Schedule, Short Form 

(I-PANAS-SF) (10) 

Positive Affect 

Negative Affect 

“Thinking about yourself and how you normally feel, to what extent do you 

generally feel: Hostile” (1 = never, to 5 = always) (Thompson, 2007) 

 

 

 

Outcome Questionnaire (OQ45.2) (45) 

Symptom Distress 

Interpersonal Relationships 

Social Role 

“Looking back over the last week, including today, please read each item 

carefully and select the category which best describes your situation over that 

time: I blame myself for things.” (1 = never, to 5 = almost always) (Lambert et 

al., 2004) 
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Table of Measures Used in the Pilot Study (continued overleaf)  

Measure and Subscales (Number of Items) Sample item, Scale and Reference 

Affect regulation  

Difficulties in Emotion Regulation Scale (DERS) (36) 

Nonacceptance 

Goals 

Impulse 

Awareness 

Strategies 

Clarity 

8.5.1  Please indicate how often the following statements apply to you:” (1 = 

When I’m upset, I become embarrassed for feeling that way [0-10%], to 5 = 

Almost always [91-100%]) (Gratz & Roemer, 2004) 

 

 

Five Facet Mindfulness Questionnaire (FFMQ) (39) 

Observe 

Describe 

Act with awareness 

Nonjudge 

Nonreact 

“Please indicate how often the following statements apply to you: I don’t pay 

attention to what I’m doing because I’m daydreaming, worrying, or otherwise 

distracted” (1 = never or very rarely, to 5 = very often or all of the time).  (Baer et 

al., 2006) 

 

 

 

  

Self-compassion and acceptance  

Action Control Scale (ACS-90) (23) 

Preoccupation vs. Disengagement 

Hesitation vs. Initiative 

Volatility vs. Persistence 

“For each of the statements below, please choose which of the two provided 

options best describes you. When I read an article in the newspaper that interests 

me”. (1 = I usually remain so interested in the article that I read the entire article, 

to 2 = I still often skip to another article before I’ve finished the first one). (Kuhl, 

1994) 
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Acceptance and Action Scale (AAC-19) (19) “If I could magically remove all the painful experiences I’ve had in my life, I 

would do so.” (1 = never true, to 7 = always true). (Eifert & Forsyth, 2005) 

  

 

Table of Measures Used in the Pilot Study (continued overleaf) 

 

Measure and Subscales (Number of Items) Sample item, Scale and Reference 

Self-Compassion Scale (26) 

Self-Kindness 

Self-Judgment 

Common Humanity 

Isolation 

Mindfulness 

Over-identification 

 

“When I’m down and out, I remind myself that there are lots of other people in 

the world feeling like I am” (1 = almost never, to 5 = almost always) (Neff, 2003) 

Eating disorder psychopathology and body image  

Dutch Eating Behaviour Questionnaire (DEBQ) (33) 

Emotional eating in response to diffuse feelings 

Emotional eating in response to clearly labelled feelings 

Restrained eating 

External eating 

“Do you have a desire to eat when you have nothing to do?” (1 = never, to 5 = 

very often) (van Strien, Frijters, Bergers, & Defares, 1986) 

  

Eating Disorder Examination Questionnaire (EDE-Q) (28) 

Restraint 

Eating Concern 

Shape Concern 

Weight Concern 

“On how many of the past 28 days (four weeks): Have you had a definite desire 

to have an empty stomach with the aim of influencing your shape or weight?” (1 

= no days, to 7 = every day) (Fairburn & Beglin, 1994) 
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Pictorial Body Image Assessment (PBIA) (5) 

Current appearance 

Dream appearance  

Happy appearance  

Acceptable appearance  

Disappointed appearance 

“Please have a look at the pictures below.  The image shows the same person at 

increasingly heavier/larger sizes and shapes, from left to right.  Also notice that a 

horizontal line with letters along it appears between the two rows of images.  

Please select the letter (A – M) that best matches your: Dream appearance: The 

appearance you would choose if you could look however you wanted.” (1= A, 

thinnest, to 13 = M, largest) (Song et al., 2006) 

 

  

Table of Measures Used in the Pilot Study (continued overleaf)  

Measure and Subscales (Number of Items) Sample item, Scale and Reference 

Eating Behaviour Inventory (EBI) (26) “Please use the provided scale to indicate how often you use the following 

strategies to manage your weight: I consciously try to slow down my eating 

rate.” (1 = never or hardly ever, to 5 = always or almost always) (O’Neil & 

Rieder, 2005) 

 

Dichotomous Thinking in Eating Disorders Scale (DTEDS-11) (11) 

Eating 

General 

“I view my attempts to diet as either successes or failures” (1 = not at all true of 

me, to 4 = very true of me) (Byrne, Allen, Dove, Watt, & Nathan, 2008) 

  

 

Self-esteem 

 

Rosenberg Self-Esteem Scale (SES) (10) “I feel I do not have much to be proud of.” (1 = strongly disagree, to 4 = strongly 

agree). (Rosenberg, 1965) 

  

 

Quality of life  

Obesity Related Wellbeing Questionnaire (ORWELL 97) (36) 

Psychological aspects 

Physical discomfort  

Do others ever tease you about your weight?” (1 = not at all, to 4 = much) 

(Mannucci et al., 1999) 
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Personality 

The BIS/BAS Scales (24) 

BAS Drive 

BAS Fun Seeking 

BAS Reward Responsiveness 

BIS 

“Even if something bad is about to happen to me, I rarely experience fear or 

nervousness.” (1 = very true of me, to 4 = very false of me). (Carver & White, 

1994) 

 

 

 

 

Table of Measures Used in the Pilot Study (continued overleaf)  

Measure and Subscales (Number of Items) Sample item, Scale and Reference 

Barratt Impulsivity Scale – 11 (BIS-11) (30) 

Attention 

Motor 

Self-control 

Cognitive complexity 

Perseverance 

Cognitive instability 

Attentional impulsiveness 

Motor impulsiveness 

Nonplanning impulsiveness 

“I plan trips well ahead of time.” (1 = rarely/never, to 4 = always/almost always). 

(Patton, Stanford, & Barratt, 1995) 

  

 

Attachment 

 

Experiences in Close Relationships – Revised (ECR-R) (36) 

Anxious attachment style 

Avoidant attachment style 

I often worry that my partner doesn’t really love me (1 = strongly disagree, to 7 = 

strongly agree) (Fraley, Waller, & Brennan, 2000) 
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Table of Measures Used in the Pilot Study (continued overleaf)  

Measure and Subscales (Number of Items) Sample item, Scale and Reference 

Coping  

Brief COPE (28) 

Self-distraction 

Active Coping 

Denial 

Substance use 

Use of emotional support 

Use of instrumental support 

Behavioural disengagement 

Venting 

Positive reframing 

Planning 

Humour 

Acceptance  

Religion 

Self-blame 

“I’ve been turning to work or other activities to take my mind off things” (1= not 

a lot, to 4 = a lot)  (Carver et al., 1989) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Responses to Weight Loss Relapse (8) 

Direct coping 

Help-seeking 

Skipping meals and fasting 

“Please rate how likely you are to react to weight gain in each of the following 

ways: Ask a friend, partner or family member for help.” (1 = not at all likely, to 5 

= extremely likely) (Dohm et al., 2001) 
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Table of Measures Used in the Pilot Study (continued overleaf)  

Measure and Subscales (Number of Items) Sample item, Scale and Reference 

Locus of control, self-efficacy and motivation  

Self Regulation Questionnaire (SRQ) (18) 

Controlled Motivation 

Autonomous Motivation 

“I would agree to follow health guidelines relating to weight loss because: I want 

others to see that I am really trying to lose weight” (1 = not at all true, to 7 = very 

true) (Bachman, 2005) 

 

Motivations for Weight Loss (16) 

Health 

Attractiveness 

Confidence 

Symptom relief 

External pressure 

“Please indicate how much the following reflect your own motivations for weight 

loss: To be fitter” (1 = strongly disagree, to 5 = strongly agree) (Ogden, 2000) 

 

 

 

 

 

Weight Efficacy Life-Style Questionnaire (WEL) (20) 

Negative Emotions  

Availability 

Social Pressure 

Physical Discomfort 

Positive Activities 

“I can resist eating when: I have experienced failure” (1 = totally disagree, to 5 = 

totally agree). (Clark et al., 1991) 

 

 

 

 

 

Exercise-related self-efficacy (4) “Please indicate how confident you would be about overcoming the following 

obstacles in order to exercise. Use percentages, where 0% means not at all 

confident, and 100% means completely confident: Muscle soreness” (Bray, 

Gyurcsik, Culos-Reed, & Martin, 2001) 

Dieting Beliefs Scale (DBS) (16) “There is so much fattening food around that losing weight is almost impossible.” 

(1 = not at all descriptive of my beliefs, to 6 = very descriptive of my beliefs).  

