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ABSTRACT

Obesity represents a serious threat to health which can be reduced by volitional
control of eating and physical activity behaviour. Social cognition theories
propose that such behaviour is influenced by cognitions regarding its desirability.
The role of obesity outcome expectancies in predicting weight control behaviour

has not been established and there are no psychometrically sound measures of
these constructs.

This thesis aimed to investigate the relationship between knowledge and beliefs
regarding obesity’'s consequences and weight control intentions in obese
patients. The Obesity Risk Knowledge Scale (ORKS-10) was developed using
item analysis and rigorously evaluated in a large population (n=965). The
ORKS-10 scale proved to be a short, reliable and valid measure of knowledge
regarding the health risks associated with obesity. In addition, thematic analysis
of data from focus groups and structured interviews was used to identify 41
salient items for a scale to measure obesity outcome expectancy beliefs. Factor
and item analysis were then used to develop the Obesity Outcome Expectancy
Beliefs Scale (ObEx-15). The ObEx-15 comprises three reliable and
unidimensional subscales; the Health Benefits of Weight Control (HBen), Social
and Aesthetic Benefits of Weight Control (SABen) and Costs of and Barriers to
Weight Control (Cost).

Obese adults were recruited from weight management clinics (n=110, response
rate=54.19%). Multiple regression analysis indicated that weight control
intentions were most strongly associated with endorsement of the social and
aesthetic consequences of obesity (B=0.117, t;04=2.314, p<0.05) and rejection
of the costs and barriers of weight control (B=0.088, ti04=2.273, p<0.05).
Participants had low levels of knowledge about obesity’s health risks and neither
ORKS-10 scores nor HBen scores were associated with intentions. Health
promotion might, therefore, benefit from focusing upon obesity’s non-health
impacts and the costs and barriers of weight control. Future obesity outcome

expectancies research will also profit from the availability of psychometrically
sound measures.
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Chapter One: Introduction to Obesity

CHAPTER ONE: INTRODUCTION TO OBESITY

1.1 CHAPTER ONE INTRODUCTION

According to the World Health Organization “... an escalating global epidemic of
overweight and obesity - “globesity” - is taking over many parts of the world”
and “If immediate action is not taken, millions will suffer from an array of serious
health disorders” [1]. This chapter aims to describe the way in which the health
effects and prevalence of excess adiposity have combined to make obesity an
important public health crisis for the UK. Despite the need for concerted action
obesity is considered to be “...one of today’s most blatantly visible - yet most
neglected - public health problems” [1]. This chapter, therefore, also reviews
the approaches that interventions for obesity treatment and prevention can take.

1.2 HEALTH RISKS & THE DEFINITION OF OBESITY

Body fat, or adipose tissue, contains adipocytes with collagenous and elastic
fibres, capillaries, fibroblasts and extracellular fluid, and is located throughout
the body [2]. Generally, adult men and women with average bodyweights have
around 15-20% and 25-30% body fat, respectively [3]. Fundamentally, body fat
accumulates when the energy excess created by a situation of chronic, positive
energy balance is stored in adipocytes as triglycerides [4]. This adiposity can be
accurately measured using techniques such as Dual Emission X-ray
Absorptiometer (DEXA), Bioelectric Impedance (BIA) and Computerised
Tomography (CT) scanning. However, as these techniques require specialised
equipment and highly trained technicians, Body Mass Index (BMI) is often used
in field and clinical situations as it is based on simple anthropometric
measurements; height in centimetres and weight in kilograms [5] (Figure 1.1).
Although BMI does not measure body composition directly, it is considered to
represent a useful proxy as it has been shown to correlate highly with measures
of body fat [6]. The extent to which BMI measurements reflect body fatness,
however, varies among populations because it is unable to take into account

individual differences in body composition, due to factors such as age, gender
and race [5]. |

Adipose tissue represents the human body’s principal energy reserve [7] and is
thought to have evolved in order to help individuals survive periods of starvation
[8]. In addition, it offers insulation and mechanical protection for the body and
is considered to be an important endocrine organ involved in metabolism, the
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immune system, sexual development and fertility [9]. However, although
adipose tissue plays a crucial role in the human body, it can accumulate to an
extent that health may be adversely affected - a situation that defines the
condition of obesity [5].

Figure 1.1 The Body Mass Index (BMI) [5]

The Body Mass Index (BMI) is a measure of height-adjusted body weight, calculated from the
equation:

BMI = body weight in kilograms / (height in metres)?

Although other classifications exist, most notably in the United States obesity is
often considered to represent the 85™ percentile of the population (27.8 kg/m? in
men and 27.3 kg/m? in women), the most widely accepted system is The World
Health Organization’s classification of overweight for adults in which obesity is
classified by a BMI 2= 30.0 kg/m? [5] (Table 1.1). Although the WHO
categorisation is essentially arbitrary, it is based primarily upon the relationship
between BMI and mortality [5, 10]. In addition, The World Health Organization’s
graded classification of overweight for adults also describes the level of risk for
co-morbidity conferred by each class of overweight (Table 1.1). Some authors
have contended that, because it only confers a greater probability of adverse
future events, obesity should not be described as a disease [11]. Others,

however, are of the opinion that “...careful clinical evaluation will nearly always

elicit significant symptoms and signs” (p1406, [12]).

The relationship between degree of overweight categorised by BMI ranges and
risk to health is not, however, a simple one. Firstly, several important
confounding factors have been identified in addition to the problems created by
the variable relationship between BMI and body fat. The level of risk conferred
by a particular BMI may be influenced by factors associated with adiposity, such
as the age of onset, duration, weight fluctuation patterns - both weight gain and
weight loss - and the regional distribution of body fat; factors associated with the
genetic predisposition to develop certain diseases such as ethnicity and gender;

age; and factors associated with both weight and health such as smoking, diet
and physical activity [5].
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Table 1.1  Classification of overweight adults according to BMI [5]

Classification BMI (kg/m?) Risk of co-morbidities
Underweight < 18.5 Low (but risk of other clinical
problems increased)
Normal range 18.5 - 24.9 Average
Overweight 225
Pre-obese 25.0 - 29.9 Increased
Obese class 1 30.0 - 34.9 Moderate
Obese class 2 35.0 - 39.9 Severe
Obese class 3 2 40.0 Very severe

N.B. these BMI values are age-independent and the same for both sexes. However, BMI may not
correspond to the same degree of fatness across different populations due, in part, to different body
proportions.

This table shows a simplistic relationship between BMI and risk of co-morbidity which can be affected
by a range of factors, including nature of the diet, ethnic group and activity level. The risks
associated with increasing BMI are continuous and graded, and begin at a BMI below 25.
Interpretation of BMI grading in relation to risk may differ for different populations.

In addition, assessing the impact of weight loss in populations can often be
problematic as the number of adults who maintain weight loss in the long term
(more than 2 years) is often limited [5]. Whether weight loss is intentional or
not ideally needs to be considered, as unintentional weight loss may be disease-
related, leading to an underestimation of the risk reduction associated with
weight loss [13]. Even so, weight change over the study period may not be as
stable as suggested by a simple intentional/unintentional classification. The
results may be influenced by weight ‘cycling’ during the course of the study:
periods of intentional weight loss followed by periods of unintentional weight
gain [5]. Secondly, due to the ethical implications of experimental studies on
humans, the influence of obesity on health has primarily been investigated using
prospective cohort and cross-sectional population-based studies, which do not
provide complete evidence for causality. However, as Barker, Cooper and Rose
point out, the case for causality is strengthened if an association is shown to be
strong, graded, independent, consistent, reversible, confirmed by animal models

and has a plausible mechanism [14].

Unfortunately, rigorous systematic reviews that synthesize evidence from
epidemiological, animal model, biochemical, physiological and clinical studies
that investigate obesity’s association with co-morbidity have not been
conducted. Despite this, and the difficulties in evaluating the health
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consequences of obesity outlined above, there is a widespread, international
consensus among the scientific and medical community that obesity is a
significant risk factor for a number of life-threatening and debilitating physical
conditions; including cardiovascular disease, hypertension, insulin resistance,
type 2 diabetes mellitus, certain types of cancers such as colorectal and post-
menopausal breast cancer, several endocrine and metabolic disturbances,
gallbladder disease, osteoarthritis, gout and pulmonary diseases (e.g. [15-17]).
Others have gone further and estimated the increased risk for the obese of
developing associated diseases (e.g. [5, 18-20]). While it is beyond the scope of
this introduction to fully explore the evidence implicating obesity as a significant
health risk factor, selected primary evidence, consensus statements and relative

risk estimates for several of the most significant comorbidities are presented in

Appendix One.

In addition to objective measures of obesity’s health impact such as premature
mortality and conditions such as colon cancer or type 2 diabetes mellitus, it is
important to consider the wider impact on health as defined by the World Health
Organization; ‘...a state of complete physical, mental and social well-being and
not merely the absence of disease or infirmity’ [21]. Although there is no
universally accepted definition of health-related quality of life (HRQL) it generally
describes the individual’s subjective evaluation and reaction to health or iliness,
taking into account physical, social and psychological well-being [22, 23]. A
review of thirteen cross-sectional studies and one longitudinal study - which the
authors deemed to be a representative sample of methodologically sound studies
- concluded that obese individuals exhibit significantly impaired HRQL and that
there is a positive relationship between HRQL and obesity [24]. A causal role for
obesity is supported by data from a number of intervention studies which
suggest that weight loss in both severely and mild-to-moderately obese patients
precedes improvements in HRQL [24]. There is also some evidence to indicate
that each unit of weight regain, following weight loss during a drug and dietary
intervention, reduced HRQL to the same degree that each unit of weight loss
improved HRQL [25]. Overall, although obesity affects both physical and
psychosocial domains of HRQL, it appears to have a greater impact on physical

functioning than mental functioning [24].

Although obesity appears to have an important impact on health-related quality
of life, the available evidence suffers from some major limitations. Without a

consensus as to what HRQL represents and the development of reliable, valid
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standardised measures, study outcomes will remain difficult to compare [24]. In
addition, care should be taken with evidence from many of the available studies,
as they are conducted on treatment-seeking individuals who are likely to be
unrepresentative of the general obese population. For example, it has been
reported that even when controlled for possible confounding factors, obese
individuals seeking treatment from a university-based outpatient weight
management clinic, showed a higher prevalence of obesity-related comorbidities
and significantly impaired quality of life, in terms of bodily pain, general health

and vitality, compared to obese individuals who were not actively seeking
treatment [26].

In addition to physical health consequences, obesity has been linked to a
number of psychological and social impacts, although the evidence to date is less
convincing than that for physical health. In a review of the literature regarding
the effects of obesity on attitudes and behaviour of others, Puhl and Brownell
suggest that, while the available evidence often suffers from methodological
limitations such as poor control of confounding factors, the use of self-reported
measures of outcome and unrepresentative sampling, there is sufficient evidence
to support the association between obesity and bias and discrimination [27].
The authors claim that while more research is required to investigate the true
scope of this issue, obesity has been clearly and consistently associated with bias
and discrimination in employment, education and health care settings [27]. In
addition, it has been suggested that negative attitudes and the behaviour of
others may have important mental health implications for obese individuals [28].
A clear relationship between obesity and psychopathology, however, has yet to
emerge. The first generation of studies described by Freidman and Brownell, i.e.
cross-sectional investigations of depression and Body Mass Index in the general
population, revealed inconsistent results which led to a second generation of
studies that recognised the heterogeneity of the obese population and aimed to
identify potential risk factors for psychopathology [29]. A list of potential
moderators and mediators of the relationship between obesity and depression
have been presented by Stunkard, Faith and Allison which includes severity of
obesity, gender, socioeconomic status as moderators and disordered eating and
stress as mediators [30]. This model highlights the potentially dynamic
relationship between obesity and depression; an issue addressed to some extent
in three longitudinal studies which revealed that obesity precedes depression in
adolescent girls, but not boys and older adults [28]. Although further systematic
research is warranted to fully delineate this relationship, it remains the
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conviction of some authors that obesity is not strongly associated with

psychopathology [28].

Despite the severity of obesity’s impact on health, obesity-related diseases can
be treated and the most cost-effective method of achieving this is through
weight loss [31]. Modest weight reductions of 5% to 10% of initial body weight
improve the metabolic disorders associated with obesity by reducing insulin,
blood pressure, fatty acids and triglycerides, reverses insulin resistance, protects
against certain cancers, and improves or reverses obesity-related co-morbidities,
including osteoarthritis, diabetes and cardiovascular disease [31]. It can also
produce immediate and significant improvements in an individual’s sense of well-
being, self-esteem, energy level and quality of sleep [31]. In view of this
evidence, The Royal College of Physicians suggests that the primary goal of
obesity treatment should be a weight reduction of 10% of the initial body weight
although a reduction of 5% should be considered successful [32]. Similarly in
the US, the National Heart, Lung and Blood Institute and the National Institutes
of Health recommend that the initial goal of weight loss therapy should be a 10%

reduction of body weight and that a reasonable time line for this, is 6 months
[15].

1.3 OBESITY — THE UK'’S PUBLIC HEALTH CRISIS

Considering the physical and psychosocial impacts associated with obesity, it is
of particular concern to note that, in the UK, data from 2002 suggests that 70%
of men and 63% of women are overweight or obese, according to the WHO
classification system, and that 22% of men and 23% of women are obese [33].
It has been estimated that in 1998 there were over 18 million days of medically
certified sickness absences in England attributable to obesity and its
consequences [18]. Furthermore, in 1998 30,000 deaths In England were
attributable to obesity which accounted for approximately 6% of all deaths in
that year [18]. The World Health Organization has estimated that in countries
such as the UK, which have a very low child and adult mortality rate, overweight
results in 7.4% of the Disability-Adjusted Life Years (the sum of years of
potential life lost due to premature mortality and the years of productive life lost
due to disability), making it the fifth leading risk factor in the burden of disease
[34]. Adult obesity and its consequences are estimated to have cost the NHS
£480 million to treat during this period and the condition is estimated to have
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had an impact on the wider economy of £2.6 billion through reduced work-force
productivity, that is 0.3% of UK Gross Domestic Product [18].

Although currently concerning, this situation is likely to deteriorate as the
prevalence of obesity is increasing throughout the world at what has been
described as an ‘alarming’ rate [5]. In the UK, obesity has risen by 9% in men
and 7% in women between 1993 and 2002 and, if current trends continue, it is
conservatively estimated that at least one-third of adults will be obese by 2020
[16]. Obesity, therefore, clearly represents a major public health crisis and is in
need of immediate and concerted action in terms of both treatment and
prevention.

