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Preface

This portfolio outlines the five competencies that formulate the Health
Psychology Professional Doctorate. The competencies are outlined by the
British Psychological Society (BPS, 2009) and include the following:
research via the completion of anginal piece of research and a systematic
review of existing literature; the development and evaluation of a
consultancy; the development and evaluation of a health behaviour
intervention; an evaluation of a taught lecture and review of the professional

skills gained whilst completing the doctorate.

Throughout completing the doctorate, | evolved from landing a job as
an Assistant Health Psychology Specialist at the very beginning into being
promoted to a Health Psychology Specialist towardsribeoémy training.
Before | was offered my first job in April 2015, | engaged in voluntary work
with patients as well agoingan intershipfor an interventional trial at
Kingbs Coll ege Londo-imejobmoléind | was
commercial agency who were specialised in developing patient support
programmes across a wide range of chronic conditions for many of the
leading internatinal pharmaceutical companies. As there was a strong focus
on international collaborations both internally and with many clients being
located in central Europe, my role then expanded to additionally becoming
the representative Health Psychology Specitidisthe German office in
Frankfurt. In my role as a Health Psychology Specialist | additionally had
the opportunity to deliver training sessions to postgraduate pharmacist
students as part of their curriculum on various occasions, which entailed
applying kehavior change techniques with their patients. The focus was on
underlying psychology theories to underpin the identification of factors
impacting on behaviours around iliness and treatmentsatiagement and
adherence, and how these may be addressegl aisiable interventional
approach, for example elements derived from Motivational Interviewing or
Cognitive Behavioural Theory.

My external consultancy project in the context of my doctorate training
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exposed me to the working practices in aetéht agency, which was
important for me in order to be able to adapt to different circumstances, and
to challenge me by dealing with two different clients or employers, but also
to work under higher pressure, as this meant additional work for me and

challenged my organisational skills.

Taking my two years of experience of training in this course into
account, | have definitelyndergonea dramatic development as a result of
the multifaceted programme curriculuirnoth on a professional, but also on
a personal level. Professionally, | have evolved from a recent graduate with
very little experience and practical skills working in the UK into atiatie
working professional in a health psychology environment that encompasses
the relevant aspects of thiee competencies. Although I initially did not
plan to pursue a career in the commercial domain, | felt increasingly
comfortable in regards to my transition into a role in afastd and
financially driven business environment, which at times meant
compromising academic quality that is common in the research domain, for
work outputs that align with specific client needs and restricted time and
budgetrelated restrictions. With the various opportunities | encountered
during my time as a trainee, not gulid | gain confidence in seeking out
experience to enhance my professional skills and status, such as presenting
at conferences or sharing my knowledge with undergraduate students, but it
also provided a wide range of valuable impressions and meaningful
learnings that formed my personal development and made me more open
towards accepting challenging situations outside my comfort zone,
especially related to networking and communicating confidently with other
professionals, which was something | especstityggled with before
enrolling on the course.

This journey has overall been an exciting learning experience with
many positive milestones | achieved during the process, for example my first
publication of my systematic review. | reflect on vensitively upon these
two years, and | hope to evolve further in the future through becoming and

working as a chartered Health Psychologist.
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Abstract

Obesity is a growing health epidemic with a constant rise in weight
related medical conditions, premature deaths and detrimental psychological
outcomes, which places a burden on multiple aspects of health systems.
From a biopsychosocial perspectittee aetiology the complex and current
approaches of weight management predominantly focus on dietary
modification, while underlying psychological factors, especially cognitive
mechanisms, receive little attention. Particular thinking styles, including
Foad Thought Suppression and Preoccupation with Food have been
identified in overweight and obese people, however had not been studied in
regards to their involvement in weight gain. The present study aimed to
identify foodrelated thoughts as predictors Weight gain. The sample
mainly consisted of women who were recruited on social media platforms
(N=139). A mixedmethod design was applied, consisting of a quantitative
analysis with factors including Food Thought Suppression, Preoccupation
with Food, BodyMass Index, educational level, ethnicity and age. A
regression analysis was performed with all variables, which informed the
final predictor model. A ongvay ANOVA investigated differences between
weight categories. Additional foe@lated thinking styleand coping
strategies were explored in sestiuctured qualitative interviews in a subset
of the quantitative sample (n=6) who have a BMI on the upper healthy
weightrange (2824 . 99), or at | east overweight
analysis showed no siticant link between body weight and Food Thought
SuppressiomandFood Preoccupation, Afr@aribbean ethnicity was
associated with a higher weight status. A Thematic Analysis of the
gualitative interviews identiflied thre
about food?0, 2.) Jekyll & Hyde and 3.
first theme summarises a high tendency to ruminate about food choices due
to the high reward response, the need for control via strict monitoring, and
an underlying negative bodiynage, which was predominantly expressed in
women. The second theme describes the inner conflict between the pursuit

of healthy eating and the temptation to indulge in overeating, which results
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in a strong tendency t o cmathisecgnterti se f oo
discussed coping strategies included trigger avoidance, positive imagining of
future outcomes and adopting the rati ol
tendency for emotional attachment to food, including eating in response to
negativeemotions and positive associations with societal food rituals, which
was triggered by positive nostalgic memories. Men tended to adopt are more
rational approach to food than women, and their body image did not seem to
be related to their food choices.

Acceptance Commitment Therapy in combination with Cognitive
Behavioural Therapy has been suggested as a promising gateway to
addressing maladaptive thought patterns and difficult emotions linked to
disordered eating and weight gain. Considering thétgtize findings, the
role of emotions needs to be emphasised as equally relevant factors in the
context of food choices and eating behaviours, as they tend to be directly
linked to foodrelated thoughts and behaviours. Furthermore, the present
results ad literature support a link between dieting and negative thinking,
which likely foster unhealthy eating patterns. Therefore, intuitive eating may
offer a useful alternative to+establish a healthier relationship with food,
particularly for womenFutureresearch should explore the development of a
diagnostic tool to help clinicians make more informed decisions for suitable
intervention approaches for individuals that can address relevant underlying
thoughts and emotions, but also cultural variables ssi@thaicity, for
improved effectiveness and personalisation of weight management

programmes.
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1 Introduction

1.10Obesity as a public health problem

Over the past decade obesity has
challenges (Morris, Beilharz, Maniam, Reichelt, & Westbrook, 2015), and
has surpassed smoking as the leading cause of preventable deaths in the US
(World Health Organisation, 28), leading to an increasing burden on the
health system (Selassie & Sinha, 2011). Although not as significant,
statistics show similarly concerning trends for the UK, where after smoking,
obesity was found to be the second leading cause of prematung e,
2016). As a consequence, many doctors and public health officials have
declared it as an urgent public health crisis (Thibodeau & Flusberg, 2017).

Being overweight or obese is a predictor for a variety of serious chronic
medical conditiongBray 2004; Reilly & Kelly, 2010; Guh et al, 2009) and
is associated with lower quality of life and decreased life expectancy
(Peeters et al, 2003). However, despite the general appreciation of these
well-established dangers, incidence rates have beadilst climbing over
the last decades (Thibodeau & Flusberg, 2017): The analysis of trend data
from 188 countries found that worldwide, the proportion of male adults with
a Body Mass Index (BMI) of 25 or more, increased from 29% in 1980 to
37% in 2013, wHe the proportion of female adults with the BMI stated
above, increased by 8% over the same period (Ng et al., 2014). A recent
study investigating trends in mean Body Mass Indeces (BMIs) found that
obese people now outnumber the undernourished worldwiles(@ancy
UK, 2015). If these trends persist, by 2025 the global prevalence of obesity
could reach 18% for men and exceed 21% for women, while severe obesity
will surpass 6% in men and 9% in women. Nonetheless, underweight
remains prevalent in the worlgisorest regions, especially in South Asia,
highlighting the unequal global distribution with a clear tendency for
industrialised Western countries that account for the majority of increase in
people within the overweight and obese categories. Nevertheldstantial

evidence has also highlighted a meaningful increase in the prevalence of
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excess weight in children and adolescents in developed countries where 24%
of boys and 23% of girls were recently classified as overweight or obese
worldwide (Sedghi, 204).

The United States, however, show by far more alarming numbers with
prevalence rates of overweight and obesity increasing by 13% over the past
three decades. This should raise particular concern because despite this
continuous and dramatic rise, the percentage of this population trying to lose
weight has decreased by 7% at the same time. This trend was considered
statistically significant in Catasian men and women and was even more
pronounced among women of Af@aribbean ethnicity, with the majority
(55%) developing an overweight BMI. These findings suggest that while the
average BMI is continuously rising, fewer people are engaging in efforts
reduce their weight, which emphasises a growing gap that needs to be
addressed urgently (Snook et al., 2017). This trend is reflected by alarming
nationwide figures registering a rapid incline of high BMI rates in the last
decades: While in 1962 lessathhalf of the population (46%) fell into the
overweight category, this number climbed to 75% by 2010. Although the
rates have remained more stable betweend 2980, the growing number
of people with an unhealthy weight is still significant enough terais
concern (Ogden & Carroll, 2010; Flegal et al, 2012). There is growing
evidence for a similarly alarming trend in the UK, although not quite as
dramatic as in the United States: Findings demonstrate that approximately
67% of men and 57% of women in the dirrently are either overweight or
obese, according to the categories defined by the WHO that classify an
overweight BMI over 25, and an obese BMI over 86cording to a
statistical analysis of international prevalence rates, the UK is the country
with the third highest rate of excess weight in Western Europe behind
Iceland and Malta (Sedghi, 2014). By 2030, as many as 65 million more
adults in the USA, and an additional 11 million in the UK could be classified
as obese (Wang, McPherson, Marsh, Gortmak&rown, 2011). The
importance of addressing issues contributing to obesity is clear: Currently
there is no indication of this trend ceasing, while increasing evidence is
illustrating a simultaneous increase in excess weight across the population
(Aitken, Allman-Farinelli, King, & Bauman, 2009).
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The impact of obesity is not limited to detrimental health consequences,
but also has been associated with financial burden in society: Analysis have
detailed $2 trillion in economic yearly loss, througiitbdirect medical cost
and indirect cost of decreased work productivity (Dobbs et al., 2014). In the
UK these costs brings along a burden of $73 billion, or around 3% of the
gross domestic product (GDEJonsultancy UK, 2015). Therefore, in light
of the averwhelmingand coherent evidence obesity is a highly concerning

i ssue in todayébés society that call s f ol

1.2 Determining weight status using the Body Mass Index

The interest in a quantified measure to determine bodyafae with
the trend of an increasing body weight across Western societies. This led to
an increasing need to define and conceptualise body weight considered
above a healthy limit, with the most basic definition of overweight and
obesity being excessivewgeht or body fat that Aprese
(WHO, 2000). The Body Mass Index (BMI) is considered a reliable and
universally used assessment method for defining different weight categories
according to this definition. The measure originates from Belgi
astronomer Adolphe Quetelet in thé"@®ntury (Eknoyan, 2008), and
subsequently the modern term ABody Mas:
was introduced in 1972 (Blackburn & Jacobs, 2014).The BMI is calculated
by dividing the body mass by the squaréodly height, and is expressed in
units of kg/n? resulting from body weight in kilograms and height in metres.
The final value is allocated into either of the defined weight categories with
corresponding cubffs (see Figure 1). Initially the BMI was deetine
appropriate for population studies, rather than an individual level, however
due to its simplicity clinicians began implementing the BMI as a standard
tool for preliminary diagnosis (National Heart, Long and Blood Institute,
2014). In the early 1990s théorld Health Organisation (WHO) adopted the
BMI as a tool to determine the level of obesity quickly and effectively
(Nuttall, 2015). Although there is some debate about where thaffcut
values should be placed, commonly accepted ranges are under 1&.fokg/
underweight, 18.5 to 25 for normal weight, 25 to 30 for overweight and over
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30 for adipositas (World Health Organisation, 2006a). The clear advantage
of the BMI is its easy, costffective and nofinvasive way of determining

excess body fat. Additr@lly, it can equally be applied in both sexes,
throughout all ages groups within adults, and it considers both the
individual 6s age and activity | evel
Despite its popularity and convenience, the BMI as a measure ofyobasi

long led to disagreements as critics have mainly argued that it is not

Weight categories BMI (kg/m?)

Underweight <18.5
Healthy weight 18.51 24.9
Overweight 251 29.9
Obese 3071 34.9
Severely obese 3571 39.9

Figure 1.BMI categories

suitable for distinguishing between fat and muscle. For example, it is likely
that two individuals with the same BMI score who differ in their fat
distribution represent different health risks, however both would be reported
as an overweight statistic. This ambiguity has led to ongoing questioning of
its validity in measuring overweight status. Other confounding factors are
fitness (indicated by muscle mass), ethnic origin and puberty, which may

lead to significant misclassifations. Some research suggests that there may

be alternative more precise measures

waist to hip circumference, body fat ratio and skin fold thickness. However,
the implementation of those assessment methods on aafiopwide level

are significantly more timeonsuming, expensive or prone to errors.

Therefore it has been concluded that

standardé measure of overweight or
established cubffs and pblically available statistics make it the only
currently viable option for monitoring underlying health risks resulting from

excess weight (National Obesity Observatory, 2009).
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1.3.Impact of obesity on physical and mental health

Excess body weight directly associated with numerous serious health
conditions, which helps in understanding the increased mortality risk:
Research has shown that individuals whose BMI falls into the overweight
(defined as BMI 025<30) or )aeesre categ:
likely to experience health problems associated with excess weight, which
may result in disease and disability. Obesity is considered a causative factor
increasing an individual ds risk of dev.
Type Il diabetes, grticularly threatening health consequences (Reilly &

Kelly, 2011). The reason why excess weight can cause diabetes are the
elevated glucose levels over time, which trigger release of insulin. Another
consequence of high bodtyoptvalygupply i s t he
the heart with blood, as fatty deposits build up in the artery walls over time
narrowing the arteries. Heart disease is the result of the hardening of the
arteries, which can occur when fatty deposits are present in the body for an
extended period. This condition is referred to as atheroscleandiss ten

times more common in obese populations than for other weight categories.
The longterm effects can be lifthreatening conditions including angina
(chest pain) or myocardial infarotis. Furthermore, higher body weight can
trigger the formation of blood clots in the arteries, increasing the risk of
stroke (NHS Choices, 2016). With obesity affecting the body in different
and complex ways, there is a higher likelihood of experiencingus

health risks and disease comorbidities. The clinical risk of developing heart
disease resulting from excessive weight is commonly referred to as
metabolic syndrome, which summarises a cluster of conditions, including
increased blood pressure, excesdy fat around the waist, and abnormal
cholesterol or triglyceride levels that occur simultaneously as a result of the
additional fat deposits putting increased strain on the blood vessels (Mayo
Clinic, 2017). Further possible consequences of being oygimvaclude
cancer, sleep apnoea, high blood pressure and joint problems, such as
osteoarthritis (Stanford Health, 2017). Taking into account the substantial
and clear evidence of negative outcomes associated with excess weight, the
effect on morbidity isignificant: Researchers have found that being

moderately obese reduces life expectancy by an average of 3 years, while
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severe oOobesity can take 10 years o
effects of lifelong smoking (Abdullah et al, 2011). The rizgeeffects of
increased weight are not limited to obese individualen modest weight
gain amongst people who are not overweight or obese can cause dangerous
changes to the heart. The Dallas Heart Study, which was recently conducted
by the UT Southweern Medical Centre, found that weight increases as little
as 5% can result in remodelling of the heart and abnormal changes in the
heart muscle, which can ultimately lead to heart failure, which stems from
the heartobés decr easederetal,R@ld)iThiy t o
highlights the importance of weight management not exclusively for those
with a body weight that is considered unhealthy by standard definition.
Adding to the physical impact, obesity or overweight poses a risk for
psychologcal distress. Past research has highlighted that certain psychiatric
conditions are more prevalent in obese populations, including mood
disorders, particularly bipolar disorder and dysthymia, as well as anxiety
disorders and a number of personality disesdincludingantisocial,
avoidant, schizoid, paranoid, and obsesswmpulsive personality disorders
(Ratcliffe & Ellison, 2015; Simon et al, 2008; Heo et al, 2006; Petry et al,
2008; Scott et al, 2008). One particular study demonstrated a delayead effec
of mood disorders on weight, as adolescent depression was significantly
linked to adult obesity (Richardson et al, 2003). Although these findings
provide a clear evidence base for the impact of emotional factors on weight
gain, the causality is still utear in terms of whether a psychological state
predicts a higher body, or whether
adding further complexity to the contribution of emotions to weight gain
(Faith et al, 2011; Grundy et al, 2014). In the context of patrat
interventions, pharmacological treatments, such as antidepressants, may
additionally explain the risk for weight gain, as they can knowingly
stimulate a preference for sweet and fatty foods, and decrease the resting
metabolic rate due to changesigurotransmitter activity (Grundy et al,
2014). To date the role of gender in the link between emotions and weight
has not been clearly established (Atlantis & Ball, 2008). Instead, a more
recent study has suggested that emotional eating may act as tomedia
between depression and weight gain (Van Strien et al, 2016). Emotional
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eating is defined as a psychological eating style in response to negative
emotions such as depression. Although clinical depression is typically
associated with loss of appetite (Aritan Psychiatric Association, 2013), in
some cases it can trigger increased appetite resulting in weight gain,
therefore representing a risk of developing obesity (Levitan et al, 2012;
Lasserre et al, 2014).