(Stotland & Zuroff, 1990) 
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Table of Measures Used in the Pilot Study (continued overleaf)  

Measure and Subscales (Number of Items) Sample item, Scale and Reference 

Processes and Constraints to Health Behaviour Change (19) 

Taking a hard look at myself 

Seeing myself in a new light 

Walking the walk, talking the talk 

 

“When I lose weight, the other changes I notice in myself are not that important 

to me.” (1= strongly agree, to 6 = strongly disagree).  (Kearney & O’Sullivan, 

2003) 

Beliefs about the causes of obesity  (16) 

Biological 

Psychological 

Behavioural 

Social 

Structural  

 

“Using the scale below, please indicate how strongly you agree that each of these 

are causes of obesity: Fast food culture”.  (1 = strongly disagree, to 5 = strongly 

agree). (Ogden & Flanagan, 2008) 

Doggedness (4) 

Perceived patience 

Determination 

Commitment  

Independence 

 

“Please use the provided scale to tell us how well these statements reflect you 

generally” (1 = not at all true of me, to 5 = completely true of me) 
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Table of Measures Used in the Pilot Study (continued overleaf)  

Measure and Subscales (Number of Items) Sample item, Scale and Reference 

Schemas  

Young Schema Questionnaire – Short Version (YSQ-S) (75) 

Emotional deprivation 

Abandonment 

Mistrust/Abuse 

Social isolation 

Defectiveness/Shame 

Failure to Achieve 

Dependence/Incompetence 

Vulnerability to Harm 

Enmeshment 

Subjugation 

Self-sacrifice 

Emotional Inhibition 

Unrelenting Standards 

Entitlement 

Insufficient Self-Control 

8.5.2  “Listed below are statements that a person might use to describe himself or 

herself. Please read each statement and decide how well it describes you. When 

there you are not sure, base your answer on what you emotionally feel, not on 

what you think to be true.  Choose the highest rating that describes you: I’m 

unworthy of the love, attention, and respect of others” (1 = completely untrue of 

me, to 6 = describes me perfectly) (Young, 1998) 

  

Cognition  

Goals and Relative Weights Questionnaire – II (8) 

Dream weight 

Happy weight 

Acceptable weight 

Disappointed weight 

 

“What would be your happy weight? (Your happy weight is not as ideal as your 

dream weight. It is a weight, however, that you would be happy to achieve).  

How satisfied would you be with this happy weight? (1 = very dissatisfied, to 5 = 

very satisfied)” (Foster et al., 1997)  
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Table of Measures Used in the Pilot Study (continued overleaf) 

Measure and Subscales (Number of Items) Sample item, Scale and Reference 

Satisfaction with weight loss to date (1) “How satisfied are you with your weight loss to date??” (1 = very dissatisfied, to 

6 = very satisfied).  Based on (Wadden et al., 2003) 

 

Cost-benefit analysis of effort/reward of weight loss efforts (1) “Based on your own experiences of weight loss to date, how strongly do you 

agree with the statement: “The benefits of losing and/or trying to lose weight are 

worth the effort, compromises and other costs”?” (1 = strongly disagree, to 7 = 

strongly agree) 

 

Level of exercise enjoyment (1)  

 

Explanatory Style (48) 

Permanence, Good 

Permanence, Bad 

Pervasiveness, Good 

Pervasiveness, Bad 

Personalisation, Good 

Personalisation, Bad 

Overall Optimism 

Hope 

“Take as much time as you need to answer each of the below questions. There 

are no right or wrong answers. Read the description of each situation and vividly 

imagine it happening to you. You have probably not experienced some of the 

situations, but that doesn’t matter. Perhaps neither response will seem to fit; go 

ahead anyway and choose one option, choosing the cause likelier to apply to you.   

You may not like the way some of the responses sound, but don’t choose what 

you think the answers should say or what would sound right to other people; 

choose the response you’d be likelier to have:  You were extremely healthy all 

year” (1 = Few people around me were sick, so I wasn’t exposed, 2 = I made sure 

I ate well and got enough rest.) (Seligman, 1991) 

 

  

Knowledge and awareness about nutrition and exercise  

Perceived BMI category (1) “Which of the below options would you say best describes your current weight?” 

(1 = underweight, to 7 = very or morbidly obese) 
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Table of Measures Used in the Pilot Study (continued overleaf)  

Measure and Subscales (Number of Items) Sample item, Scale and Reference 

General Nutritional Knowledge Questionnaire (GNKQ) (44) 

Current dietary recommendations 

Sources of nutrients 

Everyday food choices 

Diet-disease relationships 

“Do you think these are high or low in salt?: Frozen vegetables” (1 = high, to 3 = 

low) (Parmenter & Wardle, 1999) 

 

 

 

 

Self-rated knowledge for how to achieve a healthy weight (2) “I have a good understanding of how to ‘eat right’ in order to become/stay a 

healthy weight” (1= strongly agree, to 6 = strongly disagree) 

 

Self-reported match between food intake and current weight (1) “Thinking about the amount and type of food I typically eat these days, my 

current weight should probably be”: (1 = much heavier than it actually is, to 4 = 

much lighter than it actually is) 

 

Self-reported match between activity level and current weight (1) “Thinking about the amount and type of exercise/physical activity I typically do 

these days, my current weight should probably be”: (1 = much heavier than it 

actually is, to 4 = much lighter than it actually is) 

 

Exercise knowledge questions (9) “What is the minimum number of times per week a person needs to exercise if 

they are: OVERWEIGHT and looking to LOSE weight?” (1 = less than weekly, 

to 9 = more than daily) 

  

Spirituality  

Spirituality Assessment Scale (28) 

Meaning and Purpose in Life 

Innerness/Inner Resources 

Unifying Interconnectedness 

Transcendence 

 

“There is fulfilment in my life.” (1 = strongly agree, to 6 = strongly disagree). 

(Howden, 1993) 
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Appendix C 

Pilot Study Information Sheet Displayed on Survey Homepage 

 

Who is conducting this Research? 
Principal Researchers: 

Associate Professor Analise O’Donovan                Dr Stefano Occhipinti 

School of Psychology                                              School of Psychology 

(07) 3735 3373                                                        (07) 3735 3372                         

A.O’Donovan@griffith.edu.au                                S.Occhipinti@griffith.edu.au 

  

Student Researcher: 

Mr Jacques Rizk 

School of Psychology 

(07) 3735 3313 

J.Rizk@griffith.edu.au 

  

Why is the research being conducted? 
This research is part of the Student Researcher’s fulfilment of a Clinical PhD in 

Psychology. The study is designed to find out more about the important ways in which 

underweight, healthy weight and overweight people differ, and why some people find it 

easier than others to lose excess weight and maintain their weight losses. It is hoped that a 

greater understanding of these differences between individuals of different sizes will help us 

develop more effective ways of treating weight problems in the future. 

  

What will you be asked to do? 
Participation in this research will involve you answering a series of questions about a range 

of areas in your life, such as your weight history, how stressed or upset you have been lately, 

what you do when you’re worried, your medical history, the foods you like to eat, and what 

kind of work you do. We will also ask you to tell us your current height and weight. Because 

we are trying to find out which questions are the most important to ask, we have included a 

lot of questions and anticipate that answering all of them will take you between two and three 

hours to complete, including breaks. 

  

Which participants are most needed for the study? 
To be included in this study, you must be at least 18 years of age, and have access to the 

internet so you can complete the survey online. It does not matter what shape or size you are, 

as we are interested in learning from as many people as possible. 

  

What are the expected benefits of the research? 
The data you provide by answering the comprehensive set of questionnaires included is likely 

to increase our understanding of what causes weight problems, what people in the healthy 

weight range might be doing differently, and how people manage their weight successfully. 

Considering the great differences in people’s coping styles, eating patterns, medical histories, 

living circumstances and emotional experiences, it is important for us as researchers and 

health professionals to determine which factors have the most impact on weight and health. 

One indirect benefit of your participation may be that you find answering these questions 

mailto:A.O’Donovan@griffith.edu.au
mailto:S.Occhipinti@griffith.edu.au
mailto:J.Rizk@griffith.edu.au


346 

 

beneficial in thinking about your health habits differently, or clarifying what to keep doing in 

order to stay healthy.  

  

You will be asked at the end of the survey whether you would like us to share our findings 

with you at the end of the study. This means that you will be at the cutting edge of latest 

research findings, and will have the inside scoop on the health habits, coping styles and 

lifestyle choices linked to goal attainment, successful weight management, and psychological 

and physical wellbeing. 

  

At the end of the survey you will also be asked if you would like to go into a draw to win one 

of 28 prizes: A $200 Westfield Shopping Centre voucher, one of two Event Cinemas double 

Gold Class ticket passes (valued at $75 each), or one of 25 iTunes gift cards each valued at 

$10. Your entry in the prize draw will be kept separate from your survey answers, so the 

researchers will not be able to link answers to individuals. All details for how you can enter 

this draw will be provided at the end of the survey. 

  

Risks to you  
Your participation in this research is not expected to place you at any risk of harm. In the 

event that you wish to talk to a mental or physical health professional as a result of the 

questions you have answered, a list of referrals to national numbers has been provided at the 

end of this letter. 

  

Confidentiality 
The researchers respect your right to confidentiality. Your survey answers will be 

anonymous, because we are not asking you for identifying information about yourself, your 

computer’s I.P address will not be stored, and individual data sets will not be looked at (so 

the researchers will not be able to guess identities of respondents).  Your survey responses 

will be stored separately from your contact details (if you volunteer them) on secure Griffith 

University premises.  Only the researchers will have access to the information you provide, 

and all information stored electronically will be password-protected and kept on a secure 

network. You will only be contacted in the event that you request to be contacted at the end 

of the survey. Reports and publications that arise from this research will never identify you 

individually. 

  

Privacy Statement 
The conduct of this research involves the collection, access and use of your identified 

personal information (for purposes of entering into the prize draw only). The information 

collected is confidential and will not be disclosed to third parties without your consent, 

except to meet government, legal or other regulatory authority requirements. However, your 

anonymity will at all times be safeguarded. For further information consult the University’s 

Privacy Plan at www.gu.edu.au/us/aa/vc/pp or telephone (07) 3735 5585. 