1.4 THE DETERMINANTS OF OBESITY & TREATMENT /
PREVENTION APPROACHES

As previously mentioned, adiposity fundamentally develops as the result of a
state of chronic energy imbalance, in which energy intake exceeds the energy
expended during normal bodily functions (resting metabolic rate), eating
(thermic effect of food) and physical activity [8]. In terms of energy intake,
eating behaviour can be defined as the consumption of “...energy as food and
drink that can be metabolised inside the body.” (p104, [5]). More specifically,
eating behaviour includes responses such as the initiation and cessation of
energy intake and diet composition. Behaviour related to energy expenditure is
described as physical activity and has been defined as “...any bodily movement
produced by skeletal muscle that results in a substantial increase over the

resting energy expenditure” (p113, [5]). Physical activity includes activities
undertaken during the course of work (occupational work), activities undertaken
as part of day-to-day living (household and other chores) and activities
undertaken in the individual’s discretionary or free time, including exercise and
sport (leisure-time physical activity) [5]. Considering that physical activity is
thought to account for between 20 and 40% of daily energy expenditure [8], it is
clear that behaviour plays a pivotal role in the development of obesity. Indeed,
changes in eating patterns and increasingly sedentary lifestyles are considered
the most likely explanation for the increasing rates of obesity in the UK [18] and
the World Health Organization claims that *...obesity is a serious disease, but its
development is not inevitable. It is largely preventable through lifestyle
changes” (p4, [5]). However, the factors that determine these eating and
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physical activity behaviours have important implications for how obesity
prevention and treatment is approached.

Despite the relatively simple underlying disease process, obesity is considered to
have a complex, multifactorial aetiology. Positive energy balance is thought to
be influenced by a range of interacting factors, affecting energy intake and/or
energy expenditure via physiological regulatory and behavioural mechanisms
[35]. It is considered that, in the majority of human obesity, no single factor is
solely responsible for obesity and that the relative contribution of individual
factors differs between individuals. In this way, obesity does not have to be
considered as a single, discrete disorder but can be viewed as a group of
heterogeneous disorders [36].

Although obesity is a feature of single gene disorders such as Prader-Willi
syndrome [36], the vast majority of human obesity does not exhibit a clear
pattern of Mendelian inheritance [37]. The 11" update of the human obesity
gene map suggests that over 600 genes, markers and chromosomal regions
have been implicated and that it is likely that, when false positives are accounted
for, as many as 30 genes contribute to obesity risk [38]. The relative
contribution of genetic determinants in the aetiology of positive energy balance
is thought to occur along a spectrum, so that certain individuals are more
susceptible to the development of obesity than others [35). Family, twin and
adoption studies, attempting to quantify the relative contribution of genetic
factors to the population variation of obesity, have produced a range of
heritability estimates from around 30% to 90% [37]. Although these estimates
differ substantially, it is generally considered that they all confirm the presence
of a strong genetic influence in the majority of human obesity [36]. Taking only
the data generated from monozygotic twins reared apart, Ravussin and
Bogardus have suggested that 40% of the 67% of BMI variability that can be
attributed to genetic factors is due to hyperphagia and low activity [39]. The
expression of genetic susceptibility to obesity depends largely upon an
environment in which there are opportunities to consume excess calories and
engage in low levels of physical activity ~ a gene-environment interaction. Or,
as Bray and Champagne eloquently state, “..genes load the gun and a
permissive, toxic environment pull the trigger” (pS21, [40]). Until further
developments are made in the field of genetics, manipulating the environment
would, therefore, seem to represent a key task of obesity prevention and



Chapter One: Introduction to Obesity

treatment strategies. This approach would very much transfer responsibility for
obesity away from the individual, who cannot ‘help themselves’, to medical
science and society as a whole.

Conversely these same heritability estimates suggest that between 10% and
70% of the population variation of obesity cannot be explained by genetic
factors. This stance is supported by analysis of epidemiological studies, such as
the National Health Examination Surveys from the United States [41], which
have indicated that the prevalence of obesity in certain populations has
increased at a rate which cannot be fully explained by evolution [42]. Although
weight gain can be promoted by certain therapeutic drugs, disease states,
viruses and toxins, these are relatively rare situations [5, 40]. Ravussin and
Bogardus have accordingly described this non-genetic contribution to BMI
variability as “...the result of bad behaviour, or so-called ‘sloth and gluttony’.”
(pS17, [39]). This behaviour has been described as ‘bad’ or ‘sinful’ because it is
considered to be under an individual’s voluntary control and, therefore, the

individual is free to participate or not.

While environmental manipulation of the opportunities to consume e€xcess
calories and engage in low levels of physical activity would inhibit the expression
of both genetic and non-genetic determinants of obesity, it is controversial. For
example, in the White Paper ‘Choosing Health: making healthier choices easier’,
the current UK government claims that 88% of the 150,000 individuals surveyed
during the consultation agreed that individuals are responsible for their own
health [43]. They go on to claim that “*People do not want to be told how to live
their lives or for Government to make decisions for them” (Chapter 1, Section 14
[43]). This assertion is also supported by academic research; for example,
Evans et al. [44] demonstrated that US adults were generally opposed to
regulatory or tax-based strategies to reduce childhood obesity. Responsibility

for obesity, therefore, is placed back on the individual.

It is, however, clear that comparing environmental and individual approaches is
not entirely straightforward. Making a particular healthful choice requires the
opportunity to enact that choice; for example, in order to eat a salad rather than
a pie, a salad must be available. However, individuals can alter their degree of
exposure to obesity-promoting environments. For example, choosing their
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‘personal food environment’ [45] so that s/he is in a restaurant that serves
salads. Similarly, in a democratic society, macro environmental changes that
offer the opportunity to engage in healthful behaviours, such as building safe
cycle paths, will only come about if individuals make the appropriate political
choices.

The important role of the individual’s voluntary behaviour is also evident in the
clinical situation. To a certain extent responsibility is transferred away from the
individual by nutritional therapies, such as meal replacements and very-low-
calorie diets, and exercise-on-prescription initiatives, in which food and physical
activity environments are manipulated by health practitioners. Similarly,
pharmacological and surgical treatment options for obesity, administered by
health practitioners, manipulate the involuntary responsiveness to the
environment. However, as The Scottish Intercollegiate Guidelines Network's
guidelines for the management of obesity states, in order to sustain the
reduction in weight produced by any treatment, the individual must make some
fundamental changes in their obesity-related behaviour [46]. For example,
individuals must adhere to their medication regimen despite the possible

unpleasant side-effects or the often radical post-surgical dietary changes.

Although it is clear that individual approaches have a key role to play in the
prevention and treatment of obesity, it is extremely important to recognise that
an obese individual cannot be held solely responsible for their bodyweight.

Individual approaches, however, do not have to create a culture of blame.
Instead, with the appropriate level of support, they have the potential to

empower individuals to not only change their own behaviour but also to change

their environment [47].

1.5 CHAPTER ONE SUMMARY

The condition of obesity, classified by a BMI = 30.0 kg/m?, is a state of excess
adiposity and a risk factor for a wide range of significant physical, psychological
and social problems. As the prevalence of obesity is currently high and set to
increase in the future, immediate and concerted action is required. Individuals
can exert volitional control over their eating and physical activity behaviour and
their environments and, therefore, have an important role to play In treating and

preventing obesity.

10
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CHAPTER TWO:
INTRODUCTION TO OUTCOME EXPECTANCIES

2.1 CHAPTER TWO INTRODUCTION

As discussed in Chapter One, individuals have an important role to play in
tackling the global epidemic of obesity. This chapter aims to review how
cognitions - attitudes, beliefs and knowledge - are thought to determine
individuals’ health behaviour and describe the central role of outcome
expectancies. This chapter will also review in detail, the assessment of outcome

expectancies using psychometric scales and discuss the importance of creating
reliable and valid measures.

2.2 SOCIAL COGNITION THEORY

In contrast to the behaviourist approach, social cognition theory suggests that
behaviour which occurs in a social context, including eating and physical activity,
is not directly determined by the external stimulus of a situation, but by
mediating internal mental processes [48]. It has been argued that, while the
ways in which situations are perceived cannot be measured objectively, unlike
the external stimuli and overt behaviour, these ‘hidden links’ make it possible to

explain the wide range of human behaviour that cannot be fully explained by
biological requirements [48].

The mediating cognitive processes described by social cognition theory have
been organised into a series of distinct, although interconnected, theoretical
stages (Figure 2.1) [48)]). The initial requirement is for the stimulus event to be
recognised, or perceived, by the individual. This perception is then interpreted
and given some meaning through an encoding process. The means by which the
perceived stimulus is encoded depends in part on the individual’s prior
knowledge and experience which is stored in the memory. In turn, this newly
encoded perception will itself become knowledge, be stored in the memory and
may be used in the assessment of future events. It is the combination of the
encoded stimulus and the stored prior knowledge which provides the basis for
further processing and the formation of inferences, judgements and decisions. It

is from these decisions that a behavioural response may then arise.

11
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Figure 2.1 Sequence of information processing (adapted from Bless, Fiedler &
Strack, 2004 [48])

. .. behavioural - - |
. response

© Initial encoding -

| .further inferences |
categorization - |

decisions/judgments

~ perception

e —— —

- memory, organized knowledge .~ =

ettt

The mediating mental processes described by social cognition theory allow
individuals to “...enact their self-conceptions, revise their behaviour, or alter the
environment so as to bring about outcomes in it in line with their self-
perceptions and personal goals.” (P181, [49]). Gollitzer's Model of Action
Phases goes on to delineate this process of self-regulation into four separate,
consecutive stages; the pre-decisional, pre-actional, actional and post-actional
phases [50]. Firstly, the pre-decisional, motivational phase involves individuals
deciding which of their, potentially many, wishes are the most salient. Saliency
is determined by the wish'’s feasibility and by the extent to which the expected
outcomes of the wish are considered desirable. When a wish is considered to be
salient, it can go on to form a ‘binding goal’ towards which the individual feels
some kind of commitment to fulfil. Once this decision to act has been made, the
individual enters the pre-actional, planning phase in which decisions regarding
the initiation of the behaviour required to achieve the set goal are made. These
implementation intentions commit the individual to perform a particular
behaviour when a particular situation is encountered. Once the implementation
intention has been enacted, i.e. the behaviour is initiated, the individual enters
the actional phase. This requires the individual to respond to any opportunities
or problems which occur as they engage in the behaviour in order to bring it to a
successful conclusion. The final, post-actional phases require the individual to
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reflect upon and evaluate their behaviour in order to determine whether or not it
was sufficient to achieve the set goal.

In the information processing sequence described in Figure 2.1, an object is
given some meaning when it is associated with various characteristics. These
encoded perceptions, or beliefs, have been defined as the “...subjective
probability of a relationship between the object of the belief and some other
object, value, concept or attribute.” (p131 [51]). In keeping with the theoretical
sequence of information processing described in Figure 2.1, beliefs can be
formed from a combination of three processes; in response to direct observation
of the object and it's attributes (descriptive beliefs), from some other existing
belief(s) (inferential beliefs), and/or from information provided by some external
source (informational beliefs) [51]. Furthermore, a belief can be considered to
be knowledge if an accepted body of evidence exists against which it can be
judged ‘true’ or ‘false’. Accurate knowledge can, therefore, be conceptualised as
‘justified true belief’ [52]. While a belief can be held with various degrees of

intensity, knowledge is an absolute - it cannot be more or less true, it is either

true or it is not.

It is thought that during the process of association, attitudes towards that object
are automatically and simultaneously acquired [53]. Attitudes are thought to
represent a function of a) the beliefs regarding the attitude object’s attributes
and b) an evaluation of these attributes and have been described as "...a state of
readiness, a tendency to respond in a certain manner when confronted with
certain stimuli” (p174 [54]).

As Conner and Norman point out, there is a sound justification for focusing on
these mediating internal mental processes as a means of promoting health
behaviour change as, not only are social cognitions considered to be important
proximal determinants of behaviour, they are relatively open to modification
compared to other psychological factors such as personality [55]. While
sociodemographic characteristics have been shown to represent significant distal
determinants of health behaviour, their effect is thought to be mediated, in part,

by these internal mental processes.
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2.3 PREDICTING HEALTH BEHAVIOUR: THE CENTRAL

ROLE OF OUTCOME EXPECTANCIES

Both Expectancy Value (EV) Theory [56] and Subjective Expected Utility (SEU)
Theory [57] suggest that a behaviour is more likely to occur if the outcomes
associated with that behaviour are positively evaluated by the individual and less
likely to occur if negatively evaluated. This evaluation is thought to be the
product of outcome expectancies, i.e. beliefs regarding the likelihood that this
outcome will occur and beliefs regarding the value of the outcome. When the
evaluations of the most salient outcomes of a behaviour, both positive (benefits)

and negative (costs), are combined, the overall utility, or desirability, of that
behaviour is produced [55] (Figure 2.2).

Figure 2.2 Subjective Expected Utility Theory (adapted from Conner &
Norman, 1996 [55])

i=m

SEU_’ =):Py. Uy

i=1

Note. SEU; = subjective expected utility of a behaviour j; Py = perceived probability of outcome /
of action j; Uy = subjective utility or value of outcome / of action j; m = number of salient
outcomes.

It is thought that individuals will generally prefer the behaviour with the highest
utility so that the adoption of a health-protective alternative is more likely if the
utility of an alternative behaviour is higher than the utility of the current

behaviour (Figure 2.3).

Figure 2.3 The prediction of health-protective alternative behaviour using

Subjective Expected Utility Theory

PREA = SEUA - SEUC

(where SEU, = BEN, = COSTa; SEUc = BENc - COST)

Note. PRE = prediction of behaviour; SEU = subjective expected utility of the behaviour; A =
health-protective alternative behaviour; C = current behaviour; BEN = benefits associated with
the behaviour; COST = costs associated with the behaviour.
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Although Figure 2.3 presents the benefits and costs of both the current and
alternative behaviours as distinct variables, not receiving a perceived benefit of
one behaviour can also be considered a cost of engaging in its alternative. It
can, therefore, be easier to conceptualise if the formula present in Figure 2.3 is
rearranged in terms of a simple cost-benefit analysis, where the benefits of the
alternative behaviour and the costs of the current behaviour are weighed against

the benefits of the current behaviour and the costs of the alternative behaviour
(Figure 2.4).

Figure 2.4 The prediction of health-protective alternative behaviour using a
cost-benefit analysis

PREAs = (BEN4 + COSTc) - (BEN: + COST,)

Note. PRE = prediction of behaviour; A = health-protective alternative behaviour; C = current
behaviour; BEN = perceived benefits associated with the behaviour; COST = perceived costs
associated with the behaviour,

Outcome expectancies and the cost-benefit analysis are thought to play a central
role in the pre-decisional, motivational phase of self-regulation and have been
incorporated, along with a number of other theories, into the most widely used
social cognition models (SCMs); the Health Belief Model and the Theory of
Reasoned Action and its predecessor, the Theory of Planned Behaviour [55].