Moreover, malfunctioning eating pattes may be a result of eating
disorders: Although obesity itself is not a criterion for binge eating disorder,
researchers have established a strong positive association between weight
and behavioral binge eating patterns. It is hence not surprisingviitab %
of people with binge eating disorder are obese (Hudson et al., 2007). This is
supported by additional findings indicating that obese binge eaters tend to
have a higher body weight, a greater psychopathology, higher weight and
shape concerns, moregative selevaluations, a lower seffsteem and an
impaired health related quality of life compared to obeselmoge eaters
(Javaras et al., 2008; Vancampfort et al., 2014). Rather than being limited to

clinically severe psychiatric conditions, resdahas also documented the

detrimental emotional consequences associated with excess weight, which is

frequently manifested as high distress from being exposed to weight stigma
and discrimination by the social environment, which can trigger problematic
thoughts and emotions, such as negative body image, low mood, attentional
and mood shifts, and avoidance behaviours (Ratcliffe & Ellison, 2015;
Atlantis & Ball, 2008). Despite increasing evidence, public health
implications of weightrelated discrimination an@idely ignored, as a there

IS a common perception in society that people are ultimately responsible for
their weight. Accordingly, critici
acceptable and necessary to raise awareness by the general public, as it is
believed to motivate weight loss. However, the opposite effect may be more
i kel vy, as stigmatisation can -add
disgust, putting them at risk of further overeating. These negativbededfs

and emotions are known tat@nfere with weight loss interventions their self
destructive and passive nature (Puhl & Heuer, 2011). Interestingly,
depressive symptoms are more common among obese adults who perceive

themselves to be overweight than in those who classify themselvasiag h
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a healthy weight, suggesting that weight perception rather than weight status
per semay cause depression. This finding supports a psychosocial, rather
than a biological, interaction with emotional distress (Xie et al, 2006; Chang
& Christkis, 2003Blokstra, Burns & Seidell, 1999; Atlantis & Ball, 2008).

Regarding the role of psychological factors in the process of weight
gain, researchers discuss the ambiguity in determining their causality: While
some argue that baseline mental disordersh as depression and anxiety,
predict obesity (Barefoot et al, 1998; Hasler et al, 2005; Richardson et al,
2003), others suggest the opposite direction. A possible explanation for this
controversy is the development of a vicious cycle between emotional
triggers and overeating over time. Therefore, both factors are likely to boost
one another and cannot be seen in isolation. Considering this bidirectional
link, a multifactorial model, which describes psychosocial, lifestyle and
physiological factors, seemdausible to explore the relevant causes of
obesity (Goldney & Wittard 2009).

1.4Causes of obesity

As the obesity epidemic is becoming a more prominent issue, it is
crucial to understand underlying processes that are involved in weight gain
in orde to tackle the causes, both in regards to the risk of developing
adiposity as well as maintaining excess weight. The biopsychosocial model
offers a holistic and widely used approach for establishing and structuring
causal factors by their source. Interfadtors consist of physiological
processes and personal factors, including demographics, emotions and
beliefs. External factors, on the other hand, compromise the environment, for
example the social network, societal and cultural cues. Both clusters are
interdependent, therefore they cannot be seen in isolation regarding their
contributive role to outcomes (Schwartz, 1982). This equally applies to

obesity, as multiple causational models and perspectives have been

suggested:

Contextual factors can influence peo|
significant impact on their body weight. Generally, two main categories are
considered as external cues in peopl ed:
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characteristics and the food environmeZertain characteristics of food,
including macro food groups and the nutritional profile, have been related to
an increased appetite and subsequent overeating. More specifically, foods
with high energy density, fat content or a swie¢tcombination has been

linked to weight gain in both adults and children. Moreover, an increase in
portion sizes in restaurants and ready meals over the past decades has been
linked to rising obesity rates (Vartanian et al, 2007). Features of the food
environment that emtirage harmful eating patterns, especially overeating,
include abundant availability of certain foods, visual presentation and

cultural norms (Blundell 2005).

Additionally, the social context has been studied in regards to their
effectconpeopl ebs eating behaviours. The
higher when people eat in the company of others, whereas people generally
express reluctance to eat big portions around strangers. The suggested reason
is the impact of social desirability a®st people have a strong interest to be
seen in a positive light by others. This particularly applies to women who
often believe that a smaller food intake may make them more attractive to
the opposite sex. Furthermore, the impact of social interactiostudied,
and researchers concluded that food consumption requires increased
cognitive effort and focus, which can be diverted by social stimulation,
therefore the capacity needed to engage in eating behaviours may be
reduced. Mechanisms in social situasappear to have a distinct effect on
food consumption compared to types of distraction. The addition of the
social element to an eating scenario provides more complex information that
the individual is required to process compared to watching televmion
example, as it requires more encoding and reacting to. As a consequence,
eating in a social context can encourage disengagement with eating, and
therefore promote undereating (Ogden et al, 2013).

The role of environmental factors for weightrgare particularly
evident in light of the sudden rise in the obesity incidence rates between the
1970s and 1980s. Considering the simultaneous improvements for almost all
other health outcomes during that time, this may initially appear paradoxical,
henceresearchers concluded that weight gain must have been caused as a
result of environmental changes (Bleich et al, 2008). Notably, the calorie
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supply in Western countries increased significantly between 1985 and 2000
(Putnam & Allshouse, 1999), which sugtgethat excess food intake, rather

than lack of physical activity, is likely to be the main cause for the rise in
obesity (Owen et al, 2010; Swinburn, Sacks & Ravussin, 2009). It is notable
that technological advances have allowed mass production ofdbads

lower cost which led to a wider availability of chemically laden ready meals
that have increasingly replaced traditional hesneked meals. At the same

time affordable fast food restaurants became increasingly present and
popular (Bleich et al, 2008vhich is crucial for explaining the obesity trend

as there evidence highlights clear link between the consumption of processed
foods and weight gain (Barr & Wright, 2010; (Montana 2010). Additionally,
the sociocultural development has likely contributethe shift from

homemade meals to convenience food, which is supported by the strong
increase in female employments in the 1970s. This is believed to have
restricted available time for meal preparation for the family since a

substantial body of literatuteas shown meaningful correlations between

mat ernal working hours and chil drenés
et al, 2010; De Moira, Power & Li, 2010).

However, external factors alone insufficiently explain obesity, as
research has shown ttstme people gain weight in situations that trigger
overeating very easily, while others remain lean (Blundell 2005). To better
understand this discrepancy, it is necessary to explore the link between
personal characteristics in people who engage in auegeand their eating
patterns. Previous research (Veugelers & Fitzgerald, 2005; Quick, Wall,
Larson, Haines et al, 2013) highlights an emphasis on demographic and
lifestyle factors, demonstrating that a lower social class, poor education, a
parental emplss of body weight and shape, weiglointrol behaviours such
as dieting and binge eating, a higher dietary intake and decreased physical
activity, are linked to the aetiology of overweight in adolescents. A
systematic review has additionally revealed thle of insufficient sleep,
substance abuse (including smoking, drugs and alcohol), technology
induced pathology, sunlight underexposure and occupational factors, such as
income security, as these factors show independent correlations to adiposity
(Egger &Dixon, 2014).
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While there is copious evidence detailing environmental theories
helping to predict obesity, research undertaken around psychological risk
factors is limited. Literature that studied personality traits has suggested a
cluster of pesonality traits which are linked to a higher weight status. For
example, certain people have a tendency to overeat in response to negative
emotions, and they are also more likely to react passively to problems, are
unable to access social support suffideand generally have low self
efficacy (Elfhag & Roessner, 2004). Moreover, specific traits including
neuroticism, low consciousness, a low sense of order and low impulse
control have been associated with obesity (Sutin et al, 2011).

Other researchers Wiaidentified chronic psychological stress as a predictor
for maladaptive eating behaviours that may be responsible for weight gain
over time (McGrady & Moss, 2013). This phenomenon may be explained by
the initial physiological response to stress. Accagdmthe comfort food
hypothesis the consecutive rise in glucocorticoids, a steroid hormone, lead to
an increased drive for pleasurable and impulsive activities, which explains a
preference for consuming palatable foods in stressful situations as a physica
protection mechanism. In addition to this, glucocorticoids facilitate visceral
fat retention which eventually results in weight gain. Chronic stress can
promote a reward response to food items containing high carbohydrate and
high saturated fat, makingrther weight gain more likely (Roberts et al,

2014). The physical tendency towards unhealthier foods is further intensified
if individuals engage in constant weight loss efforts that involve calories
restriction and monitoring, as this triggers furthettisol production in the

body, therefore making weight management particularly challenging because
people have to constantly fight cravings for fattening foods in order not to
exceed their energy intake that is required to reduce their body weight
(Tomiyama et al, 2010).

Moreover, several researchers have recognised the impact of the
emotional state on individual s6é eat
(2002), food choices around quantity and frequency of eating are not limited
to a simpleéhunger response. While healthy weight individuals alter their
food intake when satiated, people who are overweight or obese will eat
regardless of their physiological state. Instead they are more responsive to
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internal situational or emotional factors, buas negative mood, fatigue or
boredom (Mehrabian 1980; Schlundt 2000). Paradoxically, being on a diet
may further intensify the tendency to engage in overeating, which is likely to
occur as dieters are generally more prone to emotional eating (Canaktti et
2002). In the context of emotive drivers, the role of past experiences has
been discussed in the context of weight gain. Childhood traumas or
impairments in the relation dynamic with mothers have been identified as
significant risk factors for probleatic eating patterns. This observation

likely stems from the mediating role of emotion dysregulation and depressed
feelings (Michopoulous et al, 2015). Unhealthy eating patterns are not
limited to negative emotions but also occur after experiencing p®sitiv
emotions, which suggests that a heightened emotional state as a reaction to
heightened dopamine levels, rather than the meaning, triggers impulsive
behaviours around food, such as binge eating (Macht 1999; Cyders & Smith,
2008).

1.4.1. The role of cognitivefactors in weight gain

Cognitive processes, such as particular thinking styles and beliefs, have
been identified as potential additional factors explaining weight differences:
Byrne et al (2003) compared cognitive traits expressed by succesgfht we
maintainers to those in weight regainers, and found that dissatisfaction with
weight, dichotomous thinking, evaluation of weight and shape, and lack of
vigilance for weight control are associated with a higher likelihood to regain
weight following adiet. Furthermore, certain unhelpful beliefs are
discouraging people in their weight loss efforts, leading them to abandon
their diets which often triggers weight regain, especially if the costs of
weight management are perceived to outweigh the ben@fish{ek &

Williams, 2011). In this context, Dr Judith Beck has defined the concept of
SelftSabotaging Thinking, which is thought to be a common cognitive
barrier to weight loss. Seffabotaging thoughts tend to occur in the context
of eating, Aldndri molthd eregadingt hi nki ng,
catastrophizing and exaggeration. Over time the intensification of these
thoughts result in a vicious cycle of dysfunctional cognitions that people go
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through repeatedly, which triggers further additional negati&fudctional
behaviours and emotions. Therefore, this cycle can be detrimental for
peopl eeflicacy ane imbtivation to maintain weight loss, and may

explain why healthy eating behaviours are neglected long term (Beck, 2012).
An example is the percepti that one small transgression from the diet has
ruined the overall attempt to lose weight, causing the individual to overeat;
this phenomenon has been studied by various researchers (Polivy et al, 1986;
Byrne et al, 2003; Dalle Grave et al, 2013).

While the majority of literature explores cognitive processes and
mechanisms that explain why certain individuals with an already high BMI
successfully lose weight and others do not (Byrne et al, 2003; Barnes et al,
2010; Elfhag & Roessner; 2004), scaresearch has been conducted that
focuses on cognitive factors involved in the development of overweight as
early risk factors for a clinical weight status, which highlights the scope for
clarification in future research (Byrne, 2002). Firstly, researdhere
described food thought suppression, alternatively referred to as cognitive
restraint, as a central cognitive mechanism involved in the regulation of food
intake. The link between food thought suppression and adiposity probably
stems from the strongsociation with problematic eatirglated factors
leading to weight gain, such as binge eating and food cravings (Byrne et al,
2003). The concept of foetthought suppression derives from the Ironic
Process Theory or the White Bear Problem, which refetfgeto
psychological process whereby deliberate attempts to suppress certain
thoughts make them more likely to surface (Wenzlaff & Wegner, 2000).

This phenomenon was identified through thought suppression studies
(Wenzlaff & Wegner, 2000) and has been obsdm a variety of situations,
including foodrelated scenarios (Byrne et al, 2002; Byrne et al, 2003;

Barnes et al, 2010; Barnes et al, 2011). To this date studies have determined
personal factors, including gender and weigltated aspects, as predictor

for food thought suppression. Findings have shown that obese women are
most likely to experience this thought pattern, which seems plausible
considering its association with factors preventing weight maintenance, such
as binge eating and food cravings veell as eating concerns (Barnes 2010;
Barnes 2011; May et al, 2010). There appears to be an interdependent
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relationship between these components: Food cravings have been shown to
lead to obsessive thoughts and impulsive consumption of craved foods in
sone people, which increases the risk of gaining weight (May et al, 2010).
Furthermore, restrained eaters engaging in food thought suppression tend to
consume more food and therefore are more likely to gain weight (Erskine et
al, 2010). In contrast to thisdifferent study concluded that cognitive

restraint is required as part of successful weight management despite a
parallel link to overeating (Reed et al, 2013). A potential explanation is
offered by Barnes & Tantlefbunn (2010), who have found a link xeten

food thought suppression and various eating behaviours, including dieting,
binge eating and food cravings. Therefore, cognitive restraint may occur as a
result of obsessive thoughts around food, either as a consequence of calorie
restriction or repeatl engaging in excessive consumption. Although these
findings offer a robust evidence base, they were primarily derived from
observing an obese population. Therefore, exploring cognitive restraint in a
more diverse weight samples has been recommendedivasys findings
indicate that weight is likely to be a relevant factor in explaining differences
(Barnes 2010; 2011).