Consent and Participation 
Clicking on the “Next >>” button on the bottom of the following page indicates your consent 

to participate in this research. As stated on the next page, participation in the research is 

voluntary and you are free to withdraw from the study at any time, for any reason, without 

explanation. You are under no obligation to take part in this research. 

  

  

http://www.gu.edu.au/us/aa/vc/pp
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Questions / further information 
If you have any further questions regarding your participation in this study, you are 

encouraged to contact the student researcher, Jacques Rizk, on the contact details provided at 

the beginning of this form.  

 

The ethical conduct of this research 
Griffith University conducts research in accordance with the National Statement on Ethical 

Conduct in Human Research. If you have any concerns or complaints about the ethical 

conduct of this research project you should contact the Manager, Research Ethics on 3735 

5585 or research-ethics@griffith.edu.au. 

Thanking you in advance for considering your participation in this research. 

  

 

  

mailto:research-ethics@griffith.edu.au
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Referral Sheet 

 National Counselling Services 

   

Name Lifeline Australia 

Contact details Ph: 13 11 14 

  W: http://www.lifeline.org.au 

Opening hours 24 hour telephone counselling 

Details Offers 24 hour telephone counselling for any person living in Australia 

  

Name Beyondblue 

Contact details Ph: 1300 224 636 

  W: http://www.beyondblue.org.au 

Opening hours 24 hour website 

Details An organization devoted to increasing community awareness and understanding 

of depression. Offers information only; not a health service or crisis service. 

   

Name Australian Psychological Society (APS) 

Contact details Ph: 18 00333497 

  W: http://www.psychology.org.au 

Opening hours Mon-Fri 8:45am-5:15pm AEST 

Details The ‘APS Find a Psychologist Service’ gives access to psychologists in private 

practice Australia-wide who provide services at a fee. To find a psychologist, call 

the APS or visit the website: www.findapsychologist.org.au 

   

Name Kids Helpline (if under 25 years old) 

Contact details Ph: 1800 55 1800 

  W: http://www.kidshelp.com.au 

Opening hours 24 hours 

Details For any youth counselling issue. Australia-wide. Upper age limit of 25 y.o. 

  

  

Counselling Services for Aboriginal and Torres Strait Islander Communities 
   

Name National Aboriginal Community Controlled Health Organisation (NACCHO) 

Contact details Ph: (02) 6248 0644 

  W: http://www.naccho.org.au 

Opening hours 24 hour website 

Details Click on the links on the left panel to access services in each state 

  

  

General Health Enquiries 
   

Name National Health Call Centre Network 

Contact details Ph: (02) 6289 8488 

  W: http://www.healthinsite.gov.au 

Opening hours 24 hour website 

Details Information for any health issue for anyone of any age, Australia-wide 

  

*Please also contact your G.P for help with any counselling or health concerns* 

http://www.lifeline.org.au/
http://www.beyondblue.org.au/
http://www.psychology.org.au/
http://www.findapsychologist/
http://www.kidshelp.com.au/
http://www.naccho.org.au/
http://www.healthinsite.gov.au/
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Appendix D 

Pilot Study Consent Information  

By clicking the “Next >> “ button at the bottom of this page, I confirm that I have read and 

understood the information on the previous page, and in particular have noted that: 

 I understand that my involvement in this research will include the completion of the 

included set of measures, which is estimated to take approximately two to three hours  
 I have had any questions answered to my satisfaction;  

 I understand the risks involved, outlined in the “Risks to you” section;  

 The direct benefits to me from my participation in this research have been explained;  

 I understand that my participation in this research is voluntary;  

 I understand that if I have any additional questions I can contact the research team;  

 I understand that I am free to withdraw at any time, without comment or penalty;  

 I understand that I can contact the Manager, Research Ethics, at Griffith University 

Human Research Ethics Committee on 3735 5585 (or 

mailto:research.ethics@griffith.edu.au) if I have any concerns about the ethical conduct 

of the project; and  

 I agree to participate in the project.  

 

 

 

mailto:research.ethics@griffith.edu.au
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Appendix E 

Correlations of Medical and Psychiatric History Variables (continued overleaf) 

Variable (n = 105) 

 

 

 

Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Alcohol or drug use problems or associated illnesses 

Gambling problems 

Anxiety 

Bipolar Disorder (manic depression) 

Depression 

Hospitalisation for psychiatric reasons 

Schizophrenia or other psychotic illness 

Spent time in prison/jail 

Suicide attempt 

Suicide (completed) 

Anorexia nervosa 

Binge eating 

Bulimia nervosa 

Attention Deficit/Hyperactivity Disorder 

Cancer 

Leukaemia 

Obese or heavily overweight 

Type 1 Diabetes 

Type 2 Diabetes 

Fainting attacks, blackouts, epilepsy, seizures or fits 

Heart attack 

Heart disease 

Stroke 

Hyperlipidaemia (excessive fat in blood) 

Hypertension (high blood pressure) 

Gall bladder problems 

Thyroid problems 

Other gland problems 

Arthritis/Rheumatism 

Recurrent backache 

Hay fever, allergies to drugs, animals etc. 

Birth defects 

Bleeding problems and any blood disorder 

Kidney or bladder problems or disease 

Liver disorder 

Nerve diseases (e.g., Parkinson’s, M.S) 

 

-0.05 

-0.13 

0.03 

-0.03 

-0.05 

0.05 

-0.03 

-0.10 

-0.03 

0.02 

-0.16 

0.09 

-0.06 

0.07 

0.08 

-0.01 

0.42*** 

-0.03 

0.07 

-0.06 

0.01 

-0.01 

-0.12 

0.05 

0.07 

0.12 

0.06 

-0.07 

0.02 

0.05 

-0.04 

-0.10 

0.01 

0.22* 

-0.12 

0.02 

 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

Y 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

Y 

N 

N 

 
Note.  Boldface font denotes items included in the main study.  a * Significant at 0.05, **Significant at 0.01, 

***Significant at 0.001.  b Y = yes, included unchanged in the Main Study, N = no, not included in the Main 

Study, A = included in the Main Study, but in an altered form. 
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Correlations of Medical and Psychiatric History Variables (continued) 

Variable (n = 105) 

 

 

 

Correlation 

with BMI?a 

Included 

in Main 

Study?b 

Paralysis or other neurological disorder 

Recurrent headaches, migraine 

Eczema, dermatitis, other skin conditions 

Digestive or bowel disorder 

Varicose veins causing trouble 

Hernia 

Gynaecological problems 

Visual defects/eye conditions  

Hearing defects/ear conditions 

Defect of speech or other communication problem 

Vertigo, giddiness or tinnitus 

Any recurrent infections 

Impairments of immunity to infection 

Any other major medical condition not mentioned above 

-0.02 

0.06 

-0.08 

-0.03 

-0.13 

-0.04 

0.01 

0.04 

0.02 

-0.08 

-0.11 

0.07 

-0.24* 

0.04 

 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

Y 

N 

 
Note.  Boldface font denotes items included in the main study.  a * Significant at 0.05, **Significant at 0.01, 

***Significant at 0.001.  b Y = yes, included unchanged in the Main Study, N = no, not included in the Main 

Study, A = included in the Main Study, but in an altered form. 
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Appendix F 

Pilot Study Summary 

 

  

Shortlisted Pilot Study measures 

(Appendix B, Table 5.36) 

Measures considered but rejected 

from inclusion in Pilot Study 

(Appendix A,  

includes exclusion criteria used) 

Research Question and 

Hypotheses formulated 

(4.3 Current Research) 

Pilot Study testing (Chapter 5) 

- 154 website hits,  

119 commenced survey, 

49 completed survey 

- BMI corrected,  

variables checked for outliers, 

missing data not imputed 

- Statistical analysis involved 

correlation matrices only 

 

Shortlisted Main Study measures 

(Appendix G) 

Rejected Main Study measures 

(Tables 5.1 – 5.35, Appendix E) 
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Appendix G 

Main Study Questionnaire 

NB: The questionnaire in this Appendix has been removed from the digital copy due to the 

majority of measures being copyrighted. 



426 

 

Appendix H 

Participant Characteristics of the Main Study’s Original Sample (n = 1,005) 

BMI category.  Once corrected for self-reporting bias (see sections 2.2.2.2 Self-

reported BMI vs. objectively measured BMI and 6.2 Body Mass Index Correction), the mean 

BMI of the sample of 960 respondents was 26.5 (SD = 7.43).  This placed the average 

respondent at the lower end of the overweight BMI range, which was between 25 and 30.  A 

small minority (4.9%) of the sample were underweight (UW), 45.6% were in the healthy 

weight range (HW), 22.6% were overweight (OW), and the remaining 26.9% were classified 

as obese (OB).  Note that the characteristics of the sample reported in text in the following 

sections refer to the attributes of the combined sample (i.e., collapsing across different BMI 

groups), whereas the Tables list the same variables broken down by BMI group. 