For example, according to the Health Belief Model (HBM), the likelihood that an
individual takes a recommended preventive health action is determined by a
core set of beliefs which focus upon threat perception and outcome expectancies
[58]. The perception of threat is thought to be the product of beliefs regarding
perceived susceptibility (i.e. the individual’s subjective perception regarding the
risk of experiencing a negative health event) and perceived severity (i.e. the
anticipated seriousness of the consequences, both medical and social, associated
with such a negative health event) [59]. The evaluation of the recommended
behaviour is thought to be produced when the perceived benefits of carrying out
the recommended behaviour (i.e. it's effectiveness in reducing the perceived
threat) is weighted against the perceived barriers to taking action (i.e. any
negative effect of the recommended behaviour including the loss of positive
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outcomes of the current behaviour) [59]. It is assumed that various
demographic (e.g. age, sex, ethnicity), sociopsychological (personality, social
class, peer and reference group pressure) and structural variables (e.g.
knowledge about the health threat) have the potential to influence threat

perception and behavioural evaluation and, therefore, have an indirect influence
on behaviour [59].

In addition to these cognitive variables, it is suggested that an instigating event
(cue to action) is necessary in order to trigger health behaviour where
appropriate beliefs are held. It is suggested that the perception of threat
provides the driving force for action, the behavioural evaluation provides the
preferred path of action and the cue to action sets the process in motion [59].
There are a huge number of potential cues to action which can be either internal
(e.g. experience of symptoms) or external (e.g. exposure to health education)
[59]. Since the original model was developed, several other variables have been

considered for inclusion, most notably a health motivation variable which refers
to an individual’s readiness to be concerned about health issues [58].

The precise way that the four cognitive variables of the original HBM combine in
order to predict behaviour is not specified, leading to it being described as "...a
loose association of variables that have been found to predict behaviour [rather]
than a formal mode” (p24, [60]). However, according to Weinstein [61], in most
studies an additive combination is assumed and so the HBM predicts health-

protective behaviour using the formula outlined in Figure 2.5.

Figure 2.5 Prediction of health-protective behaviour using the Health Belief
Model (adapted from Weinstein, 1993 [61])

PREA = W;PROB. + W.SEV, + W3EFFECT - w.COST

Note. PREa = prediction of health-protective alternative behaviour; PROB = perceived probability
that a particular health outcome will occur; SEV = perceived severity of a health outcome; € =
heaith consequences under current behaviour; EFFECT = perceived effectiveness of the

precaution; COST = perceived costs and barriers to action; w;, wa, W3, Ws = parameters (>0) to
be determined empirically.
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As the name suggests, the HBM focuses on beliefs regarding the health
outcomes of the behaviours in question. In Figure 2.5, the variables PROB, and
SEV. specifically refer to beliefs regarding the health threat associated with the
current behaviour while EFFECT refers to beliefs regarding the effectiveness of
the alternative behaviour in reducing that health threat. The only variable in
Figure 2.5 to consider non-health beliefs is the variable COST which refers to
beliefs regarding any negative outcome or barrier associated with the alternative
behaviour and, implicitly, any positive outcome of the current behaviour. While
the formula present in Figure 2.5 does agree with the cost-benefit model
presented in Figure 2.4 if the variables (w;PROB. + w,SEV.) + (w3EFFECT) =
(COST) + (BEN,) and w4COST = (BEN. + COST,), this mode!l does not take into
account the potential non-health costs of the current behaviour and the non-
health benefits of the alternative behaviour. This is an extremely important
consideration for, as Stroebe points out, even health-enhancing behaviours are
frequently undertaken for reasons unrelated to health [62]. Although the HBM
‘perceived benefits’ and ‘perceived costs’ constructs are strongly associated with
behaviour across a range of health contexts [63], behaviours such as weight

control, which may be motivated by concern regarding attractiveness as well as
obesity-related comorbidities, might be more strongly predicted if non-health

related outcome expectancies were more fully considered.

In contrast to the HBM, the Theory of Reasoned Action (TRA) incorporates the
costs and, implicitly, the benefits of both health and non-health outcomes. The
TRA suggests that behaviour is affected by behavioural intentions which, in turn,
are influenced by the overall evaluation of the behaviour (attitudes towards
behaviour) and beliefs about whether most people approve or disapprove of the
behaviour (subjective norm) [51]. In accordance with SEU theory, the overall
evaluation of the behaviour is the product of beliefs regarding the likelihood that
the salient outcomes will occur (behavioural beliefs) and beliefs regarding the
value of these outcomes (evaluations of behavioural outcomes). Subjective
norms are described as the product of beliefs about whether each referent
approves or disapproves of the behaviour under consideration (normative belief)
and the motivation to do what each referent thinks (motivation to comply) [64].
The Theory of Planned Behaviour (TPB) is seen as an extension to the TRA as an
additional variable influencing behavioural intention, perceived behavioural
control, is added (e.g. [65]). The overall perception of control over the
behaviour In question is thought to be the product of beliefs regarding the
presence or absence of facilitators or barriers to the performance of the
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behaviour (control beliefs) and beliefs regarding the impact of each of these
factors on the behaviour, either positive or negative (perceived power) [64].
According to Weinstein (1993), the original TRA predicts health-protective
behaviour using the formula shown in Figure 2.6, This formula best agrees with
the cost-benefit model presented in Figure 2.4 as the variables (PROBSEV, +
Z¢:PROBVALUE;) = (COST, + BEN,) and (PROB,SEV,+ I;PROB;VALUE;) = (COST,
+ BEN.) and, across a range of health behaviours, the TRA/TPB ‘attitudes’
construct significantly predicts intentions to engage in behaviour [66].

Figure 2.6 Prediction of health-protective behaviour using the Theory of
Reasoned Action (adapted from Weinstein, 1993 [61])

PREA = PROB.SEV. - PROB,SEV, ~ COSTa

(where COSTra = ZsPROBSVALUE; - Z(PROBVALUE: - aZ[(NBykx = NBcx)MCy])

Note. PREx = prediction of health-protective alternative behaviour; PROB = perceived probability
that a particular health outcome will occur; SEV = perceived severity of a health outcome; € =
health consequences under current behaviour; a = health consequences under alternative
behaviour (the precaution); VALUE = perceived value of a nonhealth outcome; a" = consequences
of alternative behaviour other than health effects; ¢’ = consequences of current behaviour other
than health effects; NB = normative beliefs (strength of desire of another person that the
individual perform a particular behaviour); MC = motivation to comply with the other person’s
desire; k = various individuals whose desires might influence behaviour, wy, Wz, ..., a = parameters
(>0) to be determined empirically.

Outcome expectancies are also implicated in the Transtheoretical Model (TTM)
which was developed by Prochaska and colleagues in order to Iintegrate
processes and principles from a range of psychotherapy and behaviour change
theories [67]. Although it primarily represents a model of behaviour change, It
also provides a model for understanding health behaviour [68].

According to the TTM, individuals can be assigned to a number of stages;
precontemplation - not thinking about change or suppressing thoughts about
change; contemplation - considering making changes but taking no action;
preparation - anticipating making efforts to change and considering what
behaviour one will do; action - actually engaging in efforts to change; and
maintenance - expending effort to retain the changes made during action [68].
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A literature review of studies across twelve health behaviours has demonstrated
that stage of change is consistently associated with pros and cons and that
relationship between stage and decisional balance suggests that in order to
progress from precontemplation, the pros of changing must increase; to
progress from contemplation, the cons must decrease [69]. Further analysis has

suggested that progress from precontemplation to action involves approximately
a one standard deviation increase in the pros of changing and a 0.5 standard

deviation decrease in cons [70]. Several cognitive processes by which

progression between stages is mediated have been suggested: for example

consciousness raising in order to increase pros and aid progression from
precontemplation to contemplation [67].

Decisional balance, the relative weighing of the pros and cons of changing
behaviour is, therefore, a central construct of the TTM and, as Noar and
Zimmerman point out, outcome expectancies and decisional balance are likely to
be highly correlated [{71]. Indeed, responses from decisional balance inventories
have been used to provide construct validity for outcome expectancy scales (e.g.
[72]). There is, however, as yet little empirical evidence to support this

contention [71].

Despite the amount of research that utilises health behaviour theories such as
the HBM and the TPB [71], at the present time no one theory or SCM dominates
research or practice [60]. Although the TPB appears to have emerged as the
SCM with the best predictive power [73], the majority of variance in intentions
and behaviour remains unaccounted for [74]. In order to advance health
behaviour theory, it has been suggested that rather than create a fragmented
literature using the range of different models, an integrative approach should be
employed [71, 73]. Fishbein, for example, has created an integrative model
from a number of leading SCMs which clearly states the role of ‘behavioural
beliefs and their evaluative aspects’ [75]. However, in order to integrate models
[73] or, as Noar and Zimmerman suggest, to empirically compare SCMs [71],

individual constructs such as outcome expectancies need to adequately
assessed.
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2.4 THE ASSESSMENT OF OUTCOME EXPECTANCIES

2.4.1 PSYCHOMETRIC SCALES

In order to investigate individual differences in psychological characteristics such
as outcome expectancy cognitions, it is necessary to quantify the constructs of
interest. However, as discussed in Section 2.2, cognitions are by their very
nature unobservable and so measurement most often relies upon self-report,
where participants respond in a verbal or written manner to statements
regarding the object In question, e.g. interviews and self-completed

questionnaires. In this way, the language of the question or statement is used
to trigger or activate the cognition in order to measure it.

Quantitative measures of psychological characteristics are frequently, and often
appropriately, referred to interchangeably as questionnaires, tests and scales,
although some distinctions can be made [76]. Perhaps the most important
distinction to make is whether the instrument is structured or unstructured. The
items involved in unstructured questionnaires are statistically unrelated and,
therefore, represent individual measures of the cognition of interest. However,
the assumption that complex constructs such as cognitions can be reliably
assessed using a single item has been called into question {54]. In order to
accurately determine whether there are significant differences between subjects
or changes over time, a psychological characteristic must be measured reliably,
I.e, consistently, every time the scale is administered.

According to the classical theory of measurement/, the score obtained from a
measure is not only influenced by the psychological construct under
investigation, the ‘true’ score, but also by other, unrelated factors or
measurement errors (Figure 2.7) [77]. The accuracy with which the obtained
score represents the true score therefore depends upon the impact of
measurement errors. Error can take two forms - random and systematic.
Random effects unpredictably affect scores and add inconsistency to the

measure, reducing its reliability.

Throughout the 20™ Century, test development has been dominated by classical test theory. This
thesis also draws upon this established theory of measurement. It is, however, important to
recognise that an alterative theory - item response theory - has been gaining popularity since its
development in the 1960s. Although it is considered to represent a potentially useful method of
constructing achievement tests, it is not universally accepted. This is mainly because the total test
score is taken to represent the underlying trait against which the performance of the item is judged.
This underlying assumption of complete unidimensionality is considered to be inappropriate for the
majority of psychological constructs {77].
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Figure 2.7 Factors influencing test scores according to the classical theory of
measurement (adapted from Gregory, 2004 {77])

X=T+e
Where X is obtained score, T is the true score, and e represents errors of measurement.

An alternative to single item measures are sets of related items in which scores
from each item are combined in some way to produce a single, overall score -
referred to as structured questionnaires, psychometric tests, psychometric or
psychological scales [76]. These help to minimise the impact of the random
error associated with each item on the overall score and, therefore, improve
reliability. However, according to measurement theory, reliability is not the only
desirable property of a measure. An adequate scale will also be, as far as
possible, devoid of systematic error - an attribute entitled unidimensionality. It
will also measure what it claims to measure - an attribute termed validity.
Paying attention to the psychometric properties of a scale is extremely important
if meaningful results are to be produced. For example, as Conner points out, the
inadequate operationalization of constructs may account for the poor predictive
power seen by many studies looking to predict behaviours from cognitive
variables [60].

To ensure that measures fulfil these important criteria, the test developer can
develop an item pool and then employ statistical test construction techniques
such as item analysis and/or factor analysis to select appropriate items. These
can then be followed by studies seeking to establish the measures’ validity.
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2.4.2 DEVELOPING THE ITEM POOL

2.4.2.1 Content

2.4.2.1.1 Saliency to Construct

The item pool is required to represent a comprehensive sample of all possible
items as it will be from this that items will be selected on the basis of their
statistical properties to form the final scale. Input from colleagues, reviews of
related scales and in-depth interviews or group discussions with relevant
individuals are all sources of information which can guide the development of
items in terms of their content. Using a range of informants can also provide
alternative, engaging ways of expressing the construct in question [54].
Although this initial selection process is subjective, the appropriateness of the
items is later established objectively when the item pool is piloted and
statistically analysed. It is advantageous to pilot as many items as possible,
although this needs to be balanced with the demand placed upon the respondent
(respondent-load) and so it is recommended that at least twice as many items

as are required in the final scale are piloted in the item pool [78].

2.4.2.1.2 Saliency to Respondent

In addition to being salient in terms of the construct under investigation, items
also need to be perceived as relevant by respondents to ensure their continued
engagement with, and ultimately, the success of the scale [54].

2.4.2.1.3 Language

In order to elicit an accurate response, and therefore minimise random
measurement error, items need to be interpreted in a consistent manner. To
avoid misunderstandings, items need to be clear and simple. The use of
technical jargon, abbreviations, double-barrelled questions, and colloquial terms
are just some of the, mostly common-sense, hazards which should be avoided
when writing scale items [54]. The appropriateness of wording is, however,
somewhat dependent upon the population for whom the scale is intended; a
technical term may be appropriate for a scale intended for use among experts,
for example ‘myocardial infarction’ would be more appropriate than *heart attack’
for a group of cardiologists, whereas local slang may be an engaging, vivid
expression for a group of young people.
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2.4.2.1.4 Readability
Although surprisingly not referred to by the leading texts on test construction

(e.g. [77, 79]), the calculation of a readability estimate is a useful technique for
ensuring that an item pool is written in appropriate language for the intended
population. Readability formulas are regression equations which predict the
difficulty of the text from characteristics such as word and sentence length and
how common the words are in the whole of written language [80]. Several
readability formulas are available but the Dale-Chall Formula and the Flesch
Reading Ease Score have received most support [80] and the Flesch Formula has
the additional advantage of being automated in Microsoft Word, although some
doubts have been raised regarding the accuracy of automated readability
estimates in complicated texts [81]. The Flesch Reading Ease Score is calculated
using the formula presented in Figure 2.8 and can be interpreted in such a way
that higher scores indicate more understandable texts [82]. To aid
interpretation, Flesch Reading Ease Scores can be converted into corresponding
Flesch Kincaid Grade Levels (Table 2.1) [82].

Figure 2.8 Flesch Reading Ease Score [82]

Reading Ease = 206.835 - 0.846W - 1.015S
Where W = average number of syllables per hundred words and S = average number of words per
sentence.