Since portion control appears to be difficult for overweight people, it
was suggested that although food may not be physicaligtag, it can be a
powerful reinforcer for excessive consumption as a result of the high
dopaminergic reward following repeated intake. Researchers believe that
individual factors, including taste perception, sensitivity to the food
environment and thexcentive value of food, can account for individual
differences in the perceived salience of food (Robinson & Berridge, 1993;
Drayna 2005;Beaver et al, 2006). As a result, some people process food
related information more extensively than others, and titee@menon is
referred to as foodelated attentional bias. Previous research conducted in
the UK, Greece and Iran has documented a significant link between the
food-related attentional bias and higher levels of dietary restraint (e.g. efforts
to reduce fod intake), which can trigger overeating. On the other hand,
food-related attentional bias has been linked to disinhibition, which can help
understand why overeating occurs despite continuous efforts to reduce food
intake (Tapper, Pothos, Fadardi & ZiorJaB). Therefore, a high reactivity
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to food cues combined with a tendency to attend to-fetaded cues likely
leads to a loss of control over eating habits (Sharpe, 2008). The relationship
between dietary restraint and risk of overweight and obesityepastedly

been established (Fairburn & Harrison, 2003; Polivy & Herman, 1985; Stice
2002). The foodelated attentional bias also applies to dieters and can
paradoxically sabotage weight loss goals This suggests that attempts to
restrict calories can actily\abe counterproductive for certain people, leading
to weight gain or difficulties to lose weight. (Fadardi & Bazzaz, 2011).
Based on these observations, researchers have defined food preoccupation as
a thinking style in the context of the fooelated aentional bias, as it
describes the frequency, nature and intensity of-fetated thoughts. High
preoccupation with food is likely to contribute to the development and
maintenance of overweight (Tapper & Pothos, 2010). There is robust
evidence that havinfrequent fooeelated thoughts predicts a higher body
weight, as people with high vulnerability for environmental foeldted

cues may feel more inclined to overeat (Bond, Phelan, Leahey, Hill & Wing,
2009; Mela 2011). In contrast to this finding, fqueéoccupation has
additionally been identified as a possible weight loss mechanism, as it can
help reinforce strategies how to eat healthily and how to cope with urges to
overeat (Elfhag, Barkeling, Carlsson, Lindgren & Réssner, 2004). However,
the effectof food preoccupation on body weight is still scarce, and it remains
unclear whether being preoccupied with food is more present among obese
populations or in those with a healthy weight. Food preoccupation can be
both positive (e.g. excitement prior toreeal) and negative (e.g. thinking
about a particular food that someone is trying to avoid). Interestingly, in the
context of different BMI categories negative thoughts tend to predict a

higher BMI, especially among obese adults (Glaser, 2015).

1.5.Theoretica framework

The amount of calories that people consume directly affects their body
weight, and there is a growing evidence that specific psychological processes
involved in food choices people make are likely to contribute to weight gain:
Researbers have identified differences in the way a typical obese person
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and a healthy weight person choose and react to food, suggesting that the
decision process guiding food choices varies across individuals and
situations. While pioneering work has suggesked specific anchors,
including taste, health, social status and cost, predict particular food patterns
(Lewin, 1951), later investigations recognised the role of cognitive and
motivational components, which are particularly relevant for accessing a
widerange of foods in Western societies as they add to autonomy in choices
(Lau et al., 1984; Michela & Contento,1986; Rappoport et al., 1993). Due to
the abundance of food choices underlying motivations for-fetated
decisions are often multifaceted andtty contextual, which makes food
choice a complex and individual process (Furst et al, 1996). This has added
to the understanding that food intake is an outcome of interactions between
physical and sociocultural cues, but also more stable individual
psychological characteristics. It is important to understand how these cues
interact in decisional processes that lead to harmful dietary patterns causing
overweight.

Robust evidence has established that obese individnalddeat
greater amounts of food despite feeling full (Ferridan & Brunstorm, 2011),
make unhealthy food choices more often (Mela, 2011), and are more
responsive to external cues (e.g. time of the day, availability and quality of
food). On the other hangppulations with a healthy weight tend to be
influenced by internal cues, such as hunger to a higher extent (Sharpe, 2008).
Moreover, overweight and obese individuals show a tendency towards
selecting more energyense foods, which may contribute to thearease in
weight. Difficulties to maintain a healthy weight could therefore reflect
specific cues and motivations, rather than just be a result of a physiological
preference. Furthermore, people with higher concerns and thought
perseverance around foodiynbe more susceptible to experiencing
problematic thoughts and emotions that trigger overeating and weight gain
(Mela, 2001).

The Conceptual Model of Food Choice (Furst et al, 1996) is a
framework that defines thoughts and other underlying tiogni
determinants of peoplebdbs food choices.
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contextualise these processes in their relation to specific eating patterns.
According to the authors, the rationale for developing the framework was to
highlight processes drtheir differential drivers for food choices, and
additionally, to provide a simple tool to elicit a better understanding of
relevant processes involved in peopl eb:
choices for improved guidance around targeting thesenicalipractice.

The researchers have integrated and built upon the work of different
disciplines that study foerklated internal processes including preoccupation
with food and the attentional bias hypothesis amongst other. The framework
is suitable for ecognising cognitive elements in their multifactorial nature

and focus on perserelated belief systems. It provides a holistic
representation of the rich and complex origins of foeldted actions, and
emphasizes the interaction between perstated ad external factors that
shape individual food decisions. Based on these principles it is possibly
appropriate to address wider contextual factors in the environment including
social reference systems in coexistence to internal states. The constant
interacton of these different systems enables recognition of the complexity
of decisional processes that predict food choices. Based on the model food
choice can be categorised as three factors: (1) life course, (2) influences and
(3) personal system. These thsgstems all contribute to the final food

choice in individuals and are elaborated in the following sections. The
described decisional process is outlined in the shape of a funnel, which
symbolising the ongoing filtering process of personally relevantaeprs

that shape individuabbd choices (see Figure 2, p).30

Life course
An individual 6s | ife course is consioc
decisional process as it is thought to have an overarching impact on the
i ndi vi du aitualien. Adife courge mstunderstood as the sum of all
personal roles in the context of the social, cultural and physical envinbnme
that a person is embeddedbiaised on a set of existing influences. Therefore
this domain highlights the importance gdtaringing and culture, which
serve as a crucial reference framework to explain the formation and

maintenance of particular choices. Rather than being limited to past
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experiences, future anticipations or personal goals are part of this domain
and can occun the form of envisioned and desirable roles, for example the
desire to reduce weight as part of an ideal self. Therefore both personal
history and the aspired future self result in a personal reference system that
represents the underlying basis for éddial influences on footelated

decisions.

Influences

This category refers to relevant fact
the present situation. It reflects ideals, such as standards or beliefs that act as
reference points for comparisand judgement of food choices. These ideas
are commonly based on personally relevant cultural and symbolic meanings,
such as social status or group memberships. These influences tend to be
manifested as an automatic and subconscious process stemming from
lifelong learning, and are typically expressed as standards of how things
Ashoul d beod. Furt her mo-toelayroescaner sonés | |
contradict to their own ideals, which can lead to internal conflicts that
complicate food choices, for exampldnectic work schedule that interferes
with preferred meal times. Moreover, personal factors including individual
taste preferences, emotions, hormones, cravings, weight, height and gender,
can dictate someoneb6s eatimapg patterns.
impulsive personality may express a spontaneous and experimental eating
style.
Available resources to the individual can additionally impact on eating
habits. Tangible factors, such as money, equipment and space, can play a
role, but also more latemtriables, for example required knowledge and
skills to prepare particular meal s. [ n
shapes their food choices, which is commonly expressed in interpersonal
power issues. An exampl e coudéndesbe accol
and needs in favour of relevant others who are involved in the planning and
preparation of meals. More generally, the societal food context can alter
individual food choice as the environment often provides specific cues that
encourage certain eafjrioehaviours, for example seasonal influences affect
the local availability of foods.
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Personal system

Repeated food choices result in an automated cognitive pattern over

time, as personal values emerge based on previous deliberations. Certain

values seem to be patrticularly relevant for reflecting about food choices;

these include perceptive properties of food (e.g. taste, nutritional value and

quality), monetary considerations, convenience and social relationships. It is

assumed that each persomlags their propriety set of rules when weighing

different values guiding their decision, depending on the present situation.

These decisional processes are often-esthblished and occur

automatically, so that the person is unaware of using them.
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Regading its holistic nature with a focus on internal processes, the
Conceptual Model of Food Choice provides an effective and simplified tool
to help organise and understand the underlying cognitive mechanisms
involved in food choice processes, as it is ableecognise the role of the
environment with its embedded social and cultural meaning. On the other
hand, internal, and potentially subconscious effects, such dsrie
learning are taken into account (Furst et al, 1996). Since its development the
moce | has been used in different context
certain eating behaviours, for example the role of life course experiences and
events (Bisogni et al, 2005), binge eating, food scripts and food rituals
(Bisogni et al, 2008), foocefusal in terminal illness (Hughes & Neil, 2000),
as well as to identify changes in societal food choices and future
developments (Massa, Karisto & Lillunen, 2011). However, to date it has
not been studied in the context of weigblated changes.. The i@tale for
drawing onto this model for the present study lies in its ability to incorporate
food-related thoughts which clearly are, although not explicitly mentioned,
part of the described value and belief systems, and act as relevant
mechanisms in thelfering process. The final decisional outcome of the
choice process may therefore serve as a relevant explanation for certain
beliefs, thinking patterns and emotions that are characteristic of people with
a higher, or a lower, body weight. For exampleubing the model it may
be possible to identify relevant heuristics for engaging in healthy or

unhealthy eating behaviours.

1.6.Study aims & hypotheses

Commonly prescribed weight loss interventions and preventive
measures to address weight gain only show limited effectiveness in regards
to curbing the concerningly increasing obesity rates. This suggests that
simply prescribing weight loss diets simply not sufficient, but experts and
clinicians also need to tackle the psychological processes that encourage
behaviours associated with weight gain. Indeed, experts are increasingly
raising the need to address the cognitive aspects of obesit\Bfere,

2002; Cooper & Fairburn, 2001). Emerging evidence has highlighted the
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need to explore weightlated differences in foeklated cognitive
processes, as individuals at a healthy weight may engage in a different
thinking style to those who alreadyeasverweight or obese (Barnes et al,
2010).

Although a growing number of interventions are now incorporating
elements to address foodlated thoughts and underlying motivations (e.g.,
Cooper & Fairburn, 2001; Rapoport, Clark & Wardle, 20@@evious
efforts still fall far short of addressing cognitive components, especially in
the context of weight gain. While existing studies have explored cognitive
patterns in obese individuals (Barnes eR@ll0; Barnes et al, 2011; Byrne
et al, 2002Byrne et al, 2003), scarce research has compared thought
processes for different weight categories in terms of their nature and
intensity. Therefore, in order to fully implement effective weight
management, a deeper appreciation of the influence of cagfatitors
contributing to weight management concerns is needed, including
populations from the entire BMI range which can help identifying relevant
predictors for increased body weightterestingly, currently available
research exists for obese popigas, people who have lost weight or people
that have regained weight, however previous studies have rarely included
people with a healthy weight in their samples. The only study that observed
healthy weight individuals (Byrne et al, 2003), covered theshealthy
weight range.

Based on this limitation it was recommended to explore-fetated
thoughts in people who are still at a healthy BMI, but display an increased
risk of transitioning into the overweight category. This could add valuable
uncerstanding by determining why people gain weight to an unhealthy
extent in the first place. and to what extent initial beliefs and thoughts
around eating may differ to thinking styles that occur post weight gain. If the
present study finds noticeable diaces between people at risk of weight
gain and those already at an unhealthy body weight, this could mean that
certain thinking styles present a risk for weight gain, however may change
once a person reaches a higher BMI where different mechanismsikebye |

account for the maintenance of an unhealthy body weight.
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Based on these considerations and previous research findings, the present

study will aim to clarify the following main hypotheses:

1.) HO: Food thought suppression is not correlated ®NH or predicts a
low BMI.
H1: Food thought suppression predicts a high BMI.

2.) HO: Preoccupation with food is not correlated v or predicts a
lower BMI.

H1: High preoccupation with food predict a high BMI.

3.) HO: People at risk of overweight (BMR3- 24.99) do not differ
significantly from overweight individ
suppressing fooedelated thoughts.

H1: People at risk of overweight (BMI= 234.99) differ significantly
from overweight indivi duppressing( BMI 025)
food-related thoughts.

4.) HO: People at risk of overweight (BMI= 234.99) do not differ
significantly from overweight individ
their preoccupation with food.

H1: People at risk of overweight (BMI=234.99) differ significantly
fomover weight individuals (BMI 025) i
preoccupation with food.

The Conceptual Model of Food Choice will be used as a framework to
structure the finding into different categories by considering cognitive
components in the wider context of the food environment and personal
factors. Moreover, the research will explore coping strategies people are
using to dealing with challenging foadlated thoughts, dkis may inform
effective cognitive techniques for supporting the uptake of healthier eating
habits.

There is currently still little knowledge about the role of possible
moderator variables in regards to fe@dated thinking styles in the context
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of eating. Merely two studies have found an indirect link between food
thought suppression, gender and excess weight, demonstrating that obese
women may be at a higher risk of expressing cognitive patterns that were
associated with behaviours triggeringight gain, such as binge eating or

lack of portion control (Barnes 2010; Barnes 2011).Hence the present study
will also assess in what way demographic factors influencerielated

thoughts and how they may be associated with weight. Overall, this study
may offer useful insights to inform novel approaches for managing obesity
and to contribute to the theoretical underpinning and rationale for
interventions specifically targeted towards the initial stages of weight gain.
This could help delay and reduce moidity, weightrelated chronic illness

and the related burden on the health system and economy significantly
(Hutchesson et al, 2015). Highlighting an existing impact of underlying
thinking styles on peopleds we&i ght
awareness, and subsequently lead to increasing appeal to shift the
predominant focus calorie restriction to a greater appreciation of cognitive

causes of becoming and remaining overweight.

2 Method
2.1Design

Considering the lack of previous recognition and investigation offood
related thinking styles in the context of body weight, particularly in healthy
weight individuals who are at risk of overweight, a complimentary use of
guantitative and qualitaie research methods was deemed appropriate to
conduct the present study. To date only few food thought constructs have
been operationalised, for example food thought suppression and
preoccupation with food. However, other important foeldted thinking
styles, such as dichotomous thinking, currently do not exist as validated
measurement instruments, as they have not been explored sufficiently. This
could contribute to novel insights indicating the existence of additional
cognitive characteristics that maform future research. Therefore, using
guantitative and qualitative research methods in tandem may help identify
novel insights about understudied cognitive patterns around food, which

additionally warrants strength in reliability and validity of theida. Based
34
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on these considerations, the present study adopted a mixed method design
comparing participants of different BMI groups with focus on their food
related thoughts.

The quantitative analysis procedure consisted of a correlational analysis,
which was conducted via calculating a multiple regression model to elicit
predictors of higher body weight. BMI was defined as the dependent
variable and was measured as a continuous numerical value. Independent
variables included all hypothesised prediistfor weight gain, including
food-related thought constructs measured by standardised questionnaires
(including frequency of thoughts, positive emotional valence, negative
emotional valence, neutral emotional valence and thought suppression) and
variousdemographic variables, including age, gender, ethnic origin and
educational level. The main reason for collecting additional demographic
factors was to identify potential confounders that may affect the link
between weight and foetlated thoughts.