Demographic information.  The questionnaire asked respondents to report on a 

number of demographic characteristics.  The mean age of the sample was 32 years 10 months 

(SD = 13y 10m).  Females accounted for the majority (80.1%) of the 1,005 participants who 

indicated their sex, which is consistent with self-selecting participation in research relating to 

weight problems (Ciblis et al., 2011), however the sample still comprised of 200 males 

(19.9%).  Nine of the women who participated in the survey were pregnant at the time (M = 

24.5 weeks, SD = 8.6 weeks).  The study was conducted exclusively in Australia, with adults 

in all states and territories participating.  Of the 990 (98.6%) who provided their postcode, 

90.5% (897 participants) were unsurprisingly from the same state as the researcher, 

Queensland.  Forty-nine respondents (4.9%) were from Victoria, 24 (2.4%) were from New 

South Wales, and the final 20 adults logged on from the remaining states; six each from 

Australian Capital Territory and South Australia, three each from the Northern Territories 

and Tasmania, and two from Western Australia.  Ethnicity was also reported on.  Indigenous 
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Australians made up 3.7% of the sample, Caucasians accounted for 76.1%, 91 individuals 

(9.1%) identified as Asian, Middle-Eastern and Indian, 4.5% stated they were European, and 

the remaining 6.7% of the sample were represented by other ethnicities.  The majority of 

respondents (820; 81.7%) were born in Australia, with those born overseas reportedly living 

in this country an average of 15 years 8 months (SD = 13y 4m). 

Table H.1 shows the most salient of these demographic statistics for each of the BMI 

categories separately.  When observing the following group differences, note the size of the 

UW group relative to the others, and that the OW and OB groups combined account for half 

(49.5%) of the total sample. 

Table H.1 

Salient Demographic Information, Broken Down by BMI Category 

 BMI Category  

 

Demographic Variable 

UW 

(n = 47) 

HW 

(n = 438) 

OW 

(n = 217) 

OB 

(n = 258) 

Mean BMI a 17.6 (0.66) 22.0 (1.63) 27.2 (1.46) 37.3 (6.46) 

Female 89.4%  80.1% 74.7% 83.3% 

Mean age a 23.0y (5.1) 27.5y (10.3) 34.5y (11.5) 41.2y (14.2) 

Caucasian ethnicity 59.6% 75.8% 76.5% 80.6% 

Note.  a The standard deviation is reported following the mean, italicised and in parentheses. 

Social and environmental factors.  Information was also gathered regarding 

individuals’ interpersonal interactions and general social environment.  As can be seen in H.2 

in Appendix H, little over half the sample (53.3%) were married or in an intimate relationship 

at the time of the study, and had been with their current partner for an average of 10 years 

(SD = 11y 11m).  The frequency distribution of relationship length was clearly skewed; the 
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top quartile of the distribution was populated by adults who reported relationships spanning 

15 to 58 years.  Roughly 83% (514) of the 620 respondents in a relationship reported their 

partner’s weight and height, allowing the calculation of partner’s BMI (left uncorrected).  

Respondents in a current relationship reported an average partner BMI of 26.6 (the low end 

of overweight, SD = 6.10).    

Table H.2 

Salient Social Information, Broken Down by BMI Category 

 BMI Category  

 

Socio-demographic Variable 

UW 

(n = 47) 

HW 

(n = 438) 

OW 

(n = 217) 

OB 

(n = 258) 

Interpersonal Relationships 

Currently in a relationship 44.7% 58.7% 68.2% 64.3% 

Mean relationship length a 3.5y (3.1) 5.1y (7.6) 10.4y (11.3) 17.34 (13.5) 

 

Social Environment 

Mean partner BMI a 22.5 (2.78) 24.5 (3.97) 26.16 (4.59) 30.92 (7.84) 

 

Socioeconomic Status 

Median household income < $28,500 < $53,000 < $84,000 < $84,000 

Completed year 12 or TAFE 63.8% 56.6% 57.6% 54.3% 

Unemployment level 40.4% 25.8% 24.0% 18.6% 

Mean weekly hours of work a 25.9 (16.3) 25.2 (14.0) 26.8 (13.5) 34.3 (15.0) 

Most common employment 34.3% sales 

or retail 

22.6% sales  

or retail 

22.2% 

professional 

36.5% 

professional 

Note.  a The standard deviation is reported following the mean, italicised and in parentheses.   
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Socioeconomic information was also collected by the survey.  With regards to 

household income, just over one-third of participants (343) reported an annual income under 

$28,500, and 17.4% (173 people) placed their annual household income between $28,500 and 

$53,000.  Almost one-quarter (221) said that they lived in houses with a combined income of 

$53,000 to $84,000 and the remaining 255 adults (25.7%) reported an annual household 

income above this amount.  Respondents indicated their highest level of education as well.  

Over 37% reported completing at least year 12 or equivalent, a further 19.3% had acquired 

their qualifications from TAFE or a college, and the remaining 43.3% had completed at least 

an undergraduate degree at a University.  Given that 256 participants were students 

completing the survey to earn credit in a University course, these statistics skewed towards an 

unusually high level of education are not surprising.  Similarly, almost one quarter (232) of 

participants reported that they were not currently employed at the time of the study.  The 

employed contingent of the sample worked an average of 28 hours 20 minutes per week (SD 

= 14hrs 45mins) and were employed as: professionals (24.7%); sales/retail assistants 

(18.7%); technicians, labourers or trades workers (3.1%); in administrative or clerical roles 

(15.6%); as managers (6.5%); as academics or researchers (10.7%); or in other fields 

(20.7%). 

Biological factors.   

Physical health.  Personal health history was also considered.  About 8% of 

respondents stated that they were born prematurely, 15.5% were born underweight, and 

27.5% experienced hospitalisable childhood illnesses.  Participants rated their current health 

and compared it to their health status one year ago.  Of those who rated their physical health, 

322 respondents (41.3%) said their current general physical health as good or excellent (as 

opposed to fair, poor, or very poor).  Roughly one-third (33.9%) said that their health had 

improved in the past year, 42.8% reported no change, and the remaining quarter (23.3%) said 
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that their physical health had become worse, or much worse, in that time.  Table H.3 shows 

the general health history statistics for underweight, healthy weight, overweight and obese 

participants separately. 

 

Table H.3 

Salient Physical Health History, Broken Down by BMI Category 

 BMI Category  

 

Health History Variable 

UW 

(n = 47) 

HW 

(n = 438) 

OW 

(n = 217) 

OB 

(n = 258) 

Born prematurely 14.0% 8.3% 9.5% 5.4% 

Born underweight 7.0% 15.0% 16.2% 17.8% 

Experienced childhood illness 16.3% 24.7% 34.1% 29.2% 

Current health good/excellent 47.7% 51.1% 38.9% 24.1% 

Health better than one year 

ago 

28.6% 34.3% 35.8% 32.8% 

 

Family history.  The great majority (90.7%) of respondents nominated their biological 

mother as primary caregiver, and 5.6% reported their biological father was primary caregiver.  

Of the 940 (80.8%) individuals who answered family history questions, 71.9% reported being 

raised by both a primary and secondary caregiver.  Approximately half the sample reported 

that their primary caregiver (51.6%) and secondary caregiver (50.2%) were in the healthy 

weight range for the majority of their childhood and adolescence.  Over one-quarter recalled 

their primary caregiver (27.8%) was overweight, and close to one-third of secondary 

caregivers (32.1%) were overweight during the respondent’s childhood and adolescence.  
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Exactly 15% of respondents reportedly grew up with an obese primary caregiver, and exactly 

15% of respondents classed their secondary caregiver as obese.  Underweight caregivers were 

strikingly in the minority; only 5.6% of respondents estimated their primary caregiver to be 

underweight, and half this number again (2.7%) described their secondary primary caregiver 

as underweight.  Over half (57.2%) of respondents reported having at least one blood relative 

(grandparent, parent, uncle/aunt, sibling or child) who they would describe as obese; 28.7% 

reported at least one family member with kidney or bladder disease; and impairments of 

immunity to infection were reportedly suffered by 11.9% of respondents’ close relatives.  

Table H.4 summarises these variables for each BMI category. 

Table H.4 

Salient Family History Information, Broken Down by BMI Category 

 BMI Category  

 

Family History Variable 

UW 

(n = 47) 

HW 

(n = 438) 

OW 

(n = 217) 

OB 

(n = 258) 

Reports that primary caregiver 

was overweight or obese 

28.7% 32.6% 48.3% 58.3% 

Secondary caregiver was 

overweight or obese 

40.0% 43.4% 39.9% 63.5% 

Family history of obesity 29.8% 52.2% 53.9% 71.9% 

Family history of kidney or 

bladder disease 

35.9% 29.3% 23.6% 30.5% 

Family history of impairment 

of immunity to infection 

20.5% 10.8% 11.5% 12.3% 
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Weight history.  Personal weight history was also assessed.  Respondents recalled 

their maximum weight as an adult, and using conservative estimates (i.e., correction formulae 

not applied to self-reported maximum adult weight, but using corrected height), peak adult 

BMI was calculated to be a mean of 28.9 (SD = 8.26).  This weight was first reached by 

participants at approximately 26 years and 8 months old (SD = 11y 6m).  Almost one-third 

(29.1%) of the 361partnered individuals who viewed their own weight as a problem stated 

that their weight problems began only after entering their current relationship.  A similar 

portion (35.5%) of the 165 mothers who self-reported weight problems said that their weight 

problems predated their first pregnancy.  Individuals’ weight history is reported in Table H.5, 

according to BMI group. 

Table H.5 

Salient Weight History, Broken Down by BMI Category 

 BMI Category  

 

Weight Variable 

UW 

(n = 47) 

HW 

(n = 438) 

OW 

(n = 217) 

OB 

(n = 258) 

Born prematurely 14.0% 8.3% 9.5% 5.4% 

Born underweight 7.0% 15.0% 16.2% 17.8% 

Maximum adult BMI a 18.8 (2.04) 23.7 (3.00) 29.5 (4.32) 39.6 (6.64) 

Age at maximum adult BMI a 20.0y (5.8) 21.9y (7.2) 28.6y (11.9) 35.0y (12.7) 

Weight problems predated 

current relationship 

75.0% 78.9% 61.0% 73.1% 

Weight problems predated 

first pregnancy 

- 53.3% 65.3% 65.7% 

Note.  a The standard deviation is reported following the mean, italicised and in parentheses.   
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Health behaviours.   