Table 2.1  Flesch Kincaid Grade Levels [82]

e ——————————reriiii——

: - Completed grade level required
Reading Ease Score Verbal Description to understand

-

90 - 100 Very easy 4
80 - 90 Easy 5
70 - 80 Fairly easy 6
60 -70 Standard 7-8
50 - 60 Fairly hard

30 - 50 Difficult

0-30 Very hard

Although readability ‘gold-standards’ do not appear to exist for psychometric
scales, it has been suggested that patient information leaflets should not exceed
a readability age of 12 [83], which corresponds to a Flesch Reading Ease Score
of 60 - 70. It is however, recommended that readability estimates are used
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with caution as poorly written text can still produce adequate readability scores
[80]. It is also important to note that the use of medical terminology can inflate
a scale’s readability estimate, for example the use of ‘osteoporosis’ instead of
‘thin bones’ in Winzenberg et al.’s Osteoporosis Knowledge Assessment Tool
(OKAT) [84]. However, the authors, along with others [81], make the point that

long words can be widely recognised in the genera! population, thereby
artificially inflating the reading age.

2.4.2.1.5 Response Sets

An additional source of measurement error is due to response sets. These
represent the tendency of an individual to respond to the item in a particular
manner which is not directly related to the item content [54]. One important
example of this phenomenon is the social desirability response set where
individuals tend to respond more positively if they believe that by doing so they
will be subscribing to some socially acceptable quality. Using neutral wording,
which does not unwittingly direct the individual to any particular response [54]

and anonymity, are techniques that can help [85].

Another important response set is the acquiescence response bias; the tendency
to respond positively to items [54]. This phenomenon can be controlled by
creating a pool which is balanced in terms of positive and negatively worded
items. For example, a respondent who agrees with the statement ‘Smoking is
damaging to health’ would be expressing a positive attitude towards the harmful
effects of smoking on health, whereas to express the same attitude when faced
with the statement ‘Smoking is not damaging to health’, a respondent would
need to disagree. As Kline points out, special attention needs to be paid to the
generation of viable negatively-worded items [78]. For example, a less

demanding alternative to ‘Smoking is not damaging to health’ could be 'It is

healthy to smoke’.
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2.4.2.2 Response Formats For Assessing Outcome Expectancies
2.4.2.2.1 The Assessment of Knowledge

The preferred response format for tests which measure skill or knowledge levels
is often claimed to be multiple-choice (e.g. [77, 78]). Here the participant is
presented with a question followed by a series of answers, although only one of
the answers represents the correct response while the others serve to distract
the participant. One of the most appealing characteristics of the multiple-choice
response format is that it can reduce the impact of guessing. For a multiple-
choice item with five possible answers, the likelihood that the respondent will
select the correct answer by guessing is 20% if the distractors are equally well
endorsed. Guessing is a significant problem for measures of skill or knowledge
as it introduces random measurement error [78]. In contrast, an item which
offers a true or false option to a statement will give the respondent a 50%
chance of selecting the correct answer by chance. True-false response formats
do, however, offer certain advantages over the multiple-choice format and are
particularly appropriate for the measurement of detailed, factual knowledge
[78]. One of the major difficulties with measuring skill or knowledge levels is the
need to write items that can be unambiguously considered true or false without
being trivial [78]. This can be particularly challenging for multiple-choice items
which require, for example, five unambiguous, equally reasonable and non-
leading answers to measure each item. The true-false response format reduces
respondent load and is, therefore, quick and easy to complete. Several
strategies are available to reduce the impact of guessing - one option is to ask
respondents to select an ‘uncertain’ or ‘don’t know’ option rather than guess at
an item. In addition to minimising guessing, the ‘dont know’ option
acknowledges that not every participant will have a clear response and,
therefore, may help to avoid isolating individuals which is Important as
respondent motivation is essential to maximise response rates, and ensure
accuracy [54]. If a ‘don’t know’ option is used, the test constructor must decide
on how this is to be scored; whether being unsure of the answer is ‘better’ than
getting the answer wrong and is, therefore, given a higher score or whether
‘don’t know’ is the same as getting the answer wrong so that they are scored
equally. It is, however, important to note that the former option conflicts with
the concept of knowledge as an absolute as discussed in Section 2.2.

There has, however, been some debate as to whether items that have a pre-

designated range of options by which to respond (closed-response formats) such
as multiple-choice and true/false items, represent the most appropriate measure

25



Chapter Two: Introduction to Outcome Expectancies

of knowledge (e.g [86]). Closed-response items require the participant to
compare the information presented in the question with a representation stored
in the memory as discussed in Section 2.2; a process of recognition [87]. For
example, Wardle and colleagues asked their participants ‘I would like you to look
down the list and tell me which things you think affect a person’s chance of
developing bowel cancer’, followed by a list including ‘older age’ and ‘smoking’
[88]. Alternatively, an open-response item such as ‘What do you think are the
main things that increase a person’s chance of developing breast/bowel cancer?’
[89], requires the demanding process of recall. Here the retrieved
representation, for example ‘older age’, is different from the information
presented in the question [87].

As demonstrated by a comparison of these two items, higher knowledge scores
can be produced by closed-response items [86]. However, it has been
suggested that it is unprompted responses that are most relevant for risk factor
knowledge [86]. Although preventive health behaviour is most likely to be
determined by knowledge that, due to the lack of external cues, is easily
accessible, in a climate of health promotion, this may be less relevant. Open-
response items are also associated with a number of other limitations, for
example compromising anonymity, possible interviewer bias, the subjectivity
inherent in coding responses, the potential for floor effects and, importantly for

large surveys, the considerable resources required.

Out of the available response formats, a closed-response item with a
true/false/uncertain response format, therefore, appears to represent a reliable
and user-friendly method of assessing detailed knowledge such outcome

expectancies.

2.4.2.2.2 The Assessment of Beliefs

Methods of scaling have mainly been developed in the field of attitude
measurement, although the principles are applicable, and widely used in the
development of scales measuring other characteristics such as health beliefs that
cannot be categorised as true or false [90]. Thurstone, Guttman and Likert
scales are three of the main scaling methods which were all originally designed
to measure attitudes by assessing the extent to which people express support or
opposition for a number of carefully constructed statements. These statements
express a belief about the attitude object which can be assessed in terms of
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whether endorsement represents a favourable or unfavourable sentiment of the
construct in question [90]. There are also semantic differential scales which
differ from Thurstone, Guttman and Likert scales as participants rate the object

or person in question on a scale anchored at each end by an opposing adjective,
for example:

Strong & ..eeeenen V/ D eettecerse § seeamessess 4 cevserennes & sesssceseee 5 eeseeesames o Weak

Although the relative simplicity of semantic differential scales reduces
respondent load, it can lead to ambiguity, which is a potential source of
measurement error. For example, in relation to a person, ‘strong’ could refer to
physical strength and/or strength of character.

Despite the range of response formats available, Likert scales have emerged as
the most popular scaling method [54, 78, 90]. In a Likert scale, the respondent
is normally given a number of categories reflecting a continuum of endorsement
to choose from, for example ‘strongly agree’, ‘agree’, ‘uncertain’, 'disagree’, and
‘strongly disagree’. As well as the traditional five-point scale, seven-point scales
can be used to provide a higher level discrimination between scores, although it
is suggested that nine is the maximum number of points after which no further
value is conferred [78]. Test constructors also have the option to remove the
neutral option to produce a scale with an even-number of categories, which has
the effect of forcing the respondent to indicate some direction. The responses
are then traditionally scored in such a way that a high score indicates a high
level of the characteristic in question. The test constructor then decides whether
the endorsement of an item indicates a favourable inclination and consistently
scores the items appropriately i.e. ‘strongly agree’ = 5 to 'strongly disagree’ = 1
when endorsement is favourable and ‘strongly agree’ = 1 to ‘strongly disagree’ =
5 if unfavourable. Scores from each item are then simply added together to
produce the total scale score. Although this method of scoring requires the test
constructor to subjectively evaluate the items, inappropriately scored items will

be revealed when subjected to statistical analysis.

The major strength of Guttman scales over Likert scales is the reproducibility of
scores. For example, a score of five on a reproducible scale from zero to 10 will
always indicate that items 1-5 were endorsed, whereas on a non-reproducible
scale a score of 5 could be produced by endorsing any combination of 5 items.
However, reproducibility is not universally considered to represent an essential
feature of psychological scales [54]. A disadvantage of this emphasis on
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reproducibility is that it tends to produce scales with very narrow content
domains [54]. While homogeneity is an essential feature, scales with a highly
narrow focus may lose their ability to measure the whole construct. In addition,
although it is suggested that the emphasis on reproducibility ensures
homogeneity [54], items may be successfully ordered in terms of their relative
favourability, even if they have unrelated contents [78]. In addition, while
scalogram analysis ensures that items that are closely associated (i.e. have low

reproducibility) are excluded, this leads to the criticism that Guttman scales have
limited discriminatory ability [78]. Similarly, Thurstone scales have also come
under criticism, this time for their use of a panel of judges to evaluate the
importance of item endorsement. This needs to be both sufficiently large
(n>100) and representative of the population for which the scale is intended and
is ultimately a subjective process [54].

In addition to being widely used and, therefore, presumably familiar to
participants, Likert scales are easily constructed [78], understood and analysed
[90], and allow the respondent higher degree of expression than Guttman and
Thurstone scales. Likert scales have also found support within the literature,
particularly for investigating cognitive theories [54, 78]. However, aithough
Likert scales have emerged as a popular and useful scaling technique for
constructs such as outcome expectancies, it is important to recognise that it can
only ever, strictly speaking, produce ordinai-level data. For example, a 5-unit
change in score between zero and five is not necessarily of the same magnitude
as a 5-unit change in score between five and ten.
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2.4.3 THE FACTOR ANALYTICAL METHOD OF TEST CONSTRUCTION

2.4.3.1 Introduction

Once an adequate item pool has been developed using the principles outlined in
Section 2.4.2, it is important to administer the items to a pilot sample. The
responses can then be tested statistically to ensure that the resultant measure is
psychometrically sound and, as closely as possible, fulfils the requirements of

the linear scaling model as discussed in Section 2.4.1.

Exploratory factor analysis is considered to represent a superior statistical test
construction method as it produces unidimensional measures [78]. As discussed
in Section 2.4.1, error can take two forms; random and systematic. Systematic
measurement errors will affect the scale if, for example, the items consistently
measure a second psychological characteristic alongside the one it is designed to
assess, for example education level and knowledge. Although it may not be
possible to create an exclusively unidimensional measure, factor analysis can
ensure that it is adequately unidimensional by identifying those items from the

item pool that group together in relatively independent sets [91].

2.4.3.2 Procedures

The process undertaken in factor analysis can be described as four stages; the
computation of a correlation matrix, factor extraction, factor rotation, and factor
interpretation. In his section on test construction methodology, Kline implies
that factor analysis is a one-off process [78] although a more dynamic,
interacting process is described by Tabachnick and Fidell [91]. They suggest
that factor analysis can be repeated in several different ways until the most

useful, interpretable solution is achieved [91].

2.4.3.2.1 Correlation Matrix
The first calculation in factor analysis involves the computation of a correlation

matrix of all possible pairing of the items in a pool using the phi correlation
coefficient for dichotomous items and Pearson product moment for items with a

response scale [78].

2.4.3.2.2 Factor Extraction
Although there are a range of methods available to extract factors from the
correlation matrix, the most commonly used techniques are principal
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components analysis (PCA) and principa! factors analysis (PFA) [91]. While both
of these techniques aim to extract factors which explain the maximum amount of
variance, PCA achieves this by analysing all the variance in the observed
variables while PFA analyses covariance and, therefore, attempts to eliminate
the error and unique variance in order to reveal a clearer picture of the
underlying processes determining the correlations between variables [91]. The
significance of this distinction in approach is that the factors extracted by PCA,
more accurately referred to as components, represent empirically derived sets of
correlated variables, while the factors extracted by PFA represent underlying
dimensions [91]. Although PFA may, at first glance, appear to be a more
appropriate extraction method for the process of test construction than PCA, it
must be remembered that the factors identified are theoretical as they are based

on estimates of the actual variables. This reliance on estimations can result in
factors that do not reproduce the correlation matrix as well as other methods - a
situation indicated by high correlations in the residual correlation matrix [91].
However, despite the different approaches to factor extraction, PCA and PFA

often produce highly similar solutions [91].

From correlation matrices involving a large number of variables, as would be the
case constructing a number of tests, it is normal that a large number of factors
will emerge, each only explaining a small amount of the overall variance. As the
aim is to reduce and summarize the variance to a few, interpretable factors,
decisions have to be made by the test developer as to how many factors to
extract. Factors can be selected on the basis that they have Eigen values of one
or more, by visual inspection of a Scree Test or on the basis of the expected
number of dimensions [78, 91]. For example, as the item pool had been written
specifically to capture the benefits and barriers associated with medication and
dietary compliance, Bennett et al. requested a two factor solution for each of
their scales [92]. Alternatively, the number of factors can be determined by
inspection of the residual correlation matrices of several, repeated PCA or PFA,
each requesting a different number of factors to be extracted [91]. If the

number of factors extracted adequately summarises the data, there will be very
little difference between the original correlation matrix and the correlation matrix

reproduced by the factor solution. Tabachnick and Fidell, rather vaguely,
suggest that ‘several’ residuals between 0.05 and 0.10 or a ‘few’ residuals

exceeding 0.1 could indicate an inadequate factor solution [91].
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2.4.3.2.3 Rotation

Even if the factors extracted explain an adequate proportion of the variance,
rotation to simple structure is often required before they can be meaningfully
Interpreted [78). However, although rotation alters the factor loadings so that
each factor has only a few high loadings, thereby improving its interpretability, it
does not improve the amount of variance the factor solution explains [78].
There are two forms of rotations available; orthogonal rotation where the factors

are rotated in such a way that they remain uncorrelated and oblique rotation
where factors may be correlated. There are many methods for achieving both
orthogonal and oblique rotation, although most commonly used are Varimax and

Direct Oblimin, respectively [78]. Kline suggests that oblique rotation is the
technique of choice unless there is a compelling reason for assuming that the

extracted factors are uncorrelated [78].

2.4.3.2.4 Factor Interpretation

Items are selected from the pool on the basis that they load (correlate)
significantly, in excess of 0.3, and exclusively on one factor [78]. Kline also
suggests that the selected items’ p-values are inspected. An item’s p-value
represents the proportion of the sample getting the item correct or putting the
keyed response. If the majority of participants are responding in the same way
to a particular item it will not be able to reveal subtle differences between
individuals. Once the items have been selected, the test constructor must then

interpret what this empirically derived set of correlated variables is actually
measuring [91]. This is obviously a subjective process and ideally should be

followed by empirical testing as outlined in Section 2.4.5.

2.4.3.2.5 Replication
To ensure that the factor structure produced by the pilot study is stable and not
a chance anomaly, Kline recommends that the factor structure should be

investigated in a second pilot study [78]. While individual items are unlikely to

load exactly as before, the general structure should be replicated.