Additionally, a oneway analysis of variance (ANOVA) was run to
determine how foodelated thoughts differ across the weight spectrum by
comparing participants at risk of overweight and irdirals from any
overweight category. While the included feaated thought constructs
were assessed via two relevant questionnaires (incl. food preoccupation and
food thought suppression) served as independent variables, the dependent
variable was represited by a dichotomous weight category, with a BMI of
25 marking the cut off to distinguish between both weight groups:
Participants at an upper healthy range (BMIF 221.99) were allocated to
the first group, whereas anyone in the sample with a cleg®MI of 25

and higher was assigned to the second group.

2.2 Participants

Calculations were made to identify the appropriate sample size to
ensure minimal errors in the analysis. For the ANOVA, G*power 3.1. was
determined by performing an-griori analysis to determine the mean
between required sample means. Statistical power is defined as the
probability of avoiding a Type Il error (rejection of the research hypothesis

even though it is true), and is symbol |
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aslib. I't is recommended that a reasonab
normal circumstances is 0.8 (Cohen, 1992). The test concluded that for each
group, at least n=17 are required, which was calculated using an Alpha level
of 0.05 for an independeANOVA. Thus, the probability of making a Type
'l err ¢606840R) is 1

With one of the main objectives of the present study being a between
group comparison regarding different body weight, the participants were
split up into two groups baden their BMI status. At present there is no
evidence indicating a particular association between demographic
characteristics and foelated thinking styles for the BMI range of 23
24.99, therefore no specific matching regarding gender, educativehl le
age and ethnicity was need@dhe first group consisted of adult participants
with a weight defined at | east as over:
are by definition of the BMI in the upper healthy range, a subcategory
suggested by the WHO (BMI 28 24.99) (WHO, 2015), were assigned to
the second group. In regards tepAori assumptions for the multiple
regression, it was expected that women will be overrepresented in the study
compared to men, as literature has documented their generally higher
tendency to engage with topics related to food and nutrition due to their
higher preoccupation with food (Barnes 2011; Tapper & Pothos, 2010). This
tendency meant that significantly higher female response rates to the
recruitment advert can be likely. Ifithwas the case, gender would be
excluded as a variable in the regression model after ensuring that it does not
account for any significant differences between groups. General guidance on
determining sample size (Hair et al, 2010; Schreiber et al, 20Qf)ests
using a 10:1 ratio (resulting in 10 participants per variable). A pirori power
calculation using G power with an alpha level of 0.05, an effect size of
Cohen6és d of 0.15, and a power of O0.80
of at least 135 wodlbe large enough to detect effects for a total of 15
predictors. For a onay ANOVA a minimum sample of 17 participants per
group was suggested.

A subsample from both groups (N=6; n=3 from the upper healthy
range, n=3 overweight or obese) werdiadnally recruited for qualitative
follow-up interviews. Small subsets between N=6 and N=10 are generally
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sufficient for Thematic Analysis (Braun & Clarke, 2013) in order to identify
relevant themes for smaller scoped projects. Moreover, a-soadd

sample size appears appropriate from an ethical point of view due to the
sensitive nature of the study topic, which can cause distress for those who
have difficult thoughts or a negative relationship with food. Going above the
minimum of required participas may therefore be problematic to justify,

and having a complimentary quantitative design should provide sufficient
viability in light of previously identified thinking styles..

The exclusion of children and adolescents under the age of 1&hwehrs
various reasons. Firstly, with regards to ethical considerations, it is
challenging to obtain and control parental consent in the context of an online
survey. Furthermore, the available literature documents a general lack of
preventive measures to ttedbesity with particular focus on adults, as the
wide majority of existing nationwide campaigns and interventions are
tailored to children and teenagers. Therefore, the contribution of slow weight
gain to the increasing obesity rates during adulthoodriewtly not
recognised sufficiently, and research should focus on better understanding
underlying processes that play in role in weight gain in the adult population
(Brauer et al, 2015).

2.3.Materials

The quantitative survey was provided through an online link presenting
several questionnaires in consecutive steps (see Appendix 3), which have

been previously used and validated in obese and healthy weight populations.

Food Thought Suppression Invatory (FSTI, Appendix 3, p. 123

Previous research suggests that efforts to suppress any occurring
thoughts in relation to eating can actually have the opposite effect, and,
rather than reducing them, can increase rumination about food.
Consequenyl, phenomena that have been linked to weight gain are more
likely to occur, including binge eating, food cravings, and other eating
disordered symptoms. The FSTI (Barnes, Fisak & TarDefin, 2010)

was developed to measure this thought construct. mentory is based on
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the Thought Suppression Inventory, a generic tool for assessing thought
suppression (Wegner & Zanakos, 1994) and was designed as a-domain
specific measure of foecklated thought suppression. Psychometric tests
deemed the FSTI a valitkliable, single factor measure of food thought
suppression (Barnes et al, 2010). The questionnaire consists of 15 items
measuring the same general scale. Therefore, the final score, which is
calculated by adding the individual values of each item, itelcde extent
to which an individual suppresses thoughts around food. Individual items
includesefr ef erred statements that are rate:
are foods that | try not to think abou:
(strongly disgree) to 5 (strongly agree). Higher scores indicate higher levels
of food thought suppression (Barnes et al, 2011). The inventory has been
previously used in obese and overweight individuals (Byrne, Cooper &
Fairburn, 2003; Byrne 2002, Barnes et al, 2@B#&mnes et al, 2011).
For the present study it is expected that the food thought suppression
score will be positively linked with a higher body weight. This hypothesis
mirrors current literature, which identified meaningful relationships between
food thought suppression and traits linked to overweight, including binge
eating and food cravings (Barnes & TantBiinn, 2010). Because of non
existent preliminary insights for people with a healthy body weight, a non

directional hypothesis was adopted.

Food Preoccupation Questionnaire (FPQ, Appendix 3, p.21)

Preoccupation with food, especially expressed by frequent distractive
and negative thoughts, can be unhealthy and inhibit other important
cognitive executive functions, such as memory or attention. Moreover, it
increases the likelihood of unheajttietary behaviours resulting in weight
gain, such as excess consumption of calories (MMISD, 2017). The Food
Preoccupation Questionnaire (FPQ) is a relatively new 26 item kst
guestionnaire, which was designed to assess the frequency of thoumlits ab
food, and whether these thoughts are characterised with positive, negative or
neutral valence. It consists of four scales, including frequency of thoughts
about food (3 items), positive emotional valence of food (9 items), negative

emotional valence dbod (9 items) and neutral emotional valence of food (5
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items). Participants are presented with a total of 26 statements they are asked
rateona®poi nt scale (bcompletely disagreebod
or disagreed, Oagely agbeed) anll dociompe
FPQ in comparison to similar assessment methods of this thinking style is

the coverage of a broader spectrum of thinking styles, especially through the
novel component fipositive emptional v al
gained limited recognition. The author recommended the addition of this

dimension to acknowledge the high reward value that food can represent for

many people. This phenomenon originates from associative positive

learning, where eating itself can beperienced as a highly pleasurable act

that can trigger increased anticipation and excitement prior to the meal

consumption. If this is accompanied by a lack of concern about moderating

food intake, general positive valence of food likely to contributeeight

gain. The validation of the FPQ resulted in satisfactory construct validity,

internal reliability, and testetest reliability (Tapper & Pothos, 2010). To

date, the questionnaire has been applied in the context of binge eating

behaviours in obesem@les, however no research with people in different

weight categories has been published to date (Mason & Lewis, 2015). This

means that for the present study no preliminary relationships in regards to

different weight categories were assumed, resultirggriorrdirectional

hypothesis.

Demographic questionnaire (Appendix 3, p. 24)

In addition to measuring foelated thinking styles, several
demographic traits were assessed, as these may add potentialrpktszh
factors t hatoughts.fTlke@resem guesponraide sneasuined
peopl ebs gender (assessed in a dichot ol
from participantsdé date of birth), et h
White, mixed/multiple ethnic groups, Asian/Asian BritisHaBk/African,
Caribbean/ Black British, other ethnic group), and educational level
(selection from the foll owing options f
status most accurately: Higher education & professional /vocational

equivalents; Alevels, vocatnal level 3 and equivalents; GCSE/O Level
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grade A*C, vocational level and equivalents; Qualifications at level 1 and
below, or No qualifications).
As satisfactory correlations between gelported weight with the
actual measured weight haveebhedemonstrated in the past (Davis &
Gergen, 1994; McGuire, Wing & Hill, 1999; Stunkard & Albaum, 1981), it
was sufficient t-oepoetediweighttandfeighttasenlypant s o
a low chance for significant deviation was expected. The officiatdta for
calculating the BMI along with the vdlguidelines (Chapter 1.2, p.1Was
used to categorize the calculated score as the corresponding BMI group

(underweight, healthy weight, overweight and obese) (NHS, 2013).

Self-designed qualitative inerview

The gualitative piece of the study consisted of adetigned, semi
structured interview schedule, which was specifically designed and tailored
to the present study aims in regards to exploring-fetated cognitive
patterns and dysfunotnal thoughts (Beck, 2012). This style of interview
asks specific questions in an open ended way with optional suggested
prompts and exploratory followps. Therefore it encourages a flexible
discussion on relevant topics and gives a richer insighthetatly behind
responses (e.g. why, what would change that, how has this impacted your
t houghts about é) . I n addition, it was
strategies that people utilise with the purpose of reducing challenges they
experience arouniod. Semistructured interviews were deemed the
appropriate method, as it allowed a flexible and idiographic approach by
adjusting the flow of the discussion to individual differences, which was
useful to encourage more vivid and personal descriptioreddition to the
insights from the quantitative survey, the qualitative study design
complimented the numerical values with moralepth insights. Especially
in regards to revealing novel insights for identifying potential weight
differences, which hagceived little attention in the past, more detailed
information were required. This may support the development of novel
hypotheses for future research with the aim of increasing quantification and

operationalisation to warrant for higher internal validity
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Other materials

Other materials used are listed below, and are included in the

Appendix.

Consent form that the participants were asked to sign electronically by
ticking a box prior to completing the quantitative questionnaires as part

of the orine survey (Appendix 2, p. 111).

Consent form that the participants were asked to complete prior to taking
part in the telephone interview (Appendix 4, p. 119).

Information sheet for the participants of the online survey, providing
them with full detailof the study (Appendix 1, p1%)

Information sheet for the participants for the telephone interview,

providing them with full details of the study (Appendix 4 1R6)

Study debrief information for aflarticipants (Appendix 2, p. 125

2.4Procedure

Ethical approval was sought and granted from London Metropolitan
University, School of Psychology, Research Ethics Committee, in March
2016 prior to the recruitment phase of the study. Participants were primarily
recruited via public online inviteons on social media networks and forums,
which predominantly were obesity support groups for a targeted access to
this particular weight group, as it presents a population that is typically
harder to reach in random populations. In order to gain atzéssse
online communities, the researcher approached administrative staff who
manage webpage areas and support groups and requested permission to post
an advertisement on their page if necessary. The remaining BMI categories
were recruited across a widenge of social networks with more general
content to avoid a strong emphasis on food and weight loss, which may
ot herwise cause a bias regar-klateadg an
thoughts. The open invites with a brief description of the stvehe posted,
along with a link directing the participants to the Surveymonkey website.
Due to the open and widespread access that social media servers offer, this
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type of recruitment was sufficient to target a representative sample of the
adult UK populan. The study link directed participants to a Survey
Monkey (an online service which hosted the survey) questionnaire that
formulated the study, including the FPQ, the FTSQ and thealssifned
demographic questionnaire. The variables measured includddHought
suppression, food preoccupation, age, weight, height, gender, educational
level and ethnicity group. Consent to take part in the survey was sought in
included consent forms along with a briefing sheet on the start page of the
survey detailing th purpose of the study and how the collected data would
be used, which would not allow the participant to proceed without ticking a
box that they would agree to take part under the stated conditions. The
consent and briefing form is included in Appendites 2 (p.117; p. 127.

Upon completion of the survey, participants were thanked for participating,
and debriefed with further information relating to the. In the consent section
all participants over 18 years were presented with an option to provide their
contact email address if they agreed with being contacted by the researcher
to take part in a follovup telephone interview. This procedure resulted in

the subsample for the qualitative interviews. Prior to the interview date the
participants were sent amformation sheet detailing the interview procedure
and the purpose of the study was roughly elaborated. Additionally, they
were asked to read and sign a consent form prior to the interview date. With
obtained permission from participants prior to thenview, all

conversations were audiecorded for accuracy of transcription and

analysis. Each interview lasted between 45 and 60 minutes. Confidentiality
was ensured by not mentioning participant names whilst the-aechoder

was operating. Transcribelata were also ddentified with subject

identifiers assigned to each participant.

In order to comply with the ethics and anonymity guidelines for study
participants, it was ensured that the data, including completed questionnaires
and forms, ad audio tapes with additional written notes of the interviews,
were kept securely locked away that can only be accessed by the researcher.
Audio files and other documents containing personal information about the
participants fall under the Data Proteatiact, meaning they will be

protected by a password and will not be distributed on any shared networks.
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To ensure this, any data used for the content of the thesis were anonymised
and were only permitted access by the researcher; the same applied for the
a chiving data. Additionally, the part:i
the material, including questionnaires, autdiped interviews and

transcripts. The files were archived by assigning each participant to their
own ID number before entering thelata online that was used continuously

to refer to individual statements, quotes or responses. Since the completion
of the study, the data is being kept securely for 10 years along witkupack
records (London Metropolitan University, 2017), and will therdeleted,
including all hard copies and computer files that include personal
information that could be allocated to an individual participant.

2.5.Data analysis
Multiple regression model with obesity predictors

In order to examine the relationpthetween foodelated thoughts,
demographic characteristics and obesity, linear multiple regression using
Pearsonés correlation was determined a:
the present dataset. As the central interest of the study BMI wasdlafine
the dependent variable in the first model. As a next step, in order to generate
a more general understanding of the individual relationship between factors,
various correlating models with all possible combinations of independent
and dependent variad were calculated, which resulted in an overarching,
comprehensive model with the aim of highlighting all relevant relationships.

The analysis process is described in more detail below.

Numerical variables were entered into the respective models,
including BMI, age, food thought suppression and preoccupation
with food (consisting of thought frequency, positive valence,
negative valence and neutral valence). Ethnicity, gender and
educational level were coded as dummy variables.

Il. In a first step gender wastered into the regression model, however
this variable was removed in the final analysis due to

underrepresentation of male participants (n=6 out of a total of
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N=139) after confirming that it did not account for any variance
across the results.

Preliminay analyses were conducted to ensure no violation of the
assumption of normality was given. This was tested by using the
KolmogonovSmirnov Test, outliers and residual plots. For some
outcome variables, including BMI, the data indicated a rejection of
the rull hypothesis, which would suggest using logistic regression.
However, guidance on violated assumptions conclude thatdise t
and linear regression often provide a convenient and practical
alternative to recommended alternatives in sufficiently |aagepse
sizes (Lumley et al, 2002). The fact that many of the variables were
linear and nofcategorical was an additional consideration for
proceeding with linear regression.

Further analysis were run to verify that the additional four
assumptions, includinignearity, homoscedasticity, multicollinearity,
and absence of autorrelations, were fulfilled. The corresponding
tests showed nesignificant results, which suggested that all other
four assumptions were likely to be met.