Weight loss behaviours.  The overwhelming majority of surveyed adults (90.3%) had 

intentionally tried at least once in their adult life to lose weight, and most of these individuals 

(56.8%) had attempted weight loss one to five times.  A substantial portion (13.1%), 

however, recalled making over 20 attempts.  The average age of respondents’ first weight 

loss attempt was 20y 3 months (SD = 8y 2m).  The majority (78.8%) reported between one 

and five incidences of successfully losing amounts of weight that they considered significant, 

the largest amount of weight intentionally lost was an average of 13.2 kg (SD = 11.63), and 

significant weight loss was maintained for an average of 2 years 5 months (SD = 4y 3m).  

Over half of the sample (469; 57.4%) was currently engaged in a weight loss attempt at the 

time of research participation, and had been so for an average of 10 months (SD = 18m).  See 

Table H.6 overleaf for a summary of these statistics, broken down by BMI category. 
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Table H.6  

Salient Weight Loss Information, Broken Down by BMI Category 

 BMI Category  

 

Weight Loss Information 

UW 

(n = 47) 

HW 

(n = 438) 

OW 

(n = 217) 

OB 

(n = 258) 

1-5 past loss attempts 48.8% 58.0% 57.8% 34.6% 

Over 20 past attempts 2.4% 7.6% 7.8% 24.3% 

0 successful attempts 11.1% 23.6% 11.0% 4.1% 

1-5 successful attempts 88.9% 74.1% 78.8% 83.6% 

Age at first attempt 17.0y (4.0) 19.1y (7.0) 21.9y (9.8) 21.2y (8.5) 

Greatest weight lost  9.2kg (10.4) 8.5kg (7.5) 12.6kg (11.6) 20.0kg (12.8) 

Longest time weight loss 

maintained for 

1.8y (1.7) 2.9y (5.2) 2.2y (4.1) 2.1y (3.2) 

Currently trying to lose weight 14.6% 44.0% 71.8% 76.5% 

Length of current attempt 14.6m (24.6) 9.1m (14.3) 9.3m (20.1) 10.6m (18.7) 

Note.  a The standard deviation is reported following the mean, italicised and in parentheses.   

Other health behaviours.  Participants also reported on their drug and alcohol use.  

The majority said they had not smoked cigarettes (68.5%) or taken illicit substances (76.5%) 

at all in the past five years, however the majority (63.7%) said they consumed alcohol 

between once per month and several times per week.  Table H.7 shows these statistics for 

each BMI group.  Note that other health behaviours were measures, such as frequency and 

type of physical activity, average daily nutritional intake, and sedentary behaviours, however 

these behaviours are explored in greater detail future sections. 
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Table H.7 

Salient Health Risk Information, Broken Down by BMI Category 

 BMI Category  

 

Risk Behaviour Variable 

UW 

(n = 47) 

HW 

(n = 438) 

OW 

(n = 217) 

OB 

(n = 258) 

No cigarettes over past five 

years 

72.7% 65.9% 71.4% 69.8% 

No illicit substances over 

past five years 

84.1% 71.9% 71.9% 82.4% 

Median alcohol consumption < monthly < monthly < monthly < weekly 
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Appendix I 

Main Study Information Sheet Displayed on Survey Homepage 

 

Who is conducting this Research? 
Principal Researchers: 

Associate Professor Analise O’Donovan                Dr Stefano Occhipinti 

School of Psychology                                              School of Psychology 

(07) 3735 3373                                                        (07) 3735 3372                         

A.O’Donovan@griffith.edu.au                                S.Occhipinti@griffith.edu.au 

  

Student Researcher: 

Mr Jacques Rizk 

School of Psychology 

(07) 3735 3313 

J.Rizk@griffith.edu.au 

  

Why is the research being conducted? 
This research is part of the Student Researcher’s fulfilment of a Clinical PhD in 

Psychology. The study is designed to find out more about the important ways in which 

underweight, healthy weight and overweight people differ, and why some people find it 

easier than others to lose excess weight and maintain their weight losses. It is hoped that a 

greater understanding of these differences between individuals of different sizes will help us 

develop more effective ways of treating weight problems in the future. 

  

What will you be asked to do? 
Participation in this research will involve you answering a series of questions about a range 

of areas in your life, such as your weight history, how stressed or upset you have been lately, 

what you do when you’re worried, your medical history, the foods you like to eat, and what 

kind of work you do. We will also ask you to tell us your current height and weight. Because 

we are trying to find out which questions are the most important to ask, we have included a 

lot of questions and anticipate that answering all of them will take you 45-75 minutes to 

complete comfortably. 

  

Which participants are most needed for the study? 
To be included in this study, you must be at least 18 years of age, and have access to the 

internet so you can complete the survey online. It does not matter what shape or size you are, 

as we are interested in learning from as many people as possible. 

  

What are the expected benefits of the research? 
The data you provide by answering the comprehensive set of questionnaires included is likely 

to increase our understanding of what causes weight problems, what people in the healthy 

weight range might be doing differently, and how people manage their weight successfully. 

One indirect benefit of your participation may be that you find answering these questions 

beneficial in thinking about your health habits differently, or clarifying what to keep doing in 

order to stay healthy.  

  

mailto:A.O’Donovan@griffith.edu.au
mailto:S.Occhipinti@griffith.edu.au
mailto:J.Rizk@griffith.edu.au


437 

 

You will be asked at the end of the survey whether you would like us to share our findings 

with you at the end of the study. This means that you will be at the cutting edge of latest 

research findings, and will have the inside scoop on the health habits, coping styles and 

lifestyle choices linked to goal attainment, successful weight management, and psychological 

and physical wellbeing. 

  

At the end of the survey you will also be asked if you would like to go into a draw to win one 

of 28 prizes: A $200 Westfield Shopping Centre voucher, one of two Event Cinemas double 

Gold Class ticket passes (valued at $75 each), or one of 25 iTunes gift cards each valued at 

$10. Your entry in the prize draw will be kept separate from your survey answers, so the 

researchers will not be able to link answers to individuals. All details for how you can enter 

this draw will be provided at the end of the survey. 

  

Risks to you  
Your participation in this research is not expected to place you at any risk of harm. In the 

event that you wish to talk to a mental or physical health professional as a result of the 

questions you have answered, a list of referrals to national numbers has been provided at the 

end of this letter. 

  

Confidentiality 
The researchers respect your right to confidentiality. Your survey answers will be kept 

confidential on secure Griffith University premises, and only the researchers will have access 

to the information you provide.  All information stored electronically will be password-

protected and kept on a secure network, and your computer’s I.P address will not be 

stored. Reports and publications that arise from this research will never identify you 

individually.  You will be asked to provide information that will allow us to contact you, 

however you are free to complete the survey anonymously by leaving these fields blank. 

  

Privacy Statement 
The conduct of this research involves the potential collection, access and use of your 

identified personal information (e.g., for purposes of entering into the prize draw, or future 

research invitations). The information collected is confidential and will not be disclosed to 

third parties without your consent, except to meet government, legal or other regulatory 

authority requirements. However, your confidentiality will at all times be safeguarded. For 

further information consult the University’s Privacy Plan at www.gu.edu.au/us/aa/vc/pp or 

telephone (07) 3735 5585. 

  

Consent and Participation 
Clicking on the “Next >>” button on the bottom of the following page indicates your consent 

to participate in this research. As stated on the next page, participation in the research is 

voluntary and you are free to withdraw from the study at any time, for any reason, without 

explanation. You are under no obligation to take part in this research. 

  

Questions / further information 
If you have any further questions regarding your participation in this study, you are 

encouraged to contact the student researcher, Jacques Rizk, on the contact details provided at 

the beginning of this form.  

  

  

http://www.gu.edu.au/us/aa/vc/pp
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The ethical conduct of this research 
Griffith University conducts research in accordance with the National Statement on Ethical 

Conduct in Human Research. If you have any concerns or complaints about the ethical 

conduct of this research project you should contact the Manager, Research Ethics on 3735 

5585 or research-ethics@griffith.edu.au. 

  

Thanking you in advance for considering your participation in this research. 

  

 

  

mailto:research-ethics@griffith.edu.au
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Referral Sheet 

 National Counselling Services 

   

Name Lifeline Australia 

Contact details Ph: 13 11 14 

  W: http://www.lifeline.org.au 

Opening hours 24 hour telephone counselling 

Details Offers 24 hour telephone counselling for any person living in Australia 

  

Name Beyondblue 

Contact details Ph: 1300 224 636 

  W: http://www.beyondblue.org.au 

Opening hours 24 hour website 

Details An organization devoted to increasing community awareness and understanding 

of depression. Offers information only; not a health service or crisis service. 

   

Name Australian Psychological Society (APS) 

Contact details Ph: 18 00333497 

  W: http://www.psychology.org.au 

Opening hours Mon-Fri 8:45am-5:15pm AEST 

Details The ‘APS Find a Psychologist Service’ gives access to psychologists in private 

practice Australia-wide who provide services at a fee. To find a psychologist, call 

the APS or visit the website: www.findapsychologist.org.au 

   

Name Kids Helpline (if under 25 years old) 

Contact details Ph: 1800 55 1800 

  W: http://www.kidshelp.com.au 

Opening hours 24 hours 

Details For any youth counselling issue. Australia-wide. Upper age limit of 25 y.o. 