2.4.3.2.6 Reliability

As discussed in Section 2.4.1, it is important to ensure that the scale is reliable,
which can be achieved by assessing the inter-relatedness, or internal
consistency, of the scale, as items are more likely to correlate highly with each

other if they have low error components, i.e. they are relatively accurate
measures of the true score.
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Cronbach’s alpha coefficient is considered to be the best index of internal
consistency [78]. It is based upon an older concept - the split-half reliability
which is calculated from when the scale, administered at one time point, is split
into two and the scores on each half of the scale are correlated. The correlation
produced from this procedure needs to be adjusted using the Spearman-Brown
formula to take into account that the calculation is performed on only half the
items in the full test [77]. However, there is no guarantee that any other single
split will produce equivalent halves. Cronbach’s coefficient alpha has been

described as the mean of all possible split-half coefficients, corrected by the
Spearman-Brown formula [77].

The reliability of the scale can also be assessed directly by administering the
scale to a large (n > 100), heterogeneous and representative sample on two
separate occasions and correlating the two sets of scores. The scale is
considered reliable if the level of agreement between the two measurements
exceeds a given threshold. While temporal stability is an appropriate criterion
for scales assessing stable traits such as personality, it is less appropriately
applied to tests of less stable constructs, such as knowledge and beliefs, which
may genuinely change between tests following exposure to, for example, a
relevant health education campaign. In such cases, low test-retest reliability
does not necessarily mean that the scale is unreliable and is therefore difficult to
interpret. It is suggested that the test and retest measurements are taken 3
months apart, as while a shorter span between tests would reduce the chance of
intervening factors affecting an unstable construct, anything less than 3 months
may result in the scores being influenced by recall and so artificially boost the
test-retest reliability coefficient {78]. In addition, respondents who agree to
repeat the test are likely to be highly motivated and, therefore, may not
represent a ‘heterogeneous and representative’ sample with which to compare

SCOres.

As Gregory points out, it is the amount of acceptable measurement error which
influences the cut-off for the test-retest or internal consistency reliability
coefficient. If important decisions are to be made about individual scores (e.qg.
treatment options), acceptable reliability coefficients may be as set high as 0.95
l.e. 95% of the measured variance is due to the dimension of interest [77].
Others suggest that 0.7 is the minimum reliability acceptable for a good test

[78] while others, such as Bowling, suggest that 0.5 can represent a useful cut-
off [90].
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2.4.3.3 Factors Influencing Factor Analysis

2.4.3.3.1 Variables Entered

As Kline points out, rotation procedures minimise the variance explained by the
first general factor, so that it is unwise to conduct factor analysis on an item pool
that contains only one content domain [78]. However, the number of content

domains developed at any one time must be balanced by the obvious limitation

of how many variables measured by questionnaire items a participant can be
reasonably expected to respond to.

2.4.3.3.2 Sample

Kline suggests that ideally a ratio of 3 subjects per item should be used in a
factor analysis, although 100 represents the absolute minimum sample size [78].
Tabachnick and Fidell, on the other hand, suggest that 300 or more individuals
represents a generally reliable sample size [91], while Comrey describes a
sample size of 200 as fair [93].

In addition to being an adequate siie, the sample also needs to be
representative of the population for which the scale is intended and sufficiently
diverse as to allow factors to emerge from the data. Although a representative,
heterogeneous sample is desirable, sample characteristics such as gender can
influence the factor structure. Kline recommends that the factor analytic method
of test construction is carried out in parallel on male and female samples to
ensure that the items are unidimensional for both sexes [78]. However, as
Tabachnich and Fidell point out, a wide range of possible sample characteristics
may produce separate factor structures [91], which, if accommodated, would

dramatically increase the number of respondents required.

2.4.3.3.3 Data Screening

Prior to a factor analysis, Tabachnich and Fidell recommend that the data-set is
screened for missing values and the variables examined for fit with the
assumptions of multivariate analysis: multivariate normality, linearity,
homoscedasticity, factorability, but the absence of multicollinarity and
singularity, and the absence of univariate and multivariate outliers among cases
[91]. Failure to address these issues can be extremely important. For example,
both univariate and multivariate outliers can have a disproportional and,
therefore, distorting influence on factor solutions. Others, such as multivariate

normality, linearity and homoscedasticity are not essential, but can enhance the
factor solution.
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2.4.4 THE ITEM ANALYTICAL METHOD OF TEST CONSTRUCTION
2.4.4.1 Introduction

The factor analytical method of test construction, when properly applied, can
produce reliable, discriminatory and unidimensional scales. It is not, however,
particularly suitable for the construction of a single test as rotation tends to
reduce the variance of the first factor extracted, and requires large resources
[78]. An alternative method is the item analytic method of test construction
which produces discriminatory and homogeneous scales and requires smaller
sample sizes; a strategy employed by Butler et al. during their development of a
psychological adjustment to morbid obesity scale [94]. Although the item
analytical method does not assess unidimensionality, it is considered to be a
viable alternative to factor analysis when the construct in question is clearly
defined, making it possible to write unifactorial items [78].

2.4.4.2 Procedures

2.4.4.2.1 P-values & Item-Total Correlations

One method of item analysis described by Kline selects items on the basis of two
criteria; a p-value between 0.2 and 0.8, as discussed in Section 2.4.3.2.4, and
an item-total correlation exceeding 0.3 [78]. The correlation of each item with
the total score is used to select suitable items, as this will ensure that the final
scale is homogeneous. A corrected item-correlation coefficient can also be used
which correlates each item with the sum of all other items [78]. This approach,
although using different cut-offs, was used by Parmenter and Wardle in their
development of a general nutrition knowledge questionnaire [95]. However,
what is particularly interesting about their application is that items were retained
if they failed the stated criteria on the basis that “..they were considered to be
testing an essential aspect of nutrition knowledge not covered elsewhere in the
questionnaire” (p300, [95]).

2.4.4.2.2 Maximization of Internal Consistency

The second approach to the item selection process described by Kline involves
systematically removing items in order to maximise the remaining item’s
Cronbach’s alpha coefficient [78]. In addition to computing an item pool’s
overall alpha, statistical packages such as SPSS will also calculate, for each item,
the alpha for the item pool if it was removed. Items can, therefore, be
systematically removed from the pool until the point is reached were the scale’s
internal consistency would no longer be improved by removing any of the
remaining items and/or an acceptable coefficient is produced.
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2.4.4.2.3 Replication

As with factor analysis, once item selection has occurred, it is recommended that
the selected items should be administered to a new sample in order to check
that the psychometric properties are stable and not the result of chance [78].

2.4.5 TEST VALIDATION PROCEDURES

2.4.5.1 The Concept of Validity

Oppenheim describes validity as "“...the degree to which an instrument measures
what it is supposed or intended to measure” (p160, [54]) - an undeniably
important characteristic. Although there are several methods that can be used
to establish a scale’s validity, as previously discussed in Section 2.2, the
constructs measured by psychological scales, for example outcome expectancies,
are abstractions and so proving what the instrument measures can be
challenging. Gregory also questions the static approach to the establishment of
validity by suggesting the validation process is in fact ongoing, with evidence

accumulating as the test is used in different populations over time [77].

2.4.5.2 Face Validity & Content Validity

Perhaps the least persuasive form of validity is face validity, which Oppenheim
refers to as the extent to which the test developer believes that the items are
useful [54]. However, face validity appears to be somewhat redundant as it
would be an unlikely situation that saw a test constructor bothering to develop
and/or use items s/he did not believe in. Gregory, however, extends this
definition to include respondents and considers face validity to be an issue of
general acceptability [77]. There is, however, very little guidance as to how this
should be established, although most researchers appear to use feedback from
pilot study participants (e.g. [94]). A more impartial, although still subjective
version of face validity, is content validity. This represents the extent to which a
panel of experts believe that the items included represent a well-balanced
sample of the content domain to be measured [54]. For example, Parmenter
and Wardle subjected their general nutrition questionnaire item pool to two
reviews involving four psychologists and four dieticians [95]. In order to make
these judgements, Kline suggests that content validity should only be applied to
scales in which the domains are clearly defined [78]. However, once again,

there is very little guidance available regarding appropriate sample sizes, the

35



Chapter Two. Introduction to Qutcome Expectancies

panel’s qualifications, or how to deal with responses. Although Gregory does
offer one approach to quantifying content validity based upon inter-rater
agreement, he does not offer acceptable cut-offs and recognises that it fails to
take into account more qualitative aspects [77]. Bennett et al. for example
utilised a content validity index defined as the proportion of items rated as quite
or very relevant by two experts, in their development of a scale to assess beliefs
about medication and dietary compliance in people with heart failure, and
considered the resultant value of 0.81 as acceptable [92].

2.4.5.3 Criterion Validity & Construct Validity

In addition to the subjective evaluations offered by content and face validity,
there are empirical methods which aim to establish whether or not a scale is
measuring what it is intending to measure. Criterion validity is said to be
established if the scores from the proposed scale correlate significantly with
some other measure of the construct in question [77]. There are two main
forms of criterion validity. Firstly, concurrent validity which involves the
simultaneous measurement of the construct in question using an established
method and the proposed test, and secondly predictive validity, which assesses
the ability of the test to predict future changes in relevant variables [77]. In
addition to the use of criterion variables, validity can also be established
empirically if the test correlates significantly with a set of theoretical sound
assumptions about the cognition in question [54]. Construct validity can be
further divided into convergent validity and discriminant validity on the basis of
whether the expected correlation between the test and the other variable(s) Is
positive or non-significant/negative, respectively [77]. There is, however, some
overlap between concurrent and construct validity; while concurrent validity
involves the test’s correlation with an established, valid measure of the construct
in question, construct validity deals with theoretical assumptions. However, as
discussed in Section 2.2, cognitions such as outcome expectancies are
abstractions and so the extent to which an adequate criterion truly exists is
questionable. As Kline points out, "When [good criterion tests] do not [exist,]
concurrent validity studies are best regarded as aspects of construct validity”
(p21, [78]). One such example, is the 12-item Short-Form Health Survey (SF-
12), a generic measure of health-related quality of life (HRQL), which has been
reported repeatedly to correlate highly with other measures of HRQL [96].
Whilst many of these other measures, such as the Nottingham Health Profile, are
well-used, due to the abstract concept of HRQL, they cannot be considered
entirely valid. The authors, therefore, discuss these results in terms of construct
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validity [96]. Suitable criteria/constructs with which to compare new scales can,
however, be difficult to locate as very often the motivation for developing a new

test is that no ‘gold-standard’ or sound theoretical assumptions have previously
been established.

There can also be problems with predictive validity, as this relies upon the
strength of the theoretical assumptions underlying prediction. For example, a
study designed to investigate the predictive validity of the Minnesota Multiphasic
Personality Inventory-2 (MMPI-2) with respect to outcome from Roux-en-Y
gastric bypass (RYGBP) surgery for morbid obesity, demonstrated that several
subscales did indeed predict one-year post-surgery weight loss [97]. 1t is,
however, unclear as to how subscales which did not predict weight loss should
be treated; can it really be claimed that do they not measure what they claim to
measure or is it more reasonable to suggest that the construct in question does
not predict post-surgical outcome?

2.4.5.4 Cross Validation

As discussed in Section 2.4.3.2.5 and 2.4.4.2.3, it is important to ensure that
validity is not the product of chance by using a data-set that has not been
involved in the item selection process [77].

2.5 CHAPTER TWO SUMMARY

Outcome expectancies (beliefs regarding the likelihood that an outcome will
occur following an action and beliefs regarding the value of that outcome) and
the cost-benefit analysis described by Expectancy Value (EV) Theory [56] and
Subjective Expected Utility (SEU) Theory [57] (the relative balance of positive
and negative outcome expectancies associated with a behaviour and its
alternative(s)), are thought to play a central role in the pre-decisional,
motivational phase of self-regulation and, therefore, determine behaviour such
as that which influences bodyweight.

Psychometric scales offer a standardised and cost-effective method of

quantifying psychological characteristics such as outcome expectancy cognitions.
However, if meaningful results are to be produced, it is extremely important that

attention is paid to scale's psychometric properties. Particular care needs to be
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taken to write appropriately worded items. These items must also have a
suitable response format. For example, true/false/uncertain is a reliable and
user-friendly method of assessing knowledge, while the Likert scale is a widely
used method of assessing beliefs and attitudes. In terms of statistical test
construction procedures, factor analysis can produce reliable, discriminatory and
unidimensional scales, although the item analytic method is considered a viable
and less demanding alternative. It is also important to establish that the scale

measures what it claims to measure - a significant challenge for abstract
concepts such as outcome expectancies.
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CHAPTER THREE:
OBESITY OUTCOME EXPECTANCIES

3.1 CHAPTER THREE INTRODUCTION

As discussed in Chapter Two, outcome expectancies have been implicated as key
determinants of health behaviour. This chapter aims to describe why obesity
can be considered a health behaviour and critically appraise existing research
that has investigated obesity outcome expectancies. It also aims to describe the
way in which outcome expectancies are currently utilized in obesity interventions
and discuss their future potential, drawing upon lessons from the smoking
literature. Finally this chapter aims to clarify the need for psychometrically
sound measures of obesity outcome expectancies.

3.2 OBESITY AS A HEALTH BEHAVIOUR

While there are many different definitions in use, the term ‘health behaviour’ can
be used to describe any specific action which, when carried out, is known to
enhance or maintain health [62]. If health is defined as ‘...a complete state of
physical, mental, and social well-being and not merely the absence of disease or
infirmity’ [21], it is clear that this concept embraces a huge variety of specific
activities. A health behaviour can be considered as health-enhancing (e.g.
exercise participation) or health-protective (e.g. vaccination against disease), it
can represent the avoidance of a health-compromising behaviour (e.g. smoking)

or it can be a sick-role behaviour which is undertaken in order to get well (e.g.
compliance with medical regimens) [55].

In order to achieve a Body Mass Index within the healthy range of 18.5 — 24.9
kg/m?, individuals need to undertake one of three processes - weight gain,
weight maintenance or weight loss. While people classified as underweight need
to undertake specific actions that promote a positive energy balance, people that
are overweight need to adopt behaviours that promote a negative energy
balance. In contrast, individuals who are already classified as a healthy weight
need to continue current behaviour and/or adopt new behaviours in order to
promote energy balance. Regardless of which process a person is undertaking to
achieve a healthy body weight, the specific actions involved can all be broadly
classified as weight control; a universally health-enhancing behaviour. However,
as the focus of this enquiry is excess adiposity, the type of weight control
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referred to in this thesis can be defined as weight control to avoid obesity, be

that weight loss or weight maintenance.

Although some behaviour, such as smoking tobacco, is directly health-
compromising, the categorisation of other behaviours is dependent upon the
context in which they are performed. Behaviour such as eating a portion of
high-fat food, for example, is only health-compromising in the context of the
consumption of an overall high-fat diet as, in the case of a diet which is generally
extremely low in fat, the same action could actually be considered health-
promoting. For obesity, the context in which a specific action is undertaken is
also extremely important; as discussed in Section 1.4, it is the relative balance
of a huge variety of possible specific actions relating to energy intake and energy
expenditure that influences adiposity. Therefore, although successful or
unsuccessful weight control, as indicated by adiposity, is strictly speaking an
outcome rather than a behaviour [53], until more research is conducted into the
behavioural determinants of obesity, it is very difficult to infer positive or
negative weight control behaviour from specific actions or even categories of
specific actions. If adiposity is used as the indicator of weight control behaviour,
it is important to recognise that a significant proportion of an individual’s body
weight is likely to be due to non-psychological determinants, as discussed in
Section 1.4. However, the extent to which cognitions predict behaviour will be
enhanced if cognitions are salient and are measured with the same level of
specificity or generality as the behaviour [53].