A two-step hierarchical methoglas used to generate the logistic
model, and variables were allocated to two blocks guided by existing
literature, which suggests a strong positive link between food thought
suppression and obesity (TantkExsnn, 2010; Soetens & Brat,

2006). Moreover, tare is substantial evidence indicating that several
demographic variables, including age, education and ethnicity,
contribute to weight differences, however the definite direction is
still unclear (Young, 2012). Although according to the FPQ food
preoccupton has previously been linked to obesity, no published
literature has taken different BMI groups into account. This resulted
in the following blocks for BMI as the outcome variable:

Block 1: Foodthought suppression

Block 2: Age, Educational level, ethnicity & preoccupation with food
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One-way ANOVA for weight group comparisons in thinking styles

A oneway ANOVA was run to test differences in feoglated thought
constructs between different weight groups. Prior to the testing the dataset
was reviewed to ensure that the necessary assumptions for one way
ANOVAs were met. For the normalityiteria the Shapiro Wilk test
produced slightly significant results for the majority of the analysis outputs,
however since these were only slightly below theattiof p= 0.05 (0.01
0.02), and the Shapiro Wilk test is regarded as a highly conservative
measure, box plots and Normal@ plots were examined additionally. The
data trends suggested that linearity was still likely to be sufficient. For all
other assumptions, the tests producedsignificant outcomes, which
indicated that violation was unlikel

The main interest was a comparison between participants who were at
risk of overweight (BMI 23 24.99), and the second group with those in the
overweight or obese category (BMI O 25
comparisons were run between athaning weight groups, including
underweight and the lower healthy weight range to examine all possible, and
potentially also relevant, group differences. Multiple analysis were run to
assess any existing differences for all scales included in the quiestesn
FTSI and FPQ.

Thematic Analysis

Thematic Analysis (Braun & Clarke, 2006) is a widabed qualitative
analytic method to organise rich data sets. In the present study it guided the
identification, analysing and reportin§thematic patterns. Thematic
Analysis is characterised by its flexibility of not using rigid guidelines that
define the process, which is considered as one of its main advantages
compared to other methods. Based on the assumptions of Thematic Analysis
theformation of themes in the present dataset was driven by the analytical
guestion of identifying foodelated thinking styles and coping mechanisms.
Therefore a theme was not necessarily dependent on quantifiable data
measures, but whether it captured niegiul content in relation to the
research question, which appeared a more appropriate method for the small

sample size (N=6). In the first analysis step the transcripts were reviewed for
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patterns of meaning in relation to the research topic to becomigafanith

the nature of the data. Initial codes with data features of interest for the
present research were produced by systematically identifying interesting
aspects in the data using example quotes to inform repeated patterns. These
served as a basisrfthe themes after sorting and combining the codes
carefully regarding their meaning for the research topics, while also
considering their relationship between different levels of themes (e.g.
overarching themes and stiiemes within them). After refiningnd

integrating the themes into a meaningful and coherent pattern, they were
named according to the essence that best captured the expressed content, and
each theme was summarised for the purpose of reporting the outcomes in
regards to the present researthe themes and assigned categories were

then reviewed by an academic supervisor (EM) to validate the themes, thus

adding to the overall credibility of findings and interpretations.

3 Results
3.1. Descriptive overview of variables

All sample chaacteristics for all the observed variables can be found in
Table 1(p. 48f). The variables are divided by BMI group considering the
main focus of the present study was to identify differences between weight
groups from the sample. An initial review of the data revealed that a total of
31 respondents provided incomplete or missiatp; those were
subsequently excluded from the study. From a total of N=139 study
participants who were included in the final sample, the most common BMI
category was the lower spectrum of a healthy BMI (1&32.9) with more
than a third (38%), wheredise upper healthy range (n=34) and the
overweight category (n=36) had a similar number of respondents. In
comparison, being underweight was the least common weight group (12%).
These data indicate that the typical weight spectrum in the present sample is
significantly lower than the average weight distribution in the UK
population, where people in the overweight and obese category amount for
61.7% (NHS, 2015). The mean age for all participants is 26.87 years (SD
10.2) and, as expected, the overall sampte&ly exclusively female

(96.7%).
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In regards to the observed feoelated thinking scales, the scoring
represents the mean total scores; the higher the scoring, the higher the level
of the respective thinking style. The table skdhat the average score for
food thought suppression is 45.96 (out of 75), with scores varying from
39.56 in the overweight group to 49.44 in the underweight group, which
suggests that thought suppression decreases with increasing weight. In
regards to fod preoccupation, it can be observed that for the subscale food
thought frequency, participants had an average of 3.96, which ranged from
3.55 for overweight respondents to 4.44 for underweight respondents,
indicating a negative linear trend. Positive thlouvalence was manifested
with an average score of 3.26, ranging from 3.15 to 3.42 across all weight
categories. Negative valence of food was overall slightly lower with a mean
of 3.26, ranging between 2.57 for underweight BMIs and 3.44 for
overweight BMs, indicating that the lower the BMI group, the higher the
negative valence tends to be. On the other hand, the outcomes for neutral
valence highlight a positive trend, as average scores across BMI categories
show higher average scores for higher weigi¢gories (2.25 (SD 0.72) in
the underweight group; 2.75 (SD 0.96) in the overweight group). In terms of
the additionally captured demographic variables, the data for the education
variable reveal that the majority in the study sample reported having
undegone higher education (64.38%). In comparison, respondents with
lower educational levels are significantly less frequent, with Alevel,
vocational level 3 and equivalents accounting for 17.1%, people with a
GSCE or equivalent degree adding up to 9.6%, anticgpants with
gualifications at level 1 and belowdidg up to merely 9.2% of total
respondents. The upper healthy weight range group (BMIZ22B99) shows
a particularly strong representation of participants coming from a higher
educational backgroun@7.2%), which in relation is twice as prevalent as in
underweight participants (44%). In terms of the observed ethnicity in the
present sample, whitespondents are represented as the most common
ethnicity in the current data set (62.5%) with a paréidylhigh relative
number in the underweight weight category (76.5%), followed by Asian
British (10.8%).
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Table 1.Participant characteristics

Characteristics BMI BMI BMI BMI Total
<18.5 18.5-22.9 2371 24.9¢ Ead sample
N 16 (12%) 53 (38%) 34 (24%) 36 (26%) 139
Mean (s.D.) Mean (S.D.) Mean (S.D.) Mean (S.D Mean (s.D.)
)
Age 24.81 (12.28) 24.75 (7.04) 28.59 (11.87) 29.28 (1.37 26.87 (10.2)
N %
Gender
Male 6 (4.3)
Female 133 (96.7)
Mean (s.D.) Mean (S.D.) Mean (s.D)) Mean (S.D.) Mean (s.D)
Food thought suppression score 49.44 (20.78) 48.32 (19.86) 46.52 (18.99) 39.56  (18.55 45.96 (36.74)
Food preoccupation scores
Thoughtfrequency 4.44 (0.69) 4.14 (.00 3.7 (2.13) 3.55 (1.02) 3.96 (0.96)
Positive valence 3.18 (0.88) 3.15 (0.82) 3.3 (0.84) 3.42 (2.09) 3.26 (0.91)
Negative valence 3.44 (2.23) 3.29 (2.17) 2.87 (2.09) 2.57 (1.04) 3.04 (2.13)
Neutral valence 2.25 (0.72) 2.54 (0.92) 2.62 (0.87) 2.75 (0.96) 2.54 (0.79)
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Characteristics BMI BMI BMI BMI Total
N (%) <18.5 18.5-22.9 2371 24.99 025 sample
Education level
No qualifications 1 (6.3) 4 (7.2) 3 (7.7) 1 (2.78) 9 (6.5)
Qualifications at level 1 and 1 (6.3) 2 (3.6) 0 (0) 1 (2.78) 4 (2.7)
below
GCSE/O Level grade AT, 2 (12.5) 7 (12) 2 (5.1) 3 (8.33) 14  (9.6)
vocational level and equivale
Alevel, vocational level 3 and 5 (31) 7 (11) 8 (20.5) 5 (139 25 (17.1)
equivalents
Higher education 7 (44) 35 (63.6) 26 (87.2) 26 (72.2) 94 (64.38)
Ethnicity
White 9 (1D 14 (16 25 (3D 32 (40) 80 (57.5
Mixed/ Multiple ethnic 6 (50) 2 a7 4 (33 0 O 12 (7.55)
groups
Asian/ Asian British 2 (40 0 (0) 3 (60) 0 (0) 5 (3.14)
Black/African Caribbean/ 0 (0) 1 (200 0 (0) 0 (0) 1 (0.63)
Black British
Otherethnic group 1 (33 0 (0) 2 (67) 0 (0) 3 (1.89)
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A total of 7 participants (5%) indicated that they did not classify as any of the
suggested ethnic group. This constitution is similar to the most reffiem!
prevalence rates of ethnicities in the UK, although the general population
features a higher percentage of the white ethnicity subgroup (87%) than the
current sample does, while members of the Asian and theGrinbean

ethnicity group are sligly overrepresented in the present data sest (10.8% vs.
6.9% for Asians, and 7.2% vs. 3% for Af@aribbean; Census, 2011). Taking

the weight range into consideration, it is noticeable that no respondents of Black
origin can be found in the underweightaggry, and no participants with a

reported mixed ethnicity are included in the upper healthy weight range.
3.2. Regression model formation

Correlations between the etiigy variables were assessedgayforming
multiple regression analysis with the main foonsobesity as the outcome
variable. Subsequently, each variable was entered as a dependent variable in
multiple analysis steps to better understand the individual relationship between
all factors to obtain a maximum of information for the final modetelyards to
reporting the outcomes, the emphasis was on describing factors explaining
obesity and foodelated thoughts, as this was the focus of this study. In a
preliminary analysis, gender was removed from the model due to the strong
underrepresentatiasf men in the present sample after confirming that it did not
account for any group differences. Correlations were classified as high when the
coefficient r was O00.5, a moderate relat
and 0.5, and coefficients with aagnitude between 0.1 and 0.3 indicate a low

correlation (Andrews University, 2005).

Factors predicting a higher BMI

Hierarchical multiple regression was carried out to investigate the degree
to which foodrelated thoughts, including foetilought suppression and
preoccupation with food, age, educational status and ethnicity predicted a higher
body weight within the sam@l The detailed results for each predictor variables
are included in Table 2. The first emerging model of the regression analysis

revealed that food thought suppression accounted for 3.8% variance in obesity,
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which was statistically significant (Adjusted R.038; F (6.42) = 674.18, p <

05). When the remaining 12 predictor variables (including, age, ethnicities and
educational levels) were added to the model in a second step, this did not result
in a statistically improved predictability as the addedherous added predictors
only accounted for 11% BMI differences (adjust€c=R.11, F (1.889) = 1.730,

p =.063). Having an Afr&Caribbean ethnicity (B=9.71; p= 002, see Table 2),
was the only significant predictor for a higher BMI.

ThecalculationofPea sonds corr el)avasiuseshits ( see Tabl
identify correlationdor indicating to what extent BMI is associated with
individual variables, although this would not icate their predictability. Weak
correlations were identified between BMI amdher educationr=.146)as well
as forpositive foodrelated thoughts (r=.143). On the other hand, age 143),
high scores for food thought suppression-(242), negative foodelated
thoughts (r=.223), food thought frequency (r25), as well as hing

Caucasian (r=.19) or mixed ethnicity (r=.117) were inversely related to BMI.

Factors predicting Food Thought Suppression

Considering the previous literature findings detailed in Section 2.1., the first
model defined BMI as the predictor varialide food thought suppression, and
the remaining 13 variables were entered in a second step. Although Model 1
already was statistically significant with 3.8% of variance explained through
BMI (Adjusted R=.038; F (6.420) = 368.78; p <0.05), Model 2 impbve
predictability by nearly two thirds (AdjustedR.683; F Change= 22.496; p=
.000), which resulted in a model with 68.3% variance explained by the
independent variables. Table 3 provides the results for each variable. Two food
related thinking patternseve identified as meaningful predictors for food
thought suppression from the regression analysis, including negative valence of
food (B= 12.88; p= .000) and neutral valence of food {B916; p=.032).
Additionally, an educational status ofl@vels preétted food thought

suppression (B=.014; p =.005)).
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Table 2.Hierarchical Regression for BMI

Step Predictor B P

1 Food Thought Suppression -.113 .012*

2 Food Thought Suppression -.083 .304
Preoccupation with food Frequency -1.406 260
Preoccupation with food Positive valence 1 756 176
Preoccupation with footl Negative valence 417 787
Preoccupation with food Neutral valence .2 208 073
Ethnicityi Mixed -3.604 361
Ethnicityi Asian 400 .888
Ethnicityi Afro Caribbean 9.71 .002*
Ethnicity i Other 4.61 .166
Educationi No qualifications -3.72 354
Educatiori Primary level -2.83 602
Educationi GSCE level -1.19 .709
Age 0.004 965

N= 139; SE = Standard error; Food Thought SuppresgnS)» Food

Thought Suppression Inventory; Preoccupation with food = Food

Preoccupation Questionnaire



Table 3.Hierarchical Regression for Food Though
Suppression

Step Predictor B P

1 BMI -.397 012

2 BMI -.103 .304
Age .158 150
Preoccupation with footl Frequency 1.167 397
Preoccupation with food Positive valence 2.085 147
Preoccupation with footl Negative valence 12.88 .000
Preoccupation with food Neutral valence  -2.916 032
Ethnicity 7 Mixed -3.668 407
Ethnicityi Asian -2.794 400
Ethnicityi Afro Caribbean 1.214 733
Ethnicityi Other 6.626 .074
Educationi No qualifications 6.96 113
Educatiori Primary level -.124 400
Educationi GSCE level -742 834
Educationi Alevels 014 005

N= 139; SE = Standard error; Food Thought SuppresglnS)= Food

Thought Suppression Inventory; Preoccupation with feéaod

Preoccupation Questionnaire
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Table 4 Hierarchical Regression f&reoccupation

with Food
Thought Frequency Positive valence Negative valence Neutral valence
Predictor B P B P B =) B =
Step 1
Food thought frequency - - .193 .025 527 .000 -.285 .001
Positive valence of food .189 .025 - - -.416 .000 -.133 116
Negative valence of food 576 .000 -.467 .000 - - -.256 004
.004 - -
Neutral valence of food -.287 .001 -.137 116 -.235
Step 2 B P B P B P B P
Positive valence of food -101 287 i i -362 .001 -.137 116
Negative valence of food 330 .004 -566  .000 - ] - 235 004
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Neutral valence of food =272 .002 -.134 120 -.070 311 - -

Age -.019 .006 -.009 .206 -.015 .006 -.012 .08z
BMI -.007 .260 .009 176 .001 787 -.012 072
Ethnicityi Mixed -.176 543 -.606 .029 -.068 761 -.801 .00t
-.241 .266 -.405 .052 -.272

Ethnicityi Asian .005 -.393 .07(C
Ethnicityi Afro Caribbean -519 024 -o71 010 -218 104 170 A¢
Ethnicityi Other ~324 182 45705l -208 223 056  .818
Ethnicity - White * * * * * * *

Educatiori No qualifications -.273 .343 -.564 .058 -.624 279 -.058 .852
Educatiori Primary level -.206 .598 .942 017 .352 .004 .038 9.
Educatiori GSCE level -.190 .408 272 29¢ .261 .243 .284 2
Education Alevels 094 594 * * -169 141 * *
Education Higher education * * 210 21¢ * i 244 169
Food Thought Suppression .005 .397 .008 147 .033 .000 -.013 .03z

N= 139; SE = Standard error; Food Thought Suppression (FTS) = Food Thought Suppression Inventory; Preoccupation witlodéolod = F

PreoccupatiorQuestionnaire, *= Excluded variable
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Factors predicting Preoccupation with Food

Several models for the four subscales of the FPQ questionnaire were
calculated, including food thought frequency, positive, negative and neutral
valence of food. A high collinearity between dimensions performed during
validation of the questionnaiserved as a sufficient evidence base for
prioritising this factor for the block wise entry (Tapper & Pothos, 2010). Four
final models resulted from the analysis that added to explaining variabilities
sufficiently, and these were statistically significémtall models (p < .05) with
magnitudes between 18%%R.018) for positive valence and 54.41%+%R
.544) for negative valence.