  

  

Counselling Services for Aboriginal and Torres Strait Islander Communities 
   

Name National Aboriginal Community Controlled Health Organisation (NACCHO) 

Contact details Ph: (02) 6248 0644 

  W: http://www.naccho.org.au 

Opening hours 24 hour website 

Details Click on the links on the left panel to access services in each state 

  

  

General Health Enquiries 
   

Name National Health Call Centre Network 

Contact details Ph: (02) 6289 8488 

  W: http://www.healthinsite.gov.au 

Opening hours 24 hour website 

Details Information for any health issue for anyone of any age, Australia-wide 

  

*Please also contact your G.P for help with any counselling or health concerns* 

http://www.lifeline.org.au/
http://www.beyondblue.org.au/
http://www.psychology.org.au/
http://www.findapsychologist/
http://www.kidshelp.com.au/
http://www.naccho.org.au/
http://www.healthinsite.gov.au/
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Appendix J 

Main Study Consent Information  

By clicking the “Next >> “ button at the bottom of this page, I confirm that I have read and 

understood the information on the previous page, and in particular have noted that: 

 I understand that my involvement in this research will include the completion of 

the included set of measures, which is estimated to take approximately 45-75 

minutes; 

 I have had any questions answered to my satisfaction; 

 I understand the risks involved, outlined in the “Risks to you” section; 

 The direct benefits to me from my participation in this research have been 

explained; 

 I understand that my participation in this research is voluntary; 

 I understand that if I have any additional questions I can contact the research team; 

 I understand that I am free to withdraw at any time, without comment or penalty; 

 I understand that I can contact the Manager, Research Ethics, at Griffith University 

Human Research Ethics Committee on 3735 5585 (or mail to: 

research.ethics@griffith.edu.au) if I have any concerns about the ethical conduct of 

the project; and 

 I agree to participate in the project. 

 

 

  

mailto:%20research.ethics@griffith.edu.au
mailto:%20research.ethics@griffith.edu.au
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Appendix K 

Response Variables Removed from Further Analysis of the Whole Sample (n = 1,005) Due to  

Poor Differentiation (i.e., Variance in Conditional Probabilities Across Classes < 10%) 

Response Variables Class 1 

(n = 211) 

Class 2 

(n = 451) 

Class 3 

(n = 146) 

Class 4 

(n = 197) 

Range a 

Employed/trained as a technician or 

trades worker 

0.02 0.02 0.03 0.02 0.01 

Employed/trained as a community or 

personal services worker 

0.07 0.05 0.03 0.03 0.05 

Employed/trained as a machinery 

operator or driver 

0.00 0.00 0.00 0.00 0.00 

Employed/trained as a labourer 0.01 0.02 0.00 0.01 0.02 

Primary caregiver during childhood was 

biological mother 

0.89 0.89 0.96 0.93 0.08 

 

Current weight loss attempts include 

bariatric surgery (e.g., gastric bypass) 

0.01 0.00 0.03 0.00 0.03 

 

Current weight loss attempts include 

purging (e.g., laxatives, vomiting) 

0.05 0.05 0.01 0.00 0.05 

 

Past weight loss attempts include 

bariatric surgery (e.g., gastric bypass) 

0.02 0.03 0.04 0.00 0.04 

 

Born prematurely 0.06 0.10 0.06 0.08 0.04 

Born underweight 0.14 0.15 0.23 0.15 0.09 

Note.  a The difference between the highest and lowest conditional probabilities for each variable 
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Response Variables Removed from Further Analysis of the Whole Sample (n = 1,005) Due to  

Poor Differentiation (i.e., Variance in Conditional Probabilities Across Classes < 10%) 

Response Variables Class 1 

(n = 211) 

Class 2 

(n = 451) 

Class 3 

(n = 146) 

Class 4 

(n = 197) 

Range a 

Experienced illnesses in childhood 

requiring hospitalisation 

0.31 0.24 0.33 0.28 0.09 

Rated physical health six months ago as 

lower than current health 

0.37 0.34 0.35 0.31 0.06 

 

Self-report having experienced 

impairments of immunity to infection 

0.11 0.05 0.06 0.05 0.06 

 

Blood relatives have experienced 

impairments of immunity to infection 

0.18 0.10 0.12 0.11 0.08 

 

Ate cheese at least twice per week over 

the last 12 months 

0.67 0.66 0.69 0.66 0.04 

 

Ate peanut butter at least once per month 

over the last 12 months 

0.50 0.54 0.49 0.51 0.05 

 

Current diet best described as including 

meat and animal products 

0.96 0.90 0.93 0.93 0.06 

Current diet best described as vegetarian 0.00 0.06 0.04 0.04 0.06 

Current diet best described as vegan 0.01 0.00 0.00 0.00 0.01 

Note.  a The difference between the highest and lowest conditional probabilities for each variable 
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Appendix L 

Response Variables Removed from Further Analysis of the High-BMI Sample (n = 475) Due  

to Poor Differentiation (i.e., Variance in Conditional Probabilities Across Classes < 10%) 

Response Variables Class 1 

(n = 115) 

Class 2 

(n = 143) 

Class 3 

(n = 118) 

Class 4 

(n = 99) 

Range a 

Employed/trained as a technician or 

trades worker 

0.03 0.02 0.01 0.02 0.02 

Employed/trained as a community or 

personal services worker 

0.05 0.04 0.08 0.05 0.04 

Employed/trained as a machinery 

operator or driver 

0.00 0.00 0.01 0.00 0.01 

Employed/trained as a labourer 0.00 0.00 0.03 0.02 0.03 

Primary caregiver during childhood was 

biological mother 

0.90 0.95 0.90 0.93 0.05 

Current weight loss attempts include 

bariatric surgery (e.g., gastric bypass) 

0.00 0.04 0.00 0.00 0.04 

Current weight loss attempts include 

purging (e.g., laxatives, vomiting) 

0.05 0.02 0.02 0.00 0.05 

Past weight loss attempts include 

bariatric surgery (e.g., gastric bypass) 

0.06 0.05 0.00 0.00 0.06 

Born prematurely 0.08 0.04 0.12 0.06 0.08 

Experienced illnesses in childhood 

requiring hospitalisation 

0.32 0.31 0.35 0.26 0.09 

Note.  a The difference between the highest and lowest conditional probabilities for each variable 
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Response Variables Removed from Further Analysis of the High-BMI Sample (n = 475) Due  

to Poor Differentiation (i.e., Variance in Conditional Probabilities Across Classes < 10%) 

Response Variables Class 1 

(n = 115) 

Class 2 

(n = 143) 

Class 3 

(n = 118) 

Class 4 

(n = 99) 

Range 

a 

Self-report having experienced kidney or 

bladder problems or disease 

0.06 0.13 0.04 0.08 0.10 

Blood relatives have experienced 

impairments of immunity to infection 

0.12 0.17 0.08 0.08 0.10 

Ate cheese at least twice per week over 

the last 12 months 

0.65 0.69 0.63 0.68 0.06 

Ate bacon at least once per month over 

the last 12 months 

0.64 0.55 0.57 0.64 0.09 

Ate mixed fruit and salad at least once 

per month over the last 12 months 

0.62 0.68 0.70 0.61 0.10 

Current diet includes meat 0.92 0.94 1.00 0.92 0.08 

Current diet best described as vegetarian 0.03 0.03 0.00 0.02 0.03 

Current diet best described as vegan 0.00 0.00 0.00 0.00 0.00 

Ate at least one meal away from a table 

setting < 4 days per typical week 

0.36 0.28 0.32 0.36 0.08 

Over eight hours per day spent engaged 

in sedentary activities (e.g., sitting) 

0.54 0.59 0.49 0.52 0.10 

Note.  a The difference between the highest and lowest conditional probabilities for each variable 
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Appendix M 

Conditional Probabilities of Shortlisted Secondary LCA Variables, In Descending order of  

Range.  (NB: Boldface font denotes the variable was reported in the main body of the thesis) 

Response Variables Class 1 

(OB1) 

(n = 115) 

 

Class 2 

(OW1) 

(n = 143) 

Class 3 

(OB2) 

(n = 118) 

Class 4 

(OW2) 

(n = 99) 

Range a 

Mainly OW/Ob since turning 65 yo 

 

1.00 1.00 1.00 0.00 1.00 

If female, have been pregnant 

before 

 

0.45 0.12 0.86 0.71 0.74 

OWcBMI 

 

0.25 0.69 0.08 0.81 0.73 

OBcBMI 

 

0.75 0.31 0.92 0.19 0.73 

Previous WL attempts involved 

commercial weight loss programs 

 

0.43 0.05 0.66 0.23 0.61 

Eats breakfast daily 

 

0.37 0.32 0.77 0.89 0.57 

Reports losing a significant amount 

of weight over six times in the past 

 

0.63 0.31 0.85 0.37 0.54 

Employed/trained as a professional 

 

0.53 0.00 0.37 0.36 0.53 

Previous WL attempts involved 

literature (e.g., self-help books) 

 

0.50 0.11 0.63 0.36 0.53 

Current health “good” or 

“excellent” 

 

0.10 0.23 0.36 0.62 0.53 

Previous WL attempts involved use 

of over-the-counter products 

 

0.54 0.12 0.62 0.30 0.51 

Previous WL attempts involved 

changing physical activity levels 

 

0.73 0.22 0.67 0.51 0.50 

Mainly OW/Ob when 18-25 yo 

 

0.75 0.72 0.73 0.25 0.49 

Mainly OW/Ob in high school 

 