3.3 OUTCOME EXPECTANCIES REGARDING OBESITY-
RELATED SPECIFIC ACTIONS

To date, a large amount of research that has investigated the role of Social
Cognition Models (SCM) and outcome expectancies in relation to obesity, has

focused upon cognitions regarding specific actions. In a review of health
behaviour models in obesity prevention, Baranowski et al. provide numerous
examples of studies that have investigated specific eating or physical activity
behaviours associated with obesity, for example eating a high-fat diet, with
cognition regarding those specific behaviours [68]. Kristal et al.’s analysis of the
Washington State Cancer Risk Behavior Survey, for example, revealed that
participants who reported fewer perceived barriers to eating a low-fat diet were

significantly more likely to consume a low-fat diet after two years, even when
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adjusted for baseline and sociodemographic characteristics [98]. Similarly,
Harnack et al.’s analysis of the 1992 National Health Interview Survey Cancer
Epidemiology Supplement revealed that perceived barriers to eating a healthful
diet, such as cost, showed a number of significant associations with higher fat
intakes and lower fibre, fruit and vegetable intakes [99]. In a recent review of
the role of outcome expectancies in predicting physical activity, Williams,
Anderson and Winett concluded that the limited research to date has generated
mixed results, although they do suggest that beliefs in the benefits of exercise
are particularly predictive in older adults [100]. Of particular interest is a study
conducted by Steptoe, Rink and Kerry which demonstrated that, following a brief
behavioural counselling intervention, overweight sedentary patients with fewer
perceived barriers to exercise at baseline, were more likely to increase their
physical activity when followed up 12 months later [101].

While the cognitions and behaviours in these studies are measured with similar
degrees of specificity, as previously discussed, adiposity results from the relative
balance of a huge variety of possible specific actions relating to energy intake
and energy expenditure. As Baranowski et al. conclude, although social
cognition models such as the Theory of Planned Behaviour have great potential
in obesity prevention, they recognise the need for outcome expectancies which
deal with obesity, not just eating and physical activity behaviours [68].

3.4 OUTCOME EXPECTANCIES REGARDING OBESITY

3.4.1 INTRODUCTION TO THE OBESITY OUTCOME EXPECTANCIES
LITERATURE

As outlined in Section 2.3, beliefs in the benefits of weight control behaviour and

the costs of being obese (positive obesity outcome expectancies) and beliefs in

the costs of weight control behaviour and the benefits of being obese (negative

obesity outcome expectancies) are considered to predict weight control

behaviour.

Although obesity outcome expectancies have also been investigated in an
enormous variety of studies, this construct, along with many other cognitive
variables, is often very poorly defined and operationalised. Furthermore, studies
are also predominately descriptive in nature and utilise a wide variety of single
item measures that are rarely used again. As discussed in Chapter Two, careful

consideration of items is required to minimise measurement error and so this
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section aims to critically appraise the various ways in which previous studies
have considered general health-related, specific health-related and psychosocial
obesity outcome expectancies, with the key features of these studies presented
in table-form in Appendix Two. It also aims to discuss how the research to-date
has influenced what is understood about obesity outcome expectancies and

finally to consider what further research is required.

In order to limit this review to a manageable size, several restrictions have been
applied. Studies are excluded if items are explicitly concerned with childhood
obesity on the basis that excess adiposity is not necessarily associated with the
same outcomes in children and adults, for example employment prospects or
sexual attractiveness. In addition, studies are excluded if they do not focus
upon the outcomes associated with obesity but instead consider obesity as one
of a range of risk factors for a particular health condition. Obesity has been
considered in a huge number of studies regarding knowledge and beliefs
regarding predominately cardiovascular disease risk factors (e.g. [102-104]), but
also cancer (e.g. [105-107]) and even heartburn risk factors [108].
Unfortunately, these studies only employ a single item to assess the obesity-
health condition relationship which is often then incorporated into risk factor
scale, so that no information is presented about the individual item of interest.

One further limitation of this review is that studies will be excluded if they utilise
personalised items, for example O’Connell and Velicer’s 20-item Decision Balance
Measure for Weight Loss [109]. This consists of two unidimensional subscales: a
10-item Pro Scale covering aspects of health, emotional well-being, and social
approval (e.g. 'I would feel more optimistic if I lost weight’) and a 10-item Con
Scale (e.g. ‘I would be less productive in other areas if I was trying to lose
weight’). The authors found that among a sample of university students who
considered themselves overweight, pros and cons were associated with weight
loss stage of change as described in Section 2.2. However, a study by Krummel
et al. that utilised O’Connell and Velicer's Decision Balance Measure for Weight
Loss, demonstrated that, among 151 low-income women, although pros were
significantly associated with stages for losing weight (p< 0.001), cons were not
[110]. Hawkins, Hornsby and Schorling also demonstrated that, among a
sample of 142 rural African American women, pros were significantly predictive
of stages of change, although they did not measure cons [111]. However, pros
have not always been shown to predict stage of change, for example Pinto et al.
demonstrated that although overweight breast cancer survivors endorsed more
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pros than non-overweight participants, they demonstrated lower stages of

motivational readiness for weight loss/maintenance [112].

Although these studies offer some support for the role of weight loss pros and
cons in predicting stage of change for weight loss, these studies are cross-
sectional and do not demonstrate that weight loss decisional balance predicts
actual weight loss behaviour. This is particularly concerning as Jeffery, French
and Rothman have demonstrated that stage of change did not significantly
predict weight control over a 3 year period in their sample of 719 women [113].
Macqueen, Brynes and Frost have also reported that stage of change failed to
distinguish dietetic outpatients most likely to lose weight [114], although
Prochaska and colleagues have reported that participants in the action stage are
more likely to attend treatment session and to lose more weight [115]. In terms
of intervention studies, Logue et al. have reported that there have been mixed
results from a number of randomized trials of Transtheoretical Model
Interventions that focused on a range of weight loss-related behaviours,
although predominately physical activity [116]. These mixed results may be due
to methodological problems such as poor operationalisation of key constructs
such as decisional balance but the role of weight loss pros and cons in

determining weight loss behaviour is far from clear.

Future research into the role of outcome expectancies in weight control could,
therefore, be directed at determining whether scales such as O’'Connell and
Velicer's Decision Balance Measure for Weight Loss predict weight loss behaviour
and not just stage of change categorisation. Arguably though, such research
would be limited by its personalised nature and focus on weight loss. For obese
participants, endorsement of personalised items such as ‘My health would
improve if I lost weight’ requires two elements; a recognition that weight loss in
those with excess adiposity would improve health, but also that the individual
identifies themselves as having excess adiposity. An item that measures two
constructs is likely to be unreliable.

In addition, although a slim individual may, and hopefully would, disagree with
O'Connell and Velicer’s item *My health would improve if I lost weight’, this does
not provide any information about his/her beliefs in the role that overweight and
obesity plays in determining health and whether these beliefs predict the
maintenance of their healthy weight. Depersonalising the item to something like
‘An obese person’s health would improve if s/he lost weight’, allows the
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standardised measures to be used to compare across a large number of study
populations. For example, not only could a depersonalised item be used with
individuals of different bodyweights but also by health professionals. Doctors,
nurses, and dieticians all potentially represent important agents for obesity-
related behavioural change either directly through the provision of motivation for
patients or indirectly through the allocation of resources. Health professionals’
involvement in promoting appropriate weight control behaviour, however,
depends upon their outcome expectancies. As Kristeller and Hoerr suggest,
recognition of the consequences of obesity and willingness to engage in weight
control interventions, along with adequate skills and resources, are necessary for
physician intervention [117].

3.4.2 HEALTH-RELATED OBESITY OUTCOME EXPECTANCIES

3.4.2.1 General Health-Related Obesity Outcome Expectancy Beliefs
Research into obesity outcome expectancies to-date has primarily focused upon
cognitions regarding the health consequences of excess adiposity, which perhaps
reflects the relative lack of consensus regarding the non-health effects as
discussed in Section 1.2, A large proportion of this health-related research has
considered the relationship between adiposity and health in very general terms.
For example, in a survey of Australian dieticians conducted by Campbell and
Crawford, 88% of participants agreed with the statement that ‘Obesity is a major
cause of morbidity and mortality’ [118]. This item was adapted for a subsequent
survey published by Barr et al. in which 89.8% of the Canadian dieticians that
participated agreed with the statement ‘Obesity is a major contributor to
morbidity & mortality’ [119]. A similar statement was used in a survey of US
primary care physicians conducted by Foster et al. in which 91.4% of
participants agreed with the statement ‘Obesity is associated with serious
medical conditions’ [120] and in a survey of US exercise professionals published
by Hare et al. in which 83% of participants strongly agreed with the statement

'Obese persons have more medical problems than non-obese persons’[121].

Although these studies reported data in similar response formats, difficulties
arise when comparing these results. For example, although Canadian dieticians
appear to be more likely than Australian dieticians to agree that obesity has a
negative impact on health, these interpretations are seriously confounded by
lack of information regarding when the data collections took place. As the
authors cited the study by Campbell and Crawford as informing their
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questionnaire development, it is likely that the surveys in the study by Barr et al.
were administered after 1997. This time lag, however, may represent an
important confounding factor as awareness of obesity is likely to change over
time. It is also important to recognise that, although the responses are all
interpreted as beliefs that obesity has a negative impact on health, and that the
statements, particularly those used by Campbell and Crawford and Barr et al.,
are similar, none of the statements are identical and so the extent to which they
are assessing the same construct can be called into question.

As part of an extensive needs assessment of health professionals involved in the
care of children and adolescents with obesity in the United States, Story et al.
found that paediatric nurse practitioners were significantly more likely to agree
with the statement ‘Overweight affects chronic disease risk’ compared with
paediatricians, who were significantly more likely to agree than registered
dieticians [122]. Considering dieticians’ nutrition-related expertise, it is perhaps
surprising that they do not demonstrate more agreement. However, although
the item does not specify whether the participant should respond in reference to
childhood obesity, this is the focus of the majority of items in the survey. This
item, therefore, has the potential to be interpreted in different ways, and if
participants have different opinions regarding the impact of obesity in children
and adults, this has the potential to introduce measurement error. It is also
interesting to observe that the covering letter which accompanied the initial
mailed survey emphasized “...the importance of the issue of child and adolescent
obesity...” (p206, [123]), presumably to improve the study’s response rate.
Unfortunately, no further details are available regarding precisely what
information was provided, although it is likely that the authors discussed the
prevalence of obesity and/or the severity of its consequences. Any discussion as
to the obesity’s impact in the covering letter would also have the potential to
prime respondents to statements such as ‘Overweight affects chronic disease

risk’.

As an alternative to the popular Likert scale response format, Kristeller and
Hoerr employed a ranking system in order to investigate perceptions of US
physicians across six medical specialities towards the management of obesity
[124]. Although the exact wording has not been published, respondents were
invited to rank three levels of obesity (‘morbid’, ‘moderate’, ‘mild’) in comparison
to six other health risk factors, in importance to the “..maintenance of an
individual’s general health and the avoidance of future medical problems” (p544,
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[124]). While it can be concluded that, for example morbid obesity is considered
to be more important than excess alcohol, this ranking method does not provide
any evidence regarding the absolute level of importance placed upon each risk
factor. Despite this, the authors interpret these results as indicating that
“...physicians appear to recognise the medical significance of moderate and
morbid but not mild obesity...” (p548, [124]).

In addition to this ranking system, Kristeller and Hoerr also asked participants to
rate two items using a 7-point Likert scale: ‘I think it is important to treat
obesity before it has a chance to cause medically related problems’ and ‘Being
obese is not a serious problem unless it causes or aggrevates a patient’s medical

condition’ [124]. These items do not, however, assess the absolute risk
associated with obesity.

Rather than directly assessing beliefs regarding obesity’s negative impact on
health, several studies have employed items that assess the importance of not
being obese for health. For example, the survey of French general practitioners
conducted by Bocquier et al. revealed that the overwhelming majority of
participants (99.2%) indicated that, on a 4-point Likert Scale, they either
‘strongly agreed’ or ‘rather agreed’ with the statement ‘Normal weight is
important for health’ [125]. Similarly, in the survey conducted by Hare et al.,
71% of participants - US fitness professionals - endorsed ‘very important’ in
response to the item ‘How important do you believe normal weight is to the
health of a person?’ [121]. Although it may be tempting to suggest that French
general practitioners believe normal weight to be more important than US fitness
professionals, in addition to the potential for data collection to have occurred in
different years and the differences in item wording, such comparisons would be
confounded by the use of different response formats. The extent to which a
response of ‘strongly agree’ or ‘rather agree’ out of four potential options is
equivalent to a response of 1 (very important) or 2 out of seven potential

options is unknown.

In an older study, Price et al. reported that 94% of the US family physicians who
participated in their survey believed that “..normal weight is important for
patients” (p342, [126]). Unfortunately, in addition to the fact that there is a
lack of detail as to exact item wording and the response format, the authors do
not specify that normal weight’s importance should be judged in terms of health,
resulting in @ much less specific item. This lack of specificity is also evident in an
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item employed by Power, Holzman and Schulkin, in a survey of US obstetrician-
gynecologists in which 85.0% agreed to the statement ‘Obesity is major concern
for my nonpregnant patients’' [127]. Another example is the European Health
and Behaviour Study (EHBS) in which ratings were obtained for beliefs in the
importance of a range of health behaviours including ‘keep bodyweight within
normal limits’, using a 10-point response format [128]. Although the EHBS
collected data on behaviours and attitudes relating to health from around 16,500
university students on non-health related courses in 21 countries European
countries [129], the responses to this item have only been published for the sub-
sample of 656 French students [128]. The authors demonstrate that females
rated ‘keep bodyweight within normal limits’ as significantly more important than
males, although it is notable that, on average, both sexes considered it to have
some importance. This item is, however, confounded by the fact that, although
this range of behaviours are described as health measures, the questionnaire
does not explicitly ask participants to respond with reference to health only. This
potentially adds measurement error as participants may or may not have taken
into account the range of physical, psychological, functional and social
consequences that have been associated with bodyweight, as discussed In
Section 1.2. It is possible that gender differences exist regarding the outcomes
which are considered important, and these may account for the significant
differences in scores between males and females.

It is also worth mentioning that, in an attempt to assess the importance, health
or otherwise, of not being obese, these studies have opted for the term normal
weight. Although in the internationally recognised World Health Organization
Body Mass Index classification 18.5 to 24.9 kg/m? is classified as the ‘normal
range’ [5], this terminology has the potential to introduce error. As previously
discussed, data from 2002 suggests that in the UK, 70% of men and 63% of
women are either overweight or obese [33] and so excess adiposity is, therefore,
more frequently occurring than BMI < 25 kg/m? Normal weight might also be
interpreted as the body’s ‘natural’ state which may or may not be considered to
fall within the recommended 18.5 - 24.9 kg/m? range.