All significant predictors in regard to the four subscales are reported as follows,

while Table 4 provides a more exhaustive overview.

Negative valence of food predicted food thought frequency (B= .330; p=
.004), while neutral valena# food (B=.272; p=.002), age (B=019; p = .006)
and Afro-Caribbean ethnicity (B=.519; p=.024) were associated with a lower
degree of thought frequency. Positive valence of
food was predicted inveely by negative valence of food (B566; p=.000),
having a mixed ethnicity (B=606; p=.029), AfreCaribbean ethnicity (B=
.571; p=.010), meaning that these variables are associated with a lower degree
of positive valence. On the other hand, pryiavel education predicted a
higher score for food thought suppression (B= .94 2; p=.017).
Several predictors were identified for negative valence of food: While food
thought frequency and food thought suppression predicted a higher degree of
negative valence significantly, (B=.197; p=.004; B=.033; p=.000), positive
valence of food«(362; p=.001), age, (B=017), Asian ethnicity (B=.272; p=
.005), primary levieeducation predicted lower scores for negative valence.
Similarly, lower scores for neutral valence of food were predicted significantly
by food thought frequency (B=287; p=.000), negative valence of food (B=
.235; p=.004), food thought suppression (B¥.3; p=.032( and mixed
ethnicity (B=-.801; p=.005).
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Table5.Pear sondés correlation for all variables (n=139)
Variables 1) 2.) 3.) 4.) 5.) 6.) 7.) 8.) 9)
1.)BMI - - - - - - - -
2.)Food thought p-.212 - - - - - - - -
suppression
3.) Thought frequency -.25**  587** - - - - - -
4.)Positive valence 143 -214  -063 - - - - - -
5.)Negative valence -.223 .816**  .646** -.346**
6.)Neutral valence 0.053  -.504** -521* .007 =473 - - - -
7.)Age 143*  -239**  -384** 095 -.363* 140*
8.)White ethnicity -.190 184*  .293** . 200** .190* -.069 .018 - -
9.)Mixed/ Multiple -117 103 119 -152* 174 -229** -109
ethnicity
10.)Asian ethnicity .0.012 -.240** -.135 .006 -.231* 012 -.030 - -
11.)African ethnicity =~ .312* -263* -411** -094  -279** .300** .175*
12.)Other ethnicity .056 A71 .016 -.120 .108 -.047  -112 - -
13.)No qualification ~ -.041  -.058  -.148* -156* -.147* .074* -085 -72 -.061
14.)Level 1 or below -.051 .205** 138 .076 204**  -169  -138  -.050 .142*
15.)GSCE -.042 107 .042 -.075 .180*  -.021 -.064 017  .144*
16.)A-Levels -.105 .022 .160*  -.017 .029 -105  -217** 104 -.133
17.)Higher education .146* -124  -.128 .108 -.129 119 .300%*  -.040 -.015

Notes. * Correlation isignificant to 0.05 level ** Correlation isgificant to 0.01 level (2ail)



In the context othe correlational analysis f&MI, small associations to
three out of four scales from the FPQ were identifsest Table 5)
including negative correlations for frequency of thoughts2r5.) and
negative valence (r=223), while the link to positive valence, on the other
hand, was positive (r = .143).

3.3Weight differences in foodrelated thinking styles

A oneway ANOVA was performed to deteahysignificant
differences betweethe different BMI categorieandall five foodrelated

thinking patterns, which led to the formation of falistinctiveweight

groups, including (1) people with unde.]
weight (18.5< BMI O 22.9), (3) a BMI a:
i24.99), and (4) an overweight categor.y

their respective group means and ded deviations are presented in Table
1 (p. 484.

There were statistically significant group differences for food thought
frequency (p <.05). A Tukey post hoc test revealed that the underweight
group had significantly higher scores than the oegght group =4.4
(SD=0.69) vsx= 3.55 (SD=1.0); p <.05), and healthy weight individuals
had significantly higher food thought frequercympared t@verweight
people =4.1 (SD= 1.0) va= 3.55 (SD=1.0); p <.05). Further significant
differences were detected for negative valence of food (p =.01) with evident
group differences between the healthy weight and overwsighample o
=3.29 (SD=1.17) vsa= 2.57 (SD= 1.0); p <.05), and between the
underweight and overweight group. However, inldtter case the
difference was marginally above the statisticaffitvalueof statistical
significance(>=3.44 (SD= 1.23) vsg= 2.57 (SD= 1.0); p <.05).

The main interest of this analysis was to identify any statistically
relevant variations between participants in the upper healthy weight range

and overweight individuals, yet the analysis did not identify any significa
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p-values for these two groups in regards to any-i@bated thinking style.
Nonetheless, a few trends can be observed based on a descriptive
comparison of the group means (see Tabfe 48f: Generally, the group
means for different weight categories suggest that food thought suppression
and food thought frequency tend to increfasdower weight categoriesd

49.44 (SD= 20.78) and= 4.4 (SD= 0.69) for underweight BMI ve= 39.56
(SD= 18.55) and 3.55 (SD= 1.0) for overweight BMI). The opposite applies

to positive valence of food, where people in the higher BMI groups

expressed higher scores than those in the lower weight categories overall, as

results showed a smatleandifference of 342 between the lowest and the
highest BMI group mean based on scorings ofpaibt Likert scale. A

similar observation can be made for neutral valence of food, which indicates
a mean group difference of 0.32 between the lowest and highest BMI group.
Basedon these observations, people in the group defined as being at risk of
overweight (BMI = 23 24.99) overall tended to exhibit higher scores in

food thought suppression, food thought frequency and negative valence of
food compared to overweightople. Orthe other hand, participants with
overweight reported a higher degree of positive and neutral valence of food
than those with a lower BMI. However, these findings were not statistically

significant.
3.4. Themes arising from the Thematic Analysis

A total of three central themes were identified from the present
interview narratives: 1) AWhy am |
3.) Emotional attachment to fooBiable 10 (p. 6Blists an overview ofhese
themedncluding additionasubthemesand also provides illustrative
examplequotesto convey their essential meaning. Given the small dataset
(N=6) , pseudonyms of participantsé
report for a more vivid and individualistic stance of presenting thehtssig
Relevant demographic participant characteristics are shoWwabie 9 (p
60). While the study mainly focussed on exploring foethted thoughts,
most intervieweediscussed their eating behaviours and emotions they

experienced around food as well.
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1. AWhy am | all about food?0o

The fist distinctive pattern derived from the narratives reveals that food
appeared to take on a disproportionally important and dominant role in
p e o plives e essence of this theme is captured in a statemeétiay
Al think about food pretty much all da
food. I donodot think I will ever stop |
pleasure and enjoyment in certain situations, constant ruminating and

guestioning of past or futufeod choices can represent a burden as well,

Table 9 Age and weight category for interviewees.

Name Weight Age
category
Anna Overweight 33
Louise Overweight 31
Stephanie Upper 34
healthy
range **
Jane Upper 22
healthy
range
Tom Overweight 35
Charlie Upper 39
healthy
range

*BMI=2324.99; **BMI 025

which suggests that an ambivalent relationship with food may be common.
The following subthemes were organised in a way to explore potential

sources for this strong preoccupation.
Alf | wmgeefyesedppen. O

The experience of overwhelming pleasure and excitement around food
was discussed, which was usually relatedto physical hunger. As Anna
explainedil dondét even need to be hungry. I
eyesabsolutelgpen. 0 Loui se described her plea
Abuild upo that outweighed any feeling:

however would occur afterwards. Moreover, indulging in pleasurable foods,
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usually high in fat or sugar, represented an ingentalue for some,

probably due to thkearnedawareness aneikperience of the stimulating

physical response. Therefore, food was consciously used to reward a

successful achievement of a {s&t goal, as having to earn a particular meal
beforehand maximiskthe pleasurable effect. For example, Anna planned

specificdays to allowfora A ¢ h e #tkeepnheradlf thotivated to adhere

toher strict weekly di etreamlbacausglhad f e el

a healthy 1| unch. ¢0) thisagpecidl accadion,suclsas woul d
eating in a restaurant with her partner. As they were aware of their
fobsessiond food, both Louise and Anna
with healthier alternative behaviours. According to Louise, her goal was
Atryionget away from using food as some
reported engaging in regular boxing classes, which she found created a

comparable pleasurable and rewarding experience to eating. Meanwhile,

Anna and Tom actively researched and preparaler food alternatives

to her favourite unhealthy treats.
Feeling in control

Rigid selfmonitoring practices (e.g. specific diets or calorie counting)
were employed to maintain strict control over food choices. For example,
Stephanie detailedi | set the goal calories to 1. ¢
1.200, |l start getting really anxious
underlying motives somewhat differed between participants: While Anna
and Louise were primarily hoping to lose weight, Stephardédiadally
used food as a way to structure her life and occupy herself. Interestingly, her
initial intention to reduce weight did not fulfil her positive expectations of
feeling happier after she succeeded. Instead, it was the process of constantly
plannirng and organising her meals based on a specific number of calories
that triggered positive thoughts and emotions. Her explanation was that her
detailed knowledge about calories in food items contributed to a positive

selfi mage, and pr o vtioldveece thare is rotmsieh elsefto i c o n
control o. Il n additi on, pl anning her m
making for her as she explained: ATher

When | go to the shops, there is a lot less anxiety, becausadalknow

exactly what I want to eato. fFor Jan
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her gluten intolerance was her main motivation to monitor her diet. She

struggled to eat by herself due to negative thoughts about food that she

found distressing,whc h s he described as fAal most |
Abl ocked at the thought of having food:
asthis meant shevas only able to consume her food in the form of liquid

shakes or eating in the company of others, mastigstaurants, to distract

herself. In contrast to the positive influence of a social environment, rigid

food rituals had a detrimental effect on social life in other instances. Louise

and Stephanie admitted missing out on social events and outingsdo avo

deviating from their food schedulas they feared that restaurants were

unable to accommodate their dietary requirements. This is evident from a

guote by Stephanie: fAl used to | ove gol
thinking 6Howodoebk coubhhet heodalPd6é6 | tr
but | candt. 0 To b edtdkiegrtoacestpctveist,i t h t he |
Louise, Jane and Anna aimed for balance in their diets by incorporating

Af orbidden foodso in modeeadthatuimg as bof
out unhealthy foods altogether was unrealiggim na el abor at ed: @ B¢
100% only pure, clean eating é | <could

into the bad old habits. o
Pursuit of a positive body image

This subtleme captures the eminent pursuit of achieving a particular
body shape by adopting healthy eating habits. As women tend to be
particularly preoccupied with fulfilling this internalised ideal, it is not
surprising that this attitude was more relevant inféneale interviewees.
The described ideal body shape usually mirrored the common Western ideal
for women of slendetio skinny body frame. It is notable that food was
frequently referred to in a different way to its conventional purpose of
fulfilling basic physical needs. Instead, in many instances external cues
appeared to be more relevant (e.g. fdhe;
Several narratives demonstrate a general sensitivity to the societal perception
of their body weight, especially within tlsébosersocialnetwork, which is
likely to be an underlying factor for a strong preoccupation with food. For

exampl e, Stephanie and Louise describe:
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Table 10 Overview of the themes identified through Thematic Analysis.

Overarching theme Subthemes

1. AWhy am | | _
food?5d il f | s ee

Feeling in control

Example quote
Al | ove food, for me itds excli
food .
see food in front of me, my e)}
Al f | tacontr@ $oinething unhealthy, then | have achieved

(7]

omet hing. o

Al 6ve al ways had di storted Vi ¢
Pursuit of a positive body imaglc o mf ort abl e abou t he way | |
way not to think abouny body 0
2. nJekyl |l & |Altds taking ofAltds al most | i ke a need to h
addiction. o stuff myself. Il am |l i ke a foo
Al d6m doing thilfil 1 eme pobitve thitghtewhy | am doing that, | actually try
and | essen the pleasure of it
nice, but was it worth it?o0
3. Emotional ~ : AGeneral |l y wh esad,|willaahmedbecausesfed
nl Just want t N . :
attachment to food R can becomfortingi t 6s | i ke a companion
foodo : R
best friend. 0
AGrowing up, barbecues were s
. _ very much, so having a big backyard with parents inviting lots of
AFood brings ppeople and playing games. 0
FEood is fuelc\)nYourbodyneedsfueIso just |l i ke with a

ités not gonna, you know, wor
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affected them in the past. Stephanie el
told me 6You have enough fat to survi vi
really hurt my feelings. I was | i ke 0Yiq
Furthermore, the prevalent social ggare was emphasised by a reoccurring

for comparisons against others who were seen as slimmer or fitter, which

often triggered negativesdife | i ef s and emoti ons. As An
hard when being with peopl e wheo can eaf
struggles that probably people | ike me
Therefore, being aware of the direct impact of food on their body was seen

as an effective measure to improve body image and reduce negative beliefs,

which is indicated by Stephare : Al use food to not thi:
alignment with the desire to for eating healthily, there was a common

tendency to follow certain role models that served as an external orientation

to validate food choices, which either were people fronr then social

network (e.g. friends) or celebrities. For example, Louise felt motivated by a
celebrity, who had recently | ost wei ght
can do it, then | can do it. 60as. She al
seeinghim succeed in it made this method credible and relatableer. On

the other hand, Aradomir@asthadtressepand nmotlelson wer
who are seen as conventionally thin by sogietyich appeared to result

from an internalised ideal overmapye ar s. She expl ained: #'
younger, | used to think in order to be skinny, | would have to eat lettuce. |
wanted to be | i ke the actresses. 0o Intei

role models to justify her kilhjyypheal t hy f

know, and even the top models eat McDo
really make me feel guilty.o
2. nJekyll & Hydeo

This theme describes a constant balancing act between maintaining
healthy eating habits and giving in to appetitescolecravings. Participants
tended to experience this as an internal conflict between good and evil, as

Loui se emphasi ses: Altdos a bit |ike Jel

64



eating healthily, or fAmaking the right
repeatedly challenged and jeopardised by urges to give in to cravings or
appetite for fAbado foods.

Al'tés taking over | i ke an addiction. o

Despite constant efforts to practice healthy eating and portion control,
someof theintervieweesadmitted strugling with overeating. This
behaviour was characterised by a consumption of copious amounts of food,
usually high in sugar and fatpmbined with difficulty to control or limit
food intake Theunderlying thought process is best encapsulated in a quote
byLoui se: AThat feeling of guilt doesn?o
things about food donét seem toé get p
as far as comparing the overwhelming sensations they experienced with

substance addiction, as they found tharovoked a similar reward response

in their body. This link is evident in
Al think itdéds really quite a dangerous
way that basically is dr wsofttabuseodo. Gi v

followed by negative feelings, as it represented a major deviation from
participantsdéd ideals and values of nAeaf
appeared to equal personal failure in attaining a persanafiyingfulgoal.

The negative impact ahe selfimage becomes clear as participants used

negative personality traits to describe themselves in this context, for example
greed or impulsivity. This becomes evi
the greediest person in the world. So every fioseki | am like a food

monster. |l just gobbl e thesendividwals. 0 Despi |
felt that they were unable to control their urge to ovewrsad consequent

restriction and resisting to desired foods was even more counterproductive

(ifleel the more times you try to not ea

practice. (Louise)o).
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Al 6m doing this to be healthiero

Considering the high degree of distress and negative thinking
following the excessive food consumption, multiple coping strategies were
utilised to control the urge to give in to overwhelming food cravings. They
differ in regards to the time poirds some strategies were applied to remove
triggers, while others were specific ways to deal with the aftermath of a food
bi nge. For exampl e, Loui se proactively
with food by attending exercise classes, which she fourated a similar
physical response, as it made her Aful |

consciouslyenvisionedoositive future outcomes of maintaining healthy

eating habits, ashe describes Al r emember the positive
doingthat,lacual 'y try and | essen the pleasul
have eaten it, it was nice, but was it

reinforceher motivation to abstain from overeatingadvanceshewould

watchTV shows demonstrating the negatieffects of obesity ireatlife

cases that demonstrdtee negative consequences on quality of life.