0.56 0.61 0.61 0.13 0.48 

Ate fast food or take-away meals 

some days over the past fortnight 

 

0.78 0.61 0.42 0.32 0.47 

Tertiary educated 
 

0.63 0.17 0.44 0.63 0.46 

Note.  a The difference between the highest and lowest conditional probabilities for each variable.   
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Conditional Probabilities of Shortlisted Secondary LCA Variables, In Descending order of  

Range.  (NB: Boldface font denotes the variable was reported in the main body of the thesis) 

Response Variables Class 1 

(OB1) 

(n = 115) 

 

Class 2 

(OW1) 

(n = 143) 

Class 3 

(OB2) 

(n = 118) 

Class 4 

(OW2) 

(n = 99) 

Range a 

Previous WL attempts involved 

seeking professional help 

 

0.46 0.08 0.53 0.18 0.45 

Previous WL attempts involved 

changing diet 

 

0.67 0.24 0.68 0.58 0.44 

Annual household income > $53,000 

 

0.68 0.31 0.73 0.70 0.43 

Currently in a relationship 

 

0.74 0.41 0.76 0.83 0.42 

Employed in retail 

 

0.04 0.43 0.02 0.02 0.41 

Mainly OW/Ob when 25-35 yo 

 

0.94 0.71 0.92 0.54 0.40 

Drink flavoured milk or soy milk at 

least monthly 

 

0.54 0.70 0.31 0.31 0.39 

Drink soft drinks or flavoured 

mineral water weekly or more 

 

0.73 0.72 0.46 0.36 0.37 

Walked an average of 8 or more 

city blocks per day in the past year 

 

0.44 0.60 0.31 0.66 0.36 

Rate current physical health as “poor” 

or “very poor” 

 

0.38 0.30 0.17 0.03 0.36 

Current WL includes changes to 

diet 

 

0.65 0.31 0.52 0.45 0.34 

Previous WL attempts involved 

changes to lifestyle 

 

0.45 0.12 0.31 0.25 0.33 

Second caregiver OW/Ob 

 

0.61 0.59 0.57 0.28 0.33 

Prepared home-made meals using  

processed foods most days over the 

past fortnight 

 

0.40 0.52 0.26 0.19 0.33 

Spend over eight hours per 

Saturday and Sunday in sedentary 

activities 
 

0.53 0.48 0.36 0.21 0.32 

Note.  a The difference between the highest and lowest conditional probabilities for each variable.   



447 

 

Conditional Probabilities of Shortlisted Secondary LCA Variables, In Descending order of  

Range.  (NB: Boldface font denotes the variable was reported in the main body of the thesis) 

Response Variables Class 1 

(OB1) 

(n = 115) 

 

Class 2 

(OW1) 

(n = 143) 

Class 3 

(OB2) 

(n = 118) 

Class 4 

(OW2) 

(n = 99) 

Range a 

Eat lunch daily 

 

0.53 0.52 0.74 0.84 0.32 

Eat salad greens (e.g., lettuce, 

rocket) at least twice per week 

 

0.51 0.70 0.77 0.83 0.32 

Reports that partner is OW/Ob 

 

0.82 0.50 0.80 0.59 0.32 

Primary caregiver was OW/Ob 

 

0.52 0.65 0.59 0.34 0.31 

Grew up with one caregiver 

 

0.24 0.26 0.55 0.25 0.31 

Previous WL attempts involved use 

of a support person 

 

0.36 0.06 0.29 0.25 0.30 

Climbed an average of 30 or more 

stairs per day in the past year 

 

0.28 0.58 0.35 0.54 0.30 

Eat bananas at least once per 

month 

 

0.46 0.68 0.71 0.75 0.29 

Eat white bread at least once per 

week 

 

0.59 0.66 0.45 0.37 0.29 

Eat fish at least once per month 

 

0.54 0.65 0.66 0.83 0.29 

Described a typical night of sleep as 

“poor” or “very poor” quality 

 

0.45 0.26 0.40 0.18 0.28 

Mainly OW/Ob when 35-45 yo 

 

1.00 1.00 0.96 0.73 0.27 

Responsible for making/getting 

most of own meals over the past 

fortnight 

 

0.44 0.31 0.55 0.58 0.27 

Mainly OW/Ob when 45-65 yo 

 

1.00 1.00 1.00 0.74 0.26 

Mainly OW/Ob in primary school 

 

0.45 0.42 0.46 0.20 0.26 

> one obese immediate family 

member  

 

0.72 0.55 0.76 0.50 0.26 

Note.  a The difference between the highest and lowest conditional probabilities for each variable.   
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Conditional Probabilities of Shortlisted Secondary LCA Variables, In Descending order of  

Range.  (NB: Boldface font denotes the variable was reported in the main body of the thesis) 

Response Variables Class 1 

(OB1) 

(n = 115) 

 

Class 2 

(OW1) 

(n = 143) 

Class 3 

(OB2) 

(n = 118) 

Class 4 

(OW2) 

(n = 99) 

Range a 

Eat green beans at least once per 

week 

 

0.45 0.66 0.71 0.69 0.26 

Eat apples/pears at least weekly 

 

0.49 0.62 0.69 0.74 0.26 

Does not choose cheaper, poorer-

quality versions of preferred foods 

when available  

 

0.41 0.33 0.16 0.27 0.25 

Drink sports drinks at least once per 

month 

 

0.37 0.54 0.29 0.41 0.25 

Weight problems only began after 

current relationship 

 

0.49 0.72 0.48 0.64 0.24 

Tend to eat until full, rather than 

eat until no longer hungry 

 

0.75 0.56 0.52 0.50 0.24 

Eat deli meats such as salami at 

least once per month 

 

0.44 0.60 0.36 0.39 0.23 

Maintain same exercise regimen on 

weekends 

 

0.26 0.44 0.39 0.49 0.23 

Maintain same exercise regimen on 

public holidays and holidays 

 

0.13 0.27 0.22 0.35 0.22 

Eat wholemeal and mixed grain 

breads at least twice per week 

 

0.56 0.61 0.73 0.77 0.22 

Current WL involves lifestyle 

changes 

 

0.40 0.19 0.18 0.36 0.22 

Previous WL attempts involved 

purging (e.g., laxatives, vomiting) 

 

0.28 0.06 0.19 0.09 0.21 

Working in the health industry 

 

0.31 0.09 0.27 0.25 0.21 

Eat dinner daily 

 

0.74 0.80 0.90 0.95 0.21 

Most meals not eaten in a rush 

 

0.27 0.38 0.25 0.17 0.21 

Note.  a The difference between the highest and lowest conditional probabilities for each variable.   
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Conditional Probabilities of Shortlisted Secondary LCA Variables, In Descending order of  

Range.  (NB: Boldface font denotes the variable was reported in the main body of the thesis) 

Response Variables Class 1 

(OB1) 

(n = 115) 

 

Class 2 

(OW1) 

(n = 143) 

Class 3 

(OB2) 

(n = 118) 

Class 4 

(OW2) 

(n = 99) 

Range a 

Current WL includes literature 

(e.g., self-help book) 

 

0.24 0.04 0.20 0.20 0.20 

Current WL includes changes to 

physical activity levels 

 

0.52 0.32 0.35 0.51 0.20 

Diet maintained over weekends 

 

0.44 0.50 0.62 0.64 0.20 

Prioritise meal quality over price 

 

0.59 0.57 0.53 0.39 0.20 

Eat nuts at least weekly 

 

0.45 0.49 0.63 0.63 0.19 

Eat sultanas at least weekly 

 

0.46 0.41 0.48 0.59 0.19 

Eat corn at least monthly 

 

0.72 0.69 0.53 0.60 0.19 

Mainly OW/Ob before primary 

school 

 

0.19 0.21 0.27 0.09 0.18 

Have attempted weight loss > once 

 

0.98 0.82 1.00 0.90 0.18 

Current WL includes consulting a 

health professional 

 

0.19 0.01 0.16 0.10 0.18 

Eat favourite food on the plate first 

 

0.60 0.61 0.50 0.43 0.18 

Rated physical health 12 months ago 

as lower than current health  

 

0.38 0.27 0.20 0.20 0.18 

More than 20 days’ sick leave in past 

two years 

 

0.26 0.19 0.13 0.08 0.18 

Eat eggs or egg dishes at least weekly 

 

0.62 0.65 0.72 0.80 0.18 

Currently work as a manager 

 

0.00 0.06 0.18 0.11 0.18 

Currently employed 

 

0.87 0.70 0.79 0.83 0.17 

Female 

 

0.81 0.72 0.89 0.76 0.17 

Note.  a The difference between the highest and lowest conditional probabilities for each variable.   
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Conditional Probabilities of Shortlisted Secondary LCA Variables, In Descending order of  

Range.  (NB: Boldface font denotes the variable was reported in the main body of the thesis) 

Response Variables Class 1 

(OB1) 

(n = 115) 

 

Class 2 

(OW1) 

(n = 143) 

Class 3 

(OB2) 

(n = 118) 

Class 4 

(OW2) 

(n = 99) 

Range a 

Maintain same diet on holidays and 

special occasions 

 

0.15 0.20 0.32 0.31 0.17 

Majority of meals eaten without 

cutlery 

 

0.31 0.32 0.16 0.17 0.17 

Currently work in admin 

 

0.20 0.13 0.29 0.16 0.17 

Eat at least some premade meals some 

days of the week due to lack of time  

 

0.39 0.45 0.35 0.29 0.16 

Current WL attempt includes use of 

over the counter products 

 