Power, Holzman and Schulkin avoided this issue by asking their participants - US
obstetrician-gynecologists - to respond to the question ‘How important to the
health of your patients do you consider weight to be?' [130]. Out of the four
possible response options (very important, important, not important or no
opinion), 49.1% of respondents selected very important [127, 130]. At first
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glance, this figure appears to be markedly lower than that obtained by Bocquier
et al.’s French general practitioners and Hare et al.’s US fitness professionals,
although there are several important methodological factors that might account
for this. As discussed, there is no reliable way of comparing results obtained
from different items and response formats. In addition, by not specifying the
amount or range of weight that the respondent must consider, this item requires
the respondent to judge the full spectrum of potential bodyweights, and it is
possible that a respondent might consider excess adiposity to be less important
than underweight. The other way in which this item significantly differs from
those employed by Bocquier et al. and Hare et al. is that the participant is
required to make the judgement in relation to their own patients. It is
conceivable that a participant may indicate that weight is not important as none
of their patients are under- or over-weight, even though they believe under- or
over-weight would be important for a patient’s health. This raises a critical
feature of items that assess the importance of weight for health. The
importance of a risk factor may not only be judged by the magnitude of risk
conferred, but also by the frequency by which it occurs; for example, whilst a
bite from a snake such as the Black Mamba is extremely likely to result in death,
it may not be considered an important cause of death as relatively few bites
occur. A similar comment can also be made about the item ‘Obesity is a major
health problem in the United States’ employed by Power, Holzman and Schulkin.
Here an individual may endorse the item because they believe that obesity

results in serious health problems and/or because they believe that obesity is
very prevalent in the United States.

Rather than assess the ‘importance’ of obesity, Hoppe and Ogden assess the
‘seriousness’ of obesity. If this item is worded so that the respondent considers
the health of an individual this would avoid the problem of potentially assessing
both severity and frequency. However, unfortunately the authors do not report
the exact item wording or response format.

The relationship between obesity and health has, however, been assessed much
more directly. For example, as part of the Attitudes Toward Obese Persons
Scale (ATOP), Allison, Basile and Yucker developed the statement ‘Obese people
are just as healthy as nonobese people’ to which participants responded using a
6-point Likert Scale (+3 = I strongly agree, +2 = I moderately agree, +1 =1
slightly agree, -1 = I slightly disagree, -2 = I moderately disagree, -3 = 1
strongly disagree) [131, 132]. Although the ATOP is designed to be used as a
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structured scale, several studies have reported data relating to this single item.
For example, in a survey conducted by Neumark-Sztainer, Story and Harris,
59.1% of the teachers and school health care providers working with adolescents
who participated either strongly disagreed or disagreed [133]. The original item
was, however, adapted by Harvey and Hill so that their participants - UK general
practitioners and clinical psychologists - either responded to ‘Moderately
overweight people are as healthy as normal weight' or ‘Extremely overweight
people are as healthy as normal weight people’ [134, 135]. Although the
authors retained a 6-point Likert Scale, responses this time were scored as 1 =
strongly disagree to 6 = strongly agree. The mean score for the ‘moderately
overweight’ item was 2.55 and 1.62 for the ‘extremely overweight’ item.
Unfortunately, although these studies employed similarly labelled response
formats, the differences in scoring, along with the use of different bodyweight
descriptors, inhibits meaningful comparisons.

It is interesting to observe that while Harvey and Hill opted to ask respondents
to make their judgement with reference to ‘normal weight people’, presumably
because ‘not extremely overweight people’ would unacceptably increase the
item’s complexity, the original item employed the term nonobese. Although this
avoids the issues regarding the term ‘normal’, nonobese is less specific and

encompasses anything from underweight to overweight and, therefore, has the
potential to be interpreted in more that one way. Despite these criticisms
regarding the terminology used, these items have two notable features. The
results from the survey conducted by Harvey and Hill suggest that the item may
have construct validity, as participants were more likely to endorse ‘extremely
overweight’ than 'moderately overweight’. However, it is important to recognise
that these results were obtained on two samples of participants. The other
notable feature is that, unlike the majority of other items, these items require a
negative response to indicate a positive belief regarding the negative impact of
excess adiposity on health, therefore reducing the potential for acquiescent
response bias as discussed in Section 2.4.2.1.5.

Three other studies have also employed items that require a negative response
to endorse the health risks of obesity. While 85.9% and 91.7% of the US
obstetrician-gynecologists surveyed by Power, Holzman and Schulkin selected 4
or 5 on a 5-point Likert Scale (1 = strongly agree and 5 = strongly disagree) to
‘The health risks of obesity are overstated’ and ‘The health risks of obesity are
unproven’, respectively [127], 84% of the UK dietetic patients with Body Mass
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Indexes > 30 kg/m? surveyed by Thompson and Thomas agreed with the
statement ‘Weight is blamed for most medical problems’ [136]. These results
could suggest that, while medical professionals are ready to accept the link
between obesity and poor health, this sample of patients for whom bodyweight
represents a significant health risk do not. However, although the use of ‘blame’
implies that weight is unfairly associated with health risks, it is feasible that a
participant could respond positively to the item employed by Thompson and
Thomas if they believed that weight was appropriately blamed for most medical

problems.

Stern et al. also employed a negatively worded item; ‘It js perfectly O.K. to gain
weight as you get older’ to which participants responded using a 5-point Likert
scale (strongly agree = 5 to strongly disagree = 1) with results being reported
as age- and weight-adjusted means of the percentage of the maximum score out
of 5 [137]. The participants, Mexican American and US Anglo adults, scored 40 -
48% [137] while in a subsequent study conducted by Harris and Koehler
involving US Anglos and Hispanics, the same item produced scores of 36 - 40%
[138]. Although Harris and Koehler did not demonstrate any significant gender
or ethnicity effects on scores, Stern et al. demonstrated that the sample of
Mexican-American men In transition neighbourhoods might benefit most from a
health education initiative that aims to reduce the acceptability of weight gain.
However, this item does not specify whether the weight gain in question should

be judged in terms of health and, therefore, has the potential to be judged on a
range of possible outcomes.

Despite the literature being dominated by research into education- or health-
related professionals, studies in addition to those conducted by Thompson and
Thomas, Stern et al. and Harris and Koehler have also surveyed non-health
professionals regarding obesity’s general health impact. Of particular interest is
the 1999 Marketing and Opinion Research International (MORI) survey of
attitudes towards obesity due to its large representative sample of UK
participants [139]. Unfortunately, the exact item wording and response format
have not been published, although the report does claims that "...9 in 10 aduits
agree that obesity is a serious health risk” (2" paragraph, [139]). It is
interesting to observe that the high ceiling effect of health professionals’ positive
beliefs in the negative impact of obesity on general health is reflected in this
sample, which presumably has not had the same level of health-related
education and training and could, therefore, be expected to be less aware. This
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could be taken to suggest that public health education campaigns to raise

awareness of the impact of the obesity on health are not necessary in the UK.

Two further studies report that 87.6% of Saudi male adolescents aged 12 to 20
vears responded ‘correctly’ to (presumably agreed with) the item ‘Obesity is
dangerous for health’ [140] and 91% of 141 Israeli high-school students aged 14
to 18 years believed that obesity is a high risk factor for poor health [141].
Although not enough detail regarding the exact item wording, the response
formats or the scoring systems used is provided to evaluate critically, these
results do suggest that the high ceiling effect observed for both health
professionals and the UK adult population is also evident in adolescents.

In addition to beliefs regarding the impact of different bodyweight states on
health, several studies have assessed the perceived impact of weight loss on
health. For example, in addition to asking participants to indicate their beliefs
about the importance of ‘keep[ing] bodyweight within normal limits’, the
European Health and Behaviour Survey asked participants to respond to ‘/ose
weight’ on a 10-point response format [128]. As with ‘keep bodyweight within
normal limits’, in the sample of French students, females considered ‘/ose weight’
as significantly more important than men. However, this item is not only
confounded by the lack of reference to health and its bi-directionality, but also
does not specify that the participant should judge the importance of losing
weight for those that have excess adiposity. This is an important detail as

weight loss in those who do not have excessive adiposity is not beneficial and
could even represent a health risk.

Although the exact wording of the item is unpublished, participants in Hoppe and
Ogden’s survey of UK practice nurses were asked to ‘rate the benefits of weight
loss to health’ on a 7-point Likert Scale, where 1 = not at all and 7 = extremely,
and the resultant mean score ranged between 6.26 and 6.31 [142]. Without
further details, particularly regarding the response format, these results are
meaningless. However, unlike the ‘weight loss’ item included in the European
Health and Behaviour Study, this item is focused upon health, although it does
fail to specify whether the participant should respond with reference to situations

of excess adiposity only.

This lack of specificity regarding the condition under which weight loss has a
particular outcome is also a feature of an item developed by Campbell and
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Crawford; ‘Small weight losses can produce important medical benefits’ [118].
Ninety-two percent of the Australian dieticians surveyed indicated that they
agreed with this statement, compared to 88% of participants in a subsequent
survey of Australian general practitioners [143]. In this rare instance of an item
being exactly replicated in two studies, it is possible to suggest that Australian
dieticians are more likely to endorse the medical benefits of small weight losses
than Australian general practitioners. However, caution must still be employed
due to the fact that, although the authors report that the dietician survey was
conducted in 1997 and the GP survey subsequently, the exact time gap is
unknown and may, therefore, represent a significant confounding factor.
Although confidence intervals would allow a judgement regarding statistical
significance, these are not reported in this, or any other study discussed in this
review. This item was also used, although slightly modified, by Barr et al. who
reported that 96.8% of their participants - Canadian dieticians - agreed with the
statement 'Small weight losses can produce important health benefits’ [119].
Once again, suggestions that Canadian dieticians are more likely to believe in the
health benefits of weight loss than Australian dieticians should be treated with a
certain amount of caution. However, it is clear that from all of these studies,

that only a minority of health professionals do not believe in the relationship
between weight loss and positive health outcomes.

Campbell and Crawford, however, have developed a more specific item ‘Only
people who are very overweight or obese will gain health benefits from reducing
their weight’ [118] which was also subsequently modified by Barr et al. ‘Only
people who are very obese will gain health benefits from reducing their weight’
[119]. In the study by Campbell and Crawford, 12% of the Australian dieticians
surveyed agreed, compared with 90.4% of Barr et al.’s Canadian dieticians who
disagreed. Unfortunately, the results of these studies cannot be directly
compared due to differences in the weight descriptors used and reporting of
results. They are further confounded because a negative response to these
items may be due to a belief that people who are not very overweight or obese
(which theoretically encompasses everyone from underweight to overweight)
would benefit from weight loss, or that very overweight or obese people would
not benefit. Price et al. also appear to have investigated beliefs regarding the
level of excess adiposity required to produce health effects, as they report that
52% of their participants - US family physicians - believed that “...increased
health risk did not occur until patients were 20% above ideal weight” although
no details are provided as to how this result was obtained [126].
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Stern et al. also tried to specify for whom weight loss would have benefits in the
item ‘Nearly all Americans would be healthier if they lost some weight’, to which
Mexican American and US Anglo men and women scored on average between 74
- 78% of the maximum score [137]. Despite the fact that this item is seriously
confounded by the extent to which the respondents considered overweight to be
prevalent in America, it was used In a subsequent study involving US Anglos and
Hispanics [138]. In contrast, Bocquier et al. specifies both the bodyweight at
which the respondent should judge the positive impact of weight loss and the
context of health: ‘For overweight and obese patients even small weight loss can
produce health benefits’ [125]. In their sample of French general practitioners,
99,2% of participants indicated that, on a 4-point Likert Scale, they strongly or
rather agreed with this statement. Although this item is more specific than the
one developed by Campbell and Crawford and later modified by Barr et al., these
items all fail to quantify the amount of weight loss under discussion. Different
judgements regarding ‘small’ have the potential to introduce measurement error.
However, in their survey of US primary care physicians, Foster et al. asked
participants to respond to an item which answered all of these criticisms by
specifying the amount of weight loss and implying the ‘base-line’ weight; ‘A 10%

reduction in body weight is sufficient to significantly improve obesity-related
health complications’[120].

The survey conducted by Power, Holzman and Schulkin is, once again, notable
for employing an item for which a negative response indicated a positive belief

regarding the benefits of weight loss; ‘Weight reduction efforts generally do not
improve health’ to which 86.1% of the US obstetrician-gynecologists surveyed

disagreed [127]. This item is, however, seriously confounded by the fact that
agreement may also be due to a belief that weight reduction efforts do not
improve health because they do not result in actual weight loss, thereby
underestimating outcome expectancy beliefs.

Two further items employed in the same study by Power, Holzman and Schulkin
are also worth mentioning; ‘Outside of pregnancy, the benefits of weight loss for
obese patients are greater than the risks’ and ‘During pregnancy, the benefits of
weight loss for obese patients are greater than the risks’. While these items
specify the conditions under which the weight-loss relationship should be judged,
j.e. pregnancy status and obesity, these items do not define the benefits
exclusively in terms of health. In addition, the participant is asked to compare
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benefits against risks, which does not provide any information regarding beliefs
about the absolute level of benefits. However, in defence, it should be
recognised that this criticism can only be levied at this item if it is reviewed in

terms of outcome expectancies and not the relative balance between benefits

and risks.

Also of interest are two items employed by Bocquier et al. [125] and Foster et al.
[120]; 'Obesity is a disease’ and ‘Obesity is a chronic disease’, respectively. In
both samples of general practitioners, the overwhelming majority of participants
endorsed the concept of obesity as a disease. Although this endorsement could
be interpreted as indicating that participants were aware of the near certainty of
health effects associated with obesity, this should be treated with caution in light
of the many and varied definitions of disease [11].

3.4.2.2 Specific Health-Related Obesity Outcome Expectancy Beliefs

It is clear from that, despite the numerous and diverse methodological
difficulties, items assessing the general effect of obesity on health have, on the
whole, displayed significant ceiling effects with the majority of participants
endorsing obesity as a cause of poor health. As discussed in Section 2.4.3.2.4, if
the majority of participants are responding in the same way to a particular item,
it will not be able to reveal subtle differences between individuals. Rather than
assess very general concepts, several studies have attempted to deal with the
health consequences of obesity more specifically, by citing particular medical

conditions.

Price et al., for example, developed a series of five unstructured items assessing
beliefs regarding health effects of obesity; ‘coronary disease’, ‘osteoarthritis’,
\diabetes mellitus’, ‘stress’, and ‘colon cancer’ [126]. The frequency of
participants - US family physicians - who 'believed’ in the role of obesity in the
aetiology of each condition were 88%, 85%, 96%, 60%, 48%, respectively.
Unfortunately, however, the authors do not report the exact wording of their
items, although they do appear to be uni-directiongl, or the response format
used, although there is some suggestion that it is a seven-point Likert scale.