Stephanieon the other han@ttempted to distract herself by occupying

herself with cognitively engaging activities, such as university assignments

or mobile games. Another way poevent struggling with overwhelming
foodcravi ngs was mentioned by Apnpna, who
where she allowed herself to indulge in any food, with the aim of having the
will power to fistay on tracko on other
Avoiding triggers that knowingly increased the likelihood to ovienes

specified asmnother way of copmfor Stephanie and Louise, who admitted
abstaining from social events that involved a buffet or eating in a restaurant,

if they feared having no option to stick to their healthy diet. To deal with the
aftermath of overeating Tom and Stephanie adopted eosapory measures

the following day by eating less than usual and going to the gym to burn of

the excess calories. The common tendency of reported coping styles is that

they all target maintaining or+&stablishing a healthy eating pattern, rather

than adressing the underlying factors, such as the described addiction.

Therefore, it is questionable how effective these strategies are to prevent

binge eating, as none were explicitly pointed out as bmangcularly

successful.
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3. Emotional attachment to food

The third prominent theme encapsulates the common tendency of
attributing eating behaviours to feelings and mood states, for example stress,
happiness or depression, in most participants. A quote by Anna captures the
essence of thibBotubkebmmy Bbdegatdoasndt r e

either for a sense of happiness or what
Al just want the comfort of foodbo

In many instances eating took place in response to negative emotions.
For example, both Annand Tom described eating more than usual when
they weredfeelingsad or lonely (e.g. following the end of a relationship),
becausdét made them feel happier. For Anna, food appeared to offer her
emotional suppornd comfortsimilar tothat provided by dose friend,
suggesting an unusuanotional bondto foad A1  wi | | eat more b
can be comforting. It's like a companion almost, especially when you are
l'iving alone it is right thereo. Altho
response to her feefis was neither an effective, nor a healthy coping
mechanism, her positive sensations outweighed the consequences at that
moment (Al donét want to think, or to |

comfort of food. 0).
AFood brings people togethero

This subtheme describ&se commonnternalisation of food culture,
which is shaped throughout the life couasel ismost likelybased on
societal food rituals. For example, Tom mentioned explicit ceremonies
associated with specific meals, such as cékeweddings or birthdays and
barbecues on summer parties: AGrowing
remember enjoying very much, so hopefully that will continue to be passed
on from generation to generationo. Thel
nostalgic feeligs automatically emerge, whiphobablystem from the
social bond over sharing food with relevant others. Moreover, Tom gained
self-confidence from the positive appreciation and praise of his cooking
skills by his friends. While there was a general pasi@motive connection
between socialising and food, there was one excepgborCharlie, eating in
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the company of relevant others made hi
in an aversion towards family meals. Hence, he reported eating much less

than wsual in these situations.
A AFood is fuelod

In contrast to the commonly described emotional connotations, Charlie
and Tom tended ttake ona primarily rational approach towards food. This

is captured in a quote bydyheedafualfi At t he

so just |Iike with a car, i f you donot
work for youo. For others, this approa
as Jane described how she had internal

the aim ofdetaching from her negative thoughts about food. She pursued her
interest and determination to practice the right nutritional appimach
actively educating herself abaditferent foods which hadgone as far as

resuling in her achieving an academic degire¢his field
4. Discussion
4.1. Key findings

A regression analysis including all quantitative variabde®aled that
there was no significant | ink between t
Thought Supressioror Preoccupationvith Food.Overall, Afro-Caribbean
ethnicity was the strongest predictor faving a high BMland people of
this racial group also tended to think about food more frequently and more
positivelycompared tmther races P e rca@relatidns suggest that a weak
tendency exists for people with a lower body weight to engage in more
frequent fooerelate thoughts, which also tended to be more likely negative
than neutral or positiveNotably there was a particulagpyominent
relationshipbetween food thought suppression and negative thin&ig
both variables predicted the othBurthermore, younger participants tend to
experience more frequent and negative thoutghéshigher degreeompared
to older individuals Most of the four subscales part of Preoccupation with
Food are respective predictors, which is not surprising, considering the
findings discussed in Section 2.1, and validates their separate consideration
in the first step of the regression modéimally, people with a relatively

low education level (primary level) tend to express a higher extent of both
68



positive and negative valence of food. Although this link may appear
contradictory at first, it suggests that individuals may display a stronger
vulneraility to evaluate food, either positively or negatively, suggesting a
stronger emotional component while engaging in foadted thinking.

Additionally, the qualitative findings helped identifying potential
sources of high preoccupation withofl: Firstly, a negative body image
could explain a high interest in food with aim as it is perceived as a mean to
alter body shape, which appears to be particularly relevant for women.
Moreover, its incentive valuef creatinga physical reward responaed
consequently leadinp positive feelings and expectations, as well as a need
for control and security that is found in rigid monitoring of food intake is a
central mechanism in regard to the personal meaning food can have, which
encourages certain eagi patterns, such as strict dieting or binge eating.

Most people appear to have a somewhat conflicting relationship with food,

which is evident from the constant bal
giving into urges to indulge in pleasurable foodsieth are considered

unhealthy.

Interestingly, fooerelated thoughts were usually not easily accessible
during conversations with participantmrticularly negative ones: Although
difficulties with foodrelated thoughts were mentioned frequeritigy were
only elaborated to a limited extent and with big difficulties. Hence, it is not
surprising that only scarce effective coping mechanisms to address
underlying thoughts and emotions have been adopted successfully, as the
general focus appears to txe the reuptake and maintenance of healthy
eating behaviours, or the prevention of future episodes of overeating.

The role of emotions therefore is equally important for being able to
understand peopl ebdbs rel atceesesshi p with
explaining individual eating behaviours, as thoughts seem to be directly
connected to emotions and behaviours for underlying processes of eating

behaviours.

Some degree of consistency can be observed when comparing
the quantitative withite qualitative outcomes of the study: Acrtss

two parts of the study it was demonstrated that a positive valence of
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food, both on a cognitive and emotional level, appears to be linked to a
higher body weight, while people with a lower body weight tend t

think about food more frequently, which is predominantly
characterised by negative thinking. However, qualitative research
suggests that gender may have a larger contribution than weight in
predicting the nature and strength of faethted thoughts, wbh may
explain the weak correlations between Bkbd preoccupation and
food thought suppression in the quant.i:
descriptions about their relationship with famgpearo be highly

complex and emotionally charged, men showetbee rational and

neutral approach to eating by adopting the view of food as fuel.
Moreover, dieting is likely to act as a moderator variable between the
female gender and foa@lated thoughts, as all female participants
expressed a strong dependencéeirtfood choices on their

internalised reference systewhich served as categoriesibfy o o d 0
and fdods €ansidering the small sample, these are only
preliminary assumptions based mmominentpatternscomingfrom the
interview narratives, therefore this observat@eds tde interpreted

with caution and is not sufficient for generalisation

4.2. Considering the quantitative findings in light of available
literature

The quantitative findings showahfood thought suppression and
preoccupation with food do not deliver statically meaningful
explanations for obesity, which suggests that cognitive factors may not
be as relevant for weight gain as it assumed based on the existing
literature on this topicAn explanation for the neexisting link may
be that different thinking patterns are better predictors for obesity,
which have not yet been recognised and operationalised as a
standardised measurement tool.

On the other hand, there are severaeowations of differences
between weight groupe regard tdood-related thinking patterns: A
remarkable outcome was that lower, rather than a higher, BMI was

linked to higher scores for the majority of thought constructs,
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particularly for food thought gpression, preoccupation with food and
negative valence. This indicates that these thinking styles may assist as
coping mechanisms in limiting food intake and consequently aid in
maintaining a lower body weight. This observation corresptmds

findings fran a studythat identifiedfood thought suppression as a
possible mechanism for weight management (Reed et al, 2013).
However, other researchers have consistently linked this construct with
a higher body weight, which contradicts to the present studysesult
(Barnes et al, 2010; 2011).

In terms of interpreting the predictor model for preoccupation with
food, findings suggest thpeople whaengage in more frequent
thoughtsabout foodtend to have a momegative rather than neutral
or positive connotation to foodAs there was no significant link
between any of the subscales and BHis meas that for this
hypothesis, H1 can be rejected with a high probability, which assumed
that preoccupation with food is linked to a higher BWhis finding is
supported byvidence whera high negative valence of food was
associated with a lower positive or a neutral attitude towards food.
Furthermore, both frequent and negative thinking have high
correlations to food thought suppression, which indicategpteple
may try to limit the burden of these negative thoughts via suppression.
This, however, does not appear to be effective, as the model indicates
that their thoughts persist cgidering their high magnitudélowever,
the present findings are incorteist with previous evidenae regard
to BMI, which have found associations between a high,Bieidative
valenceof food and food thought frequency (Glaser 2015; Bond et al,
2011). A possible explanation for this discrepancy may be that a
significant proportion of the samptheay have beedieters, who
knowingly are more preoccupied with food as a result of their constant
reinforcement of healthy eating strategies (Elfhag et al, 2004). Hence,
their tendency to ruminate about their food choices in a more complex
way compared to nowdietersmeans that thegakemultiple external
factorsinto accountsuch as internalised dietles, which eventually
prevent weight gain as th&yill be less likely to follow their natural
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hunger cues, but rather use external cues and norms as a gtidénce
dictate dieting and food restrictio®n the other hand, people with
overweight were lessreoccupied with food and evaluated food in a
more positively, which suggests that they feel more disinhibited to
engage in overeating, as they are possibly less likely to ruminate or
encounter distress prior to eating.

In terms of understandingsk factors for weight gain, the most
significant finding was that an Afr@aribbean ethnicity wa®und to
bethe strongest predictor for a high BMI. This adds further evidence
to previous statistics highlighting racial disparities in the context of
body weight, which found that in the UK, children of Black Caribbean
origin are at greater risk of being overweight, while in the US, African
American adults are 1.5 times more likely to be obese compared to
white adults (Zilanawala et al, 2015; McKernan e2@l4). This is
particularly concerning, considering that there is an increased risk of
developing weightelated health complications, such as diabetes, for
people of African or Asian ethnic background living in the UK
compared to the white population, evétheir BMI is under 25.
Therefore, it is not surprising that Uased people of Afr@€aribbean
origin are three times more likely to develop type 2 diakates
comparisorto the Caucasian population. Scattered body of evidence
has suggested reducingtBMI threshold of overweight from 25
kg/m?to 23 kg/nt for black populations, and bringing the obesity- cut
off down to 26 kg/rinstead of the suggested 30 kdfiNice, 2013).

Previous research has linked a low educational level with
overweight (Vegelers & Fitzgerald, 2001), however this was not
supported by the present findings. Regarding the relationship between
education and thinking styles that was investigated, interestingly
people with either a low or high educational level thought about food
to a lesser degree. A possible explanation could be derived from the
generaktronger mental engagement in people with higher education
due to a stronger emphasis on academic and career achievements,
hence they may have less capacity to reflect abouy@asgiroutine
activities, such as eating. Moreover, existing evidence highlights a
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link between low educational status and low socioeconomic classes
who have higher prevalence of lamcome jobs or unemployment
(Ladd, 2012). Living with a limited incometeh requires managing
financial difficulties and other daily life stressors (Kim et al, 2013),
which could require a stronger prioritisation of cost and availability of
food, limiting the choice of food and therefore the likelihood to reflect
about food chices Similarly, the relationship between low literacy
and detrimental health outcomes, including higher obesity rates and
associated health conditions such as diabetes, has been well
established (Falkner et al, 2001; DeWalt et al, 2004). Indeed, the
preent study has identified a weak relationship between poor
education and a higher body weight, which is consistent with this

finding.

4.3. Considering the qualitative findings in light of available
literature

While quantitative research did not identify relevant cognitive

predictors linked to a higher BMI, the qualitative insights revealed
meaningful thought patterns in more detail, and siggested that
there may bseveral differences iattitudes and emotions around food
across both studies weight groppper healthy range vs. overweight)
based on their descriptive sedfports.
For people with overweight, their relationship with food appeared to
be emotionally charged, while peopleiak of overweight tended to
take on a more rational approach on how they refer to food, which was
mostly expressed by higher rumination and concerns regarding their
food choices. This observation is supported by a robust body of
evidence, which has estatied tendencies to overeat regardless of
hunger in obese individuals, for example in response to negative
emotions, triggered by situational cues (e.g. availability of food) or
psychological stress (Elfhag et al, 2004; Merhebian 1980; Schlundt
2000).

However, a greater difference regarding cognitive and emotional

factors on eating behaviours were observed between genders: All four
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women reported following a prescriptive diet involving a strict routine
with specific eating and monitoring behavioui®, example sticking

to a specific number of calories, avoiding specific food groups or
preparing meals with particular ingredients. Often, this impacted on
their social lives to a great extent, as they were inclined to avoid
socialising in restaurants social events revolving around food.
Reasons for dieting or pursuing weight loss were similar in both
weight categories in terms of health benefits, although for overweight
women a desire to alter their body size appears to be the main driver
that initiatel their decision to gain controf their eating. Furthermore,
women seemingly were more susceptible to social influences than
men,as social presen@eted as an important motivator for them in the
process of controlling their food intake, as some fenegghtive
evaluation through their social environment. Rumination and
preoccupation with food were more common amongst women
compared to men, however it is unclear if this is genelated or a
result of being on a diet. It is possible that dieting modsraffect of
gender on this thinking style.

A possible explanation as to why f oo
minds to a bigger extent could be their notably high personal relevance
of their body image, which was often associated with their thoughts
and relationship with food. Associating food with a personally relevant
and sensitive aspect of their setifage may alter the originally neutral
or rational meaning of food as fuel into an emotionally laden topic
which is complicated by various attachedanings around their
perceived body image. Therefore, dissatisfaction with their body shape
is attributed to food, and is manifested in the form of negative thoughts
and emotions. Hengever time their negative body image may project
into a negative relanship with food. This also could offer a reason
explainingwhy men, wh@robablywereexclusivelynon-dieters, did
not express having a negative body image and generally displayed a
more positive or neutral attitude towards food. These outcomes are
mirrored consistently across the evidence base: It has been established
that women express higher scores in food preoccupation and food
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thought suppression (Barnes 2011; Tapper & Pothos, 2010), which
often is a result of a strong preoccupation with their weagltbody
shape leading them to attempt weight loss by limiting food
consumption (Beardsworth, Brynan & Keil, 2002). Their strong drive
for thinness is likely to be driven by societal norms and pressure,
especially in the Western culture (Darlow & Lobed]1D).

Furthermore, dieting has been linked to weight gain following the diet,
which is additionally triggered by dissatisfaction with weight,
dichotomous thinking, and evaluation of weight and shape (Byrne,
2003). All these characteristid&d occurin thewomen of the present
sample and support the sabotaging nature of these thinking styles.
The common pattern between healthy eating and a perceived sense of
control and positive selflentity further consolidates a positive
evaluation of dietary behaviourBhis finding is supported by other
research, which identified a link between dieting and positive aspects
of identify, such as seliccomplishment and confidence (Musavian et
al, 2014).

Di chotomous thinking and categori sing
and fibado foods, wonstanimerhabconfiet,d t o cause
occurred in women regardless of weight status, while men used more
neutral categories, such as the meal time or social eteerdgter to
particularfoods. The nature of this thinking style has been described
previously in obese women, where it has bedell to dichotomous
thinking and a higher body weight (Freela@daves &Nitzke, 2013).