0.14 0.04 0.19 0.06 0.15 

Preference for savoury foods 

 

0.36 0.32 0.21 0.29 0.15 

Majority of meals eaten in transit 

 

0.21 0.22 0.12 0.08 0.14 

Eat fancy biscuits at least weekly 

 

0.45 0.58 0.57 0.50 0.14 

Currently studying 

 

0.04 0.14 0.00 0.02 0.14 

Born in Australia 

 

0.84 0.86 0.89 0.75 0.13 

Eat some meals alone most days 

 

0.42 0.47 0.38 0.34 0.13 

Currently trying to lose weight 

 

0.78 0.70 0.81 0.68 0.13 

Underweight in infancy 

 

0.17 0.14 0.24 0.13 0.11 

Eat jam or marmalade at least monthly 

 

0.39 0.38 0.50 0.44 0.11 

Preference for sweet foods 

 

0.34 0.30 0.41 0.30 0.11 

 

Caucasian ethnicity 

 

0.77 0.74 0.83 0.82 0.11 

Current WL includes use of a support 

person 

 

0.23 0.13 0.13 0.23 0.10 

Note.  a The difference between the highest and lowest conditional probabilities for each variable.   
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Conditional Probabilities of Shortlisted Secondary LCA Variables, In Descending order of  

Range.  (NB: Boldface font denotes the variable was reported in the main body of the thesis) 

Response Variables Class 1 

(OB1) 

(n = 115) 

 

Class 2 

(OW1) 

(n = 143) 

Class 3 

(OB2) 

(n = 118) 

Class 4 

(OW2) 

(n = 99) 

Range a 

Currently work in academia 

 

0.06 0.00 0.02 0.10 0.10 

Current WL attempt includes 

commercial weight loss programs 

 

0.06 0.04 0.14 0.05 0.10 

Eat peanut butter and other nut 

spreads at least monthly 

 

0.51 0.57 0.48 0.53 0.10 

Weight problems predate pregnancy 

 

0.66 0.68 0.67 0.59 0.10 

Current health rated lower than health 

12 months ago 

 

0.34 0.39 0.35 0.29 0.10 

Note.  a The difference between the highest and lowest conditional probabilities for each variable.   
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Appendix N 

Summary of Preliminary Latent Class Analysis 

  

Main Study sample (described in Appendix H) 

1,005 individuals started survey,  960 reported BMI,  25% of total data missing 

Obese (Ob) 

(n = 258) 

Overweight (OW) 

(n = 217) 

 

Healthy Weight (HW) 

(n = 438) 

 

Underweight (UW) 

(n = 47) 

 

Main Study questionnaire (Appendix G) 

128 Demographic, Social, 

Environmental, Biological and 

Behavioural Variables 

129 Psychological Variables 

(not included in further analysis) 

Model fit tested with all 128 variables 

Initial (4-class) model selected  

(See 7.3.2.5) 

 
19 poorly-differentiating 

variables removed  

(explained in 6.3.2.5,  

listed in Appendix K) 

LCA re-run with remaining 109 variables  

Final (4-class) model selected as the best 

representation of all 1,005 participants’ 

demographic, social, environmental, 

biological and behavioural characteristics 

(See 7.3.2.5) 

 

Maximum likelihood estimates calculated 

for missing values (see 7.3.2.3) 

Data converted into binary variables  

(see 7.3.2.4) 
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Appendix O 

Summary of Secondary Latent Class Analysis 

  

Main Study sample (described in Appendix H) 

1,005 individuals started survey,  960 reported BMI,  25% of total data missing 

Obese (Ob) 

(n = 258) 

Overweight (OW) 

(n = 217) 

 

Healthy Weight (HW) 

(n = 438) 

 

Underweight (UW) 

(n = 47) 

 

Main Study questionnaire (Appendix G) 

128 Demographic, Social, 

Environmental, Biological and 

Behavioural Variables 

129 Psychological Variables 

(not included in Latent Class Analysis) 

Model fit tested with all 128 variables 

Initial (4-class) model selected  

(See 7.3.3.3) 

 20 poorly-differentiating 

variables removed  

(explained in 7.3.3.3,  

listed in Appendix L) 

LCA re-run with remaining 108 variables  

(listed in Appendix M)  

Final (4-class) model selected as the best 

representation of 475 Ob and OW participants’ 

demographic, social, environmental, biological and 

behavioural characteristics 

(See 7.3.3.4 for detailed class comparisons) 

 

Maximum likelihood estimates calculated 

for missing values, and data converted 

into binary variables (see 7.3.3.2) 
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Appendix P 

Variables Discarded from Discriminant Analysis (see 6.2 Measures for descriptions) 

Variable (n = valid responses) Reason for Exclusion from DISCRIMa 

Subscales of DASS21 (n = 347) 

 

Subscales correlated between 0.85*** and 0.89*** 

with total score, therefore only DASS21 total score 

retained 

 

OQ45.2 and its subscales  

(n = 338) 

 

Subscales correlated between 0.81*** and 0.96*** 

with total score, and OQ45.2 total score correlated 

0.78*** with DASS21 total score, therefore entire 

measure discarded 

 

‘Negative Affect’ subscale of  

I-PANAS-SF (n =340) 

 

Correlated 0.63*** with DASS21 total score, 

therefore this subscale was discarded 

 

TAS-20 and its subscales  

(n =311) 

 

Subscales correlated with TAS-20 total score 

between 0.44*** and 0.89***, and TAS-20 total 

score correlated -0.68*** with FFMQ total score, 

therefore entire measure discarded 

 

DERS and its subscales (n = 261) 

 

Subscales correlated with DERS total score 0.55*** 

to 0.88***, and DERS total score correlated too 

highly with other measures (-0.78*** with FFMQ 

total score, 0.66*** with DASS21 total score) 

therefore entire measure discarded  

 

SES (n = 301) 

 

Correlated with DASS21 total score -0.64*** 

therefore entire measure discarded 

 

Frequency of significantly 

stressful events in past year  

(n = 237) 

 

Less than half participants endorsed at least one 

significantly stressful event in the past year, therefore 

this variable was discarded 

 

Severity of significantly stressful 

events in past year (n = 237) 

 

Less than half participants endorsed at least one 

significantly stressful event in the past year, therefore 

this variable was discarded 

 

Subscales of FFMQ (n = 318) 

 

Subscales correlated between 0.51*** and 0.77*** 

with FFMQ total score, therefore subscales discarded 

 

Subscales of EDEQ (n = 356) 

 

Subscales correlated with EDE-Q global score 

between 0.61*** and 0.92***, therefore subscales 

discarded 

 
Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  
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Variable (n = valid responses) Reason for Exclusion from DISCRIMa 

ORWELL-97 total score  

(n = 303) 

 

Total score correlated with ‘Psychological’ (0.99***) 

and ‘Physical’ (0.64***) subscales, therefore only the 

subscales were used 

 

ACS-90 (n = 245) 

 

Less than half of participants completed this measure, 

therefore it was discarded 

 

Constraints to Health Behaviour 

Change and subscales (n = 224) 

 

Less than half of participants completed this measure, 

therefore it was discarded 

 

Motivations for Weight Loss 

scales (n = 190) 

 

Less than half of participants completed this measure, 

therefore it was discarded 

 

Subscales of WEL (n = 288) 

 

Subscales correlate with WEL total score between 

0.69*** and 0.82***, therefore subscales were 

discarded 

 

‘Other’ variable of the Exercise 

Self-Efficacy (n = 306) 

 

Correlated with remaining variables between 0.42*** 

and 0.63***, therefore this item was discarded  

 

Weight goals (n = 173) 

 

Less than half of participants completed this measure, 

therefore it was discarded 

 

Self-rated BMI category (n = 473) 

 

Highly correlated with BMI category calculated from 

self-reported height and weight (0.94***) therefore 

redundant and discarded 

 

Perceived struggle with weight  

(n = 473) 

 

Highly correlated with BMI calculated from self-

reported height and weight (0.82***) therefore 

redundant 

 

Satisfaction with weight loss to 

date (n = 190) 

 

Less than half of participants answered this question, 

therefore it was discarded 

 

Cost-benefit analysis of weight 

loss efforts (n = 241) 

 

Less than half of participants answered this question, 

therefore it was discarded 

 

Preference for exercising alone or 

socially (n = 302) 

 

Categorical variable and therefore could not be 

analysed in DISCRIM 

 
Note.  a * Significant at 0.05, **Significant at 0.01, ***Significant at 0.001.  

  



456 

 

Appendix Q 

Summary of Discriminant Analysis  

 

Main Study sample (described in Appendix H) 

1,005 individuals started survey,  960 reported BMI,  25% of total data missing 

Obese (Ob) 

(n = 258) 

Overweight (OW) 

(n = 217) 

 

Healthy Weight (HW) 

(n = 438) 

 

Underweight (UW) 

(n = 47) 

 

Main Study questionnaire (Appendix G) 

128 Demographic, Social, Environmental, 

Biological and Behavioural Variables  

(not included in Discriminant Analysis) 

129 Psychological Variables 

DISCRIM run on remaining 52 variables  

(listed in 7.4.2.4.3)  

Three-function model confirmed in 7.4.2.4.1 

Discriminant effects described in 7.4.2.4.2  

Classification capability described in 7.4.2.4.4. 

 

77 variables excluded 

from analysis 

(explained in 7.4.2.3,  

listed in Appendix P) 

Data checked for violations of  

assumptions and transformed (see 7.4.2.1) 

Missing values imputed (see 7.4.2.2) 