Despite these problems, a subsequent survey of 214 US military family

physicians conduced by Loomis et al. attempted to replicate this study [144]. It
was reported that 86%, 78%, 92%, 87% and 35% of participants ‘believed’ in
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the role of obesity in the aetiology of ‘coronary disease’, ‘osteoarthritis’,
‘diabetes mellitus’, ‘hypertension, and ‘colon cancer’, respectively. These results
were compared against those reported by Price et al. but the authors admit to
having been hampered by the lack of detail regarding the exact items used
[144]. Despite this, the authors too, do not report any detail regarding their
exact items used or the response format. This lack of detail makes it difficult to
assess whether the health impact of obesity, particularly in relation to colon
cancer, is less likely to be endorsed over a period of time (approximately 14
years based upon the publication dates) when obesity awareness might have
been expected to have increased. It is also interesting to observe that
responses to ‘stress’ in the original study by Price et al. [126] were compared
against responses to ‘hypertension’ in the subsequent study by Loomis et al.
[144] although it is unclear as to the extent to which these represent the same
condition.

In a survey of perceptions of childhood obesity among US school nurses, Price et
al. altered their series of items by adding ‘stroke’ and ‘hypertension’ and
specifying ‘diabetes mellitus type II’ [145]. This modification is particularly
important as responses to ‘diabetes mellitus’ may reflect beliefs regarding both
type 1 and type 2 diabetes mellitus, thereby introducing measurement error. In
addition, more information is provided regarding the items (‘What role does
obesity play in the etiology of the following diseases?’) and the response format
(seven-point Likert scale) employed. Eighty-nine percent, 48%, 71%, 90%,
40%, 63% and 73% of US school nurses surveyed ‘agreed’ or ‘strongly agreed’
with the role of obesity in the aetiology of ‘coronary disease’, ‘osteoarthritis’,
‘diabetes mellitus type II', ‘hypertension, ‘colon cancer’, ‘stress’ and stroke’
respectively. It is, however, unclear as to how a participant could express
agreement with an item that is written as a question rather than a statement.
Although it appears that US school nurses have less positive beliefs in the health
impacts of obesity, with the exception of coronary heart disease, this
interpretation is somewhat confounded by the lack of information regarding the
response format and the year of data collection.

Price and colleagues went on to use six of these seven items once again in a
survey of US paediatricians, although the extent to which they were replicated is
difficult to determine due to the lack of detail reported [146]. In this study,
more information, although not comprehensive detail, is provided regarding the
items (“The pediatricians were asked if obesity played a major role in six
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different diseases.” (p97, [146]) but not the response format. Seventy-three
percent, 33%, 7%, 33%, 12%, and 50% of the participants strongly agreed with
the major role of obesity in the aetiology of ‘coronary disease’, ‘osteoarthritis’,
‘diabetes mellitus type II', ‘hypertension, ‘colon cancer’, ‘stress’ and stroke’
respectively. Despite the difficulties with comparing the results of these studies,
it is interesting to observe that this sample of US paediatricians appear to be less
likely to endorse the health impacts of obesity than their samples of US family
physicians [126] and US school nurses [145], and Loomis et al.’s US military
family physicians [144]. However, this observation may be explained by the fact
that the role of obesity is described as ‘major’. Although a participant may agree
with the role of obesity in the aetiology of a certain medical condition, they may
not agree that it has a major role. It is also worth noting that, as in the needs
assessment conducted by Story et al. [122], the subject of the two surveys
conducted by Price et al. {145, 146] were childhood obesity, and it is not clear
whether the participants should be responding in terms of the impact of obesity
on health in adults and/or children.

Power, Holzman and Schulkin also used a multiple answer style question, i.e. a
question establishing the risk factor (obesity) and the relationship (causal)
followed by a series of health conditions, with their sample of US obstetrician-
gynecologists [127]. In this survey, participants were asked ‘Please rate each of
the following diseases or health concerns by your opinion as to whether obesity:
1 = increases the incidence, 2 = might increase the incidence, 3 = has no effect,
4 = might decrease the incidence, 5 = decreases the incidence, or 6 = you have
no opinion’ followed by twenty health conditions [130]. The inclusion of some of
health conditions which are not established obesity-related comorbidites, for
example lung cancer and osteoporosis, marks this study apart from those
conducted by Price and colleagues [126, 145, 146] and Loomis et al. [144], by
potentially limiting acquiescent response bias. Unfortunately the authors do not
report the proportion of respondents who believe that obesity increases or
decreases the incidence of each of the twenty health conditions, merely the
response used by the ‘majority’ of participants. The sample, however, does
appear to be predominately endorsing obesity’s role in the development of a
wide range of obesity-related comorbidities. In addition, respondents were
asked ‘To what extent do you feel the following are possible risk factors for
hypertension?’ and ‘To what extent do you feel the following are possible risk
factors for gestational diabetes?” which were followed by eight or nine risk

factors including obesity each with a four response categories (1 = major risk
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factor, 2 = minor risk factor, 3 = not a risk factor, 4 = don’t know/no opinion)
[130]. Obesity was considered to be a major risk factor for hypertension and
gestational diabetes in 89.0% and 72.6% of respondents, respectively [127].
Although a proportion of US paediatricians surveyed by Price et al. [146] also
responded in terms of obesity’s major role, they did not consider this in terms of

hypertension or gestational diabetes, thereby limiting comparisons that can be

made.

In a survey of UK general practitioners and general practice patients, Ogden et
al. invited participants to indicate the extent to which they believed ‘diabetes’,
‘painful joints’, *heart disease’, ‘high blood pressure’ were medical consequences
of obesity on a 5-point Likert Scale where ‘not at all’ = 1 and ‘totally’ = 5 [147].
Mean scores for each item ranged between 3 and 4 with only the ‘diabetes’ item
showing a statistically significant difference between the samples of general
practitioners and general practice patients. Unfortunately, without further
details regarding the items, it is difficult to conclude whether the general practice
patients, who presumably have low levels of health-related expertise, are less
likely to endorse the diabetes as a health consequence of obesity than general
practitioners, perhaps indicating the need for a health education intervention, or
whether the items were written in such a way that it was more likely to be
endorsed by the general practitioners.

In addition to the three items dealing with health in general terms discussed
previously, Barr et al. asked their participants - Canadian dieticians - to respond
to one statement dealing with a specific health condition; ‘An obese, fit adult has
the same risk of heart disease as a lean, fit adult’, using a 5-point Likert Scale
collapsed to a 3-point scale (agree, neutral, disagree), to which 57.8% disagreed
[119]. This is a particularly noteworthy item in that it specifies that the
comparison between obese and lean individuals is independent of physical
fitness, specifies that the individuals in question are adults, and avoids the use of
‘normal’ weight, opting instead for ‘lean’. It is interesting to speculate whether
the relatively low proportion of participants who disagreed with this item
compared to the high proportion of participants who endorsed the role of obesity
in the aetiology of ‘coronary disease’ items employed by Price and colleagues
[126, 145, 146], Loomis et al. [144] and Power, Holzman and Schulkin [127], is
due to the fact that the relationship is independent of physical fitness. However,
this interpretation must be treated with caution, not only because of the other
differences in wording and response formats used, but also because a negative
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response to the item employed by Barr et a/. may indicate a belief that an obese,
fit adult has a higher or lower risk of heart disease than a lean, fit adult.

Stern et al. also developed a single, specific cardiovascular-related item; ‘People
who weigh less have lower blood pressure’, to which participants responded
using a 5-point Likert scale (strongly agree = 5 to strongly disagree = 1) [137].
This study demonstrated that Mexican American and US Anglo adults scored
between 60 and 69% of the maximum score of 5 [137], while a subsequent
study by Harris and Koehler reported that US Anglos and Hispanics scored
similarly between 61 and 69% [138]. Although this item demonstrated some
ability to discriminate between individuals, it is limited by the fact that it does
not specify a weight against which ‘less’ should be judged or quantify the weight

difference.

Several studies have considered the impact of weight loss on health in general
terms but only one study has assessed beliefs regarding the impact of weight
loss on specific health conditions. Kristeller and Hoer asked their participants -
US physicians across six medical specialities - to indicate “...how important
weight loss was to [the] management of specific medical conditions” (p544,
[124]). Although it is clear that respondents used a five-point Likert scale where
a score of five indicated the highest level of importance, the range of scale is not
explicitly stated. Five-point Likert scales typically range from positive through to
negative, but it is not clear whether, on average, all the items were rated at
some level of importance. However, it is clear that weight loss is considered
more important for some comorbidities than others. For example, the
comorbidity for which weight loss is considered most important is type Il
diabetes mellitus, which to some extent mirrors the high proportion of health
professionals that have endorsed items implicating obesity in the condition’s
aetiology in the studies previously discussed. Although this item can be
commended for using the concept of importance in a unidirectional manner,
unlike previous studies, it does, however, fail to specify whether the participant
should make their judgment in terms of those that have excess adiposity and, by

assessing importance, does not exclusively assess the magnitude of association.

It is remarkable that whilst many studies have assessed beliefs regarding the
impact of obesity on health, only three studies have employed structured scales
of items. Hoppe and Ogden, however, created a two domain scale using the
question “...in comparison to patients of average weight, what is the likelihood
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that obese patients will suffer from the following health problems in the future...”
which was followed by 3 cardiovascular (‘coronary heart disease’, ‘stroke’,
‘hypertension’) and 4 non-cardiovascular (‘diabetes’, ‘psychological problems’,
‘joint trauma’, one unspecified) health conditions to which participants were
asked to respond using a seven-point Likert scale (much below average = score
of 1; much above average = score of 7) [142]. Among their sample of UK
practice nurses, means for the cardiovascular comorbidity domain ranged
between 5.84 to 6.04, while means for the non-cardiovascular comorbidity
domain ranged between 5.04 and 5.44. Although it appears that participants
were more likely to believe that obese people had a higher risk of cardiovascular
than non-cardiovascular problems, no information is available as to whether this
was statistically significant. In terms of psychometrics, each domain produced a
Cronbach’s Alpha Coefficient of 0.7 or above, indicating that they were internally
consistent and, therefore, reliable. This is particularly impressive considering the
small number of items, the diversity of the non-cardiovascular domain and the
lack of specificity for conditions such as diabetes. In a previous study, Ogden
produced an internally consistent general medical consequences of obesity belief
scale for use with UK female slimming club members [148]. Although the
response-format is not described, participants’ rating of five items pertaining to
joint problems’, ‘heart disease’, ‘'stomach cancer’, ‘bowel cancer’ and ‘diabetes’,
were summed to produce the scale score.

In a large survey of Taiwanese adults, Kan and Tsai asked 3700 participants to
indicate “..whether they think obesity will cause: 1) apoplexy, 2) hypertension,
3) diabetes, 4) heart disease, 5) gout, 6) breast cancer, 7) ulcer” using a four-
point scale: very likely = 3, possibly = 2, don't know = 1, not possible = 0
[149]. The authors then subjected the responses to factor analysis and
discovered that, for both males and females, these items loaded heavily and
exclusively on a single factor and, therefore, represented a single,
unidimensional scale. Although factor scores were then used in subsequent
analysis, this study does have several important limitations. Terms such as
apoplexy are dated, while ulcer could refer to both stomach ulcers and ulcers of
peripheral blood vessels, although it is possible that this detail was lost in
translation. Another important limitation is the use of exclusively positively
worded items which has the potential to introduce acquiescent response bias.
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3.4.2.3 Health-Related Obesity Outcome Expectancy Knowledge

As there is a substantial amount of evidence supporting the role of obesity in the
aetiology of a number of health conditions, it is possible to judge the
endorsement of several health-related outcome expectancies in terms of
knowledge.  Although a large amount of research, including nationally
representative surveys, have assessed beliefs regarding the health effects of
obesity, relatively little has properly considered the accuracy of responses when
judged against established facts. Although the majority of studies described in
Section 3.4.2.2 avoid describing health-related outcome expectancy beliefs as
knowledge, Power, Holzman and Schulkin [{127], Stern et al. [137] and Kan and
Tsai [149] all falsely claim to measure knowledge. These three studies all assess
obesity outcome expectancies using scales rather than absolute, true/false style
categories. As discussed in Section 2.2, knowledge cannot be judged in terms of
the extent of its truth; it is either true or false. Other authors have correctly not
claimed to be measuring knowledge, but have then gone on to inappropriately
interpret their results as indicating levels of knowledge. For example, Kristeller
and Hoerr employed a ranking item which, although does not exclusively assess
the magnitude of an association, was interpreted as indicating that “...physicians
appear to recognise the medical significance of moderate and morbid but not

mild obesity.." (p548, [124]). Although Price et al. [146] discusses the
‘appropriateness’ of their participants’ responses, obtained on a 7-point Likert
Scale, against the evidence presented in the National Heart Lung & Blood
Institute & National Institutes of Health’s report ‘Clinical guidelines on the
identification, evaluation, and treatment of overweight and obesity in adults: The
evidence report’ [15], it is unclear why a score of 6 or 7 endorses these ‘facts’.
Particularly when a score of 5, which exceeds the neutral score of 4 and
presumably also indicates endorsement of the relationship between obesity and
the comorbidity, does not. Despite these examples of inappropriately used
health-related outcome expectancy belief item responses, several studies have
more appropriately considered health-related outcome expectancy knowledge.

As part of the 1998 Improving the Nutrition and Care of the Overweight Patient
Survey, a sample of Scottish general practitioners, practice nurses and practising
dieticians completed three items regarding the impact of obesity/overweight on
hypertension, urinary incontinence and sleep disturbances, one of which was
negatively worded [150]. Although the participants responded to the items
using a three-point Likert scale (Disagree, Neutral, Agree) and the results are
reported under the heading ‘Beliefs about medical consequences of overweight
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and obesity’, the responses to each item were judged to be correct or incorrect
and, therefore, treated as aspects of knowledge. Statistically significant
differences in the responses between health professionals were found for three
items, with general practitioners consistently more likely to give the most correct
answers. In general, practice nurses appeared to be as well informed as
dieticians. Although this is perhaps surprising considering dieticians’ nutrition-
related expertise, it does accord to some extent with Story et al.’s findings
regarding beliefs about the impact of overweight on chronic disease risk [122].
There are, however, several limitations to this study. The item regarding sleep
disturbances is bi-directional while the item regarding hypertension assesses two
elements of knowledge, the condition’s relationship with both obesity and weight
loss, and may be biased by the inclusion in the survey of a case story of a
female patient presenting with high blood pressure who has previously presented
for weight concerns [150, 151]. It is also important to note that, although the
authors explicitly report which response they considered to be correct for each
item, they do not provide evidence to support this judgement of accuracy. While
it is possible for a reviewer to assess the available evidence and decide whether
they agree with the authors’ judgments, this information would be useful
particularly in the case of disagreement.

The European Health and Behaviour Study (EHBS) employed a very different
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