Therefore, it is likely to contribute to weight gain over tjras the
present study suggests that it already takes place in women at risk of
weight gain.

For women at the upper healthy weight range, the environment of
their meal appeared to be extremely r el
company during meals was peied as a pleasant distraction from
negative thoughts around food. Other research has found that
di straction due to othersdéd presence dul
bigger portion sizes as the ability to seibnitor is impaired
(Hetherington et al,@6), which offers a plausible explanation why
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women may be less concerned about pursuing their usual diet in these
situations.

Several coping mechanisms were mentioned in the context of
dealing with difficult emotions and thoughts about food,udeig
positive selftalk, adopting a rational approach to food by seeking
knowledge about nutrition, avoiding situations that trigger overeating,
and reframing negative thoughts as positive ones. Some of these
strategies have been previously deemed ugethke context of food
related concerns, including seeking nutritional knowledge (Miller &
Cassady, 2012), positive s¢diik (Puhl & Brownell, 2006),
experiential avoidance (Lillis, Hayes & Levin, 2011) and positive
reframing (Faries & Bartholomew, 201Styter 2012).

Notably, while individuals at the upper healthy weight range
predominantly discussed struggling with negative thoughts and
emotions around food, people in the overweight group, on the other
hand, found controlling their food consumptimore challengingAt
the same time theyenerally indicated a more positive attitude and
emotionaly chargedrelationship tdood. This was expressed by
strong arousal, such as excitement and happiness, prior or following
eating, as well as nostalgic idg&e memories in the context of food.
Lack of control in regard to food consumption and positive emotional
arousal has previously been related to a higher body weight in the
context of the foodelated attentional bias (Tapper et al, 2008; May
2010). Foodhlso represented an incentive within the overweight
group, which was consciously used to reward themselves or others.
This could further stimulate their temptation to eat as a result of
positive associative learning, which has been identified as a relevan
factor influencing food choice (Furst et al, 1996). Alternating between
binge eating behaviours followed by compensating through restricting
food and exercising tended to be more common in overweight
participants. Episodes of overeating were triggerebdily external
and internal emotional cues. External triggers included the availability
of food provided by others, stress or boredom, whereas internal

triggers often were negative or positive emotions and perceived
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personality traits, such as impulsiviigecent evidence, including a
systematic review, has listed these cues as contributors to overeating
and higher body weight (Devonport, Nicholls & Fullterton, 2017,
Murphy, Stojek & MacKillop, 2014). Moreover, impulsivity and loss

of control around food weadiscussed in the context of a suggested

food addiction, which stemmed from the high physical reward
response based on the overweight
al, 2008; Murphy, Stojek & MacKillop, 2014).

Themost commortoping mechanism® reduce overeating
included imagining future outcomes of adopting a healthy vs. an
unhealthy diet, problersolving through the identification of triggers
associated with overeating and finding adequatengstrategies (e.g.
ensuring access to healthieeal alternatives or situational avoidance),
and the replacement of eating with alternative activiiesled to a
comparable reward response. These strategies provide potential
directions for effective weight loss interventipaad some of them
have peviously been identified in the context of maladaptive eating
behaviours, including the mental splojection to preexperience
future events of current eating styles (Sze et al, 2@téblemsolving
skills (Slyter 2012; Murphy et al, 2010) and engagmalternative
activities related to feelings of mastery and pleasure (Baer, Fischer &
Huss, 2005).

4.4. Linking back to theoretical framework

The Conceptual Model of Food Choi@eurst et al, 1996)as
used to inform the hypotheses for the qualitative reseaschis was
deemed an appropriate framewdwok not only understandg food-
related thoughts, but al$or exploiing the individual relationship with
food in more detail by identifying referea points that guide
parti ci pant,asiel bselevdntmotivations and values
behind these. It is important to understand underlying factors for food
choices encourage individual eating behaviours that are linked to
weight gain to inform weigt loss interventions. This approach

presumes a cognitive approaaid takesnto account foodelated
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beliefs, attitudes and thinking styles. While the main interest of the
study was to explore cognitive factors involved in weight gain, it is
important noto undermine relevant emotiotigat are involvean this
processThe role of emotions is addressedhe cognitive behavioural
model, where thoughtenly occur in combination witemotions. This
bi-directionallink results in d@riangular pattern of thking, feeling

and acting (Beck, 2011). Based on these considerations, the
Conceptual Model of Food Choiceableto contextualise the findings,

as they are not limited to the cognitive and emotional contributors to
eating habits, but aldo include thewider social contexthatinteracts

with personal factors (Furst et al, 1996). According to the model, there
are three main categories which are us:
processoriented system that predict the final food choice they make.
Below isa description of these categories in the context of the
gualitative outcomes of the present study.

Life course

Thelife course defines the underlying basis for all other factors
affecting food choice, as it often can predict situational circuroetsan
of the food environment. This system presumes that each person is
exposed to social, cultural and physical environments over their life
course, which result in automatic or deliberate roles that are adopted
by the individual.
This system can be fourad a relevant influence in light of the present
findings of the studyThe sample narratives that peobbe/e
developed an automatic and internalised pattern to guide their food
choices in everyday life. This can start as early as in childhood, when
positve memories and meal traditions are forpret thigends to
have a lasting impact as they often have a nostalgic meaning stemming
from earlier memoriesAs a consequenctiese patterns and rituals are
maintained to revoke these positive emotions. Later in life social
influences within the family and peers become increasingly important,
which can result in concerns around bo

comments or social cormpsons. On the other hand, certain role
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models with a certain body ideal, either from the social network or the
public, act as positive motivators to pursue particular eating habits,
which were accredited to weight loss. Role strain, especially resulting
from a busy lifestyle of maintaining a demanding job or being a parent,
could make a regular eating pattern challenging. This means that
personal values that dictate eating behaviours tend to lose importance,
as the person is predominantly driven by exefactors.

Influences

This domain represents deliberate or automatic processes that can
alter food choices, and include ideals, personal factors based on
physiological or psychological needs and preferences and available
resources (Furst et al, 1996). While hunger cues anthbiiy of
food primarily affect food choice for men, for women, their ideals
regarding health consequences and body shape are more important
indicators for their food choices. Emotions and mood states, on the
other hand, tend to predict undand overeting in overweight
individuals. Food has different symbolic meanings for most people,
however overweight people appear to have neaicitly positive
associations, including reward, pleasure and comfort, while people at
the upper healthy weight rangeaybe more likelyto consider it as
fuel or as a way of pursuing structure and security by monitoring their
diet rigidly. Moreover, women relate their food intake to personal
evaluativecharacteristics, such as lack of control, greed and
impulsivity in the ontext ofnegative food habits (i.evereating, or
to being a perfectionish situations okating behaviours they see
positively, such aportion control.

Imposed eating styles coming from the social context, such as
family members or entertairent at work, can present an additional
source of stress if thcontradictgo preferredpersonakating habits
Interestingly,overweight people find it particularly hard to resist to
these influences. Another example for discounting own ideals and
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valuesin favour of external influences can be participating in social
events or socialising with friends, as this usually involves indulging in
foods deemed unhealthy and can be distressing for both healthy and
overweight dieters.

Time appeared to banadditionalrelevant resource for planning
and following a particular eating plan as part of a diet for women,
while availability of food through relevant others or work

environments dictates mensdé eating pat:

Personal system

The personal system about food choices evolves from a
combination of the individual life course and additional internal and
external influences, which result in automatic, habitual choice patterns
and value negotiations (Furst et al, 1998)e nutritonal value of a
meal was an important reference point in regards to food choices for
most, especially in women, which resulted in a rigid set of rules of
avoiding certain foods, especially bread, fast food and sugary treats,
whi ch wer e | aibnkealthy aftenamslatidntba d 6 o
particular diet method they followed.

Sensory perception and preference could play an additional role,
and result in choosing unhealthier optioas the pleasure outweiggh
the detrimental health effects in some instanaed,becauskaving a
balancedhonrestricteddiet was an important goal.

Moreover, instrumentalisingpbdintake serve@dsatool for
negativeandpositive reinforcement with relevant others, espici
children, who were rewarded with favourite treats after specifically
agreed achievements. Managing relationships with food was described
by another participant who sacrificed his preferred eating rituals by

adapting to his partnerodds pattern.

4.5. Strengths and limitations

A clear advantage of the study is the use of a mirethod

design,since thdsolated use of either quantitative or qualitative
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research comes with several specific advantages and disadvantages
(Creswell 1994; Atieno 2009T.herefore, researchers are increasingly
championinghe use oh combined approach of both strategies to
overcome respective limitations within social sciences (Morse 2005).
In the present study, using a sestructured interview with open
guestions allowd for a high degree of flexibility in exploring and
identifying additional relevant foecklated thought patterns in more
detail This allowedmore detailed and rich descript®of experiences
and attitudes to inform the specific cognitive processesiaddrlying
motivators for these. Therefore, the qualitative study component
turned out to be highly useful for complimenting the results of the
guantitative analysis, as it provided additional, valuable insights to

further consolidate and expand the stettés outputs.

On the other hand, the present study suffers from some
limitations that need to be considered when interpreting the outcomes.
Regarding the quantitative analysis, including gender as a variable in
the predictor model would havedyea viable optionasthe qualitative
outcomes highlight considerable discrepancies in-fetated thinking
styles thamaybe attributed to gender differences. As this limitation is
a result of a strong underrepresentation of men in the sample, future
studies need to address and overcome the problem of balancing out the
gender ratio in the recruitment process in the context ofrfeladed
topics. In contrast to an overwhelmingly strong interest and high
response rate in women, relevance for men aroigtdalated issues
appears to be relatively lowhis supports the existing knowledtpat
women generally express a higher personal meaning of food, which
likely stems from their strong association with body image. Future
research needs to account fostproblem by proactively engaging
men in participating to allow a more detailed investigation in regards
to gender differences in foaglated thought patterns. Moreover, the
study did not assess dieting status as part of the demographig. surve
Doing thiswould have been useful wifirevious researcandcurrent
insights suggest that this variable is likely to affect fosldted
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thinking styles. The recruitment advert may have predominantly
attracted a population with a high interest in nutrition asltref
being on a diet, therefore dieters may have madesignmificant share
of the sample, and this effect was possibly neglected in the quantitative
analysis.

A limitation in the qualitative research part is the small and
homogenous sample. Based oa tjuantitative data trends,
demographic characteristics are likely to play a role in predicting BMI
and certain foodelated thinking styles. Hence, a larger and more
heterogeneous interview sample would have been desirable to achieve
higher variability anoss demographic variables, particularly in regards
to ethnicity and age. Since all participants from the present sample
were exclusively Caucasian and mostitween 30 and 40 years of
age this means that the results from the qualitative survey areymerel
vague indicators that need to be interpret@t prudence

Regarding the classification of weight categories, the Body Mass
Index offers limited comparabilitfor activity level,body composition
and ethnicity, as reflected in Chapt&rg and4.1. Thisissuewas
recognised prior to conducting the studgd in the procesof
interpreting outcomes, however due to lack of existing feasible and
valid alternatives the BMI was deemed the anlyrently available
method toappropriatelydistingush between underweight, healthy and

overweight participants.

4.6. Review of existing interventions targeting obesity

In this section different approaches to target obesity, including
treatment and preventioare discussed to provide an overvieithe
current landscape in the UK and to reflect on any gaps in their ability to
address relevant underlying cognitive and psychological factors that have

been discussed in the Introduction.

The emerging obesity epidemic has been addressedeypast to
intervene at many levels, however most interventions targeted at weight loss

do not have successful logrm outcomes (Kearny et al, 2012). A weight
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loss of 5% is considered clinically important, as thisaftitevel has been
linked to improvemsts for several cardiovascular risk factongluding

high blood pressure, glucose and lipids (Stevens, Truesdale & McClain,
2006). Unfortunatelyweight loss is difficult to achieve and even harder to
maintain. On average, half of the weight that obed&viduals lose initially

is gained back within the first year after weight loss, and approximately 80%
of individuals who lose weight return to their initial weight within three or
five years (Byrne et al, 2003). This suggests that commonly prescribed
interventions with a focus aherestriction of caloric intake and food types
may not be effective in fostering sustained weight loss and may fail at
targeting the underlying factotisat arenvolved ininitial and continuous
weight gain. Eating behavioutisatare known to be preseint relation to
unhelpful thought patterns, such as preoccupation and cognitive restraint, are
not typically addressed in weight loss interventions and may contribute to
the lack of longtermclinical efficacy in present commonterventions
(Daubenmier, Kristeller & Hecht, 2011; Kristeller & Wolever, 2011).
Championing psychologicadeatmentsvith a focus on unhelpful thoughts

and emotions, for example Cognitive Behavioural Therapy and mindfulness
based concepts, may be morprpriate to address particular thinking

styles associated with weight gain (Shaw et al, 2009; Daubenmeier et al,
2011).

Despite obesity prevention being described as the most practical, cost
effective and effective way to combat the high premeé of overweight and
obesity among adults, existing programmes have demonstrated limited
effectiveness in preventing weight gain, which suggests that the predominant
focus on lifestyle behaviours may not be the most appropriate method to
facilitate mainénance of healthybodyweight (Hutchesson et al, 2015;
Flodmark, Marcus & Britton, 2006; Kamath et al, 2008).

Interventions in clinical practice

Primary care represents an important and accessible setting for obese
patients to seegupport forweight reduction. The first line interventions for
treating obesity in the UK includee provision of lifestyle advice, referral

for weight management, prescription of amibesity drugs and, in cases of
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more severe obesity, referral for bariatric suygér stepped weight
management approach is widely adopted throughout clinical praghazh
prescribes a gradual increase in physical activity combined withbgtefep
restriction of calories (Booth, Prevost & Guilford, 2015; BPS, 2011). A
surveycondicted in2001 revealed that a fifth of obese patients were offered
dietary counselling, less than 5% a referral and 2%cad@sity medications
over an 18month period. A more recent study demonstrated that 90% of
overweight patients do not access any inegit to manage their weight, and
among obese the prevalence rates \aehigh for individuals who did not
seek any interventional support (59%ilditionally, the studyevealedhat
weight management interventions are accessed more frequently by women,
older patientandby those withhealthcomorbidities. However, utilisation

of follow-up services was generally Idar the entire populatiariTherefore,
overall findings indicate that there is a likely lack of access to appropriate
weightmanagemennterventions in the UK (Booth, Prevost & Guilford,
2015).

Adding to the general lack of utilisation among high risk populations,
the majority of weight management treatments have demonstrated high
prevalence of relapse after weight loss and failed-term efficacy
following the completion ofliverse healthcare treatments, which aligns with
the findings of poor followup rates (Dombrowski et al., 2012; Moffitt et al.,
2015; Munsch, Meyer, & Biedert, 2012). Weight loss interventions, such as
conventiorl dietary restriction, medication therapies (orlistat, sibutramine,
phentermine, and herbal preparations), and bariatric surgical treatments have
shownsomesuccesfiowever(Popkessvawter & KramerJackman, 2011).

In common clinical practice obese intiuals are referred to obesity

services run as communibased programmes by their healthcare team.
These includg@ublic healthy eatingyuidelines commercial weight
management programmes or exercise related prograthatesperatérom

local leisure cengs. Although a few techniques involved in such
programmesgncludesome basic cognitive behavioural therapy and
motivational interviewing training, communityased intervention

programmes often have a short duration, for exawipl® weeksResearch
suggets that any behavioural change activity is required for a duration of six
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months or longer to prevent relapse (Biddle & Mutrie, 2008). Adding to the
lack of follow up, the programmes being utilised by healthcare teams appear
not to promote intrinsic motiven sufficiently, which may affect adherence
to weightrelatedbehaviours.

Overall it can be concluded the challenge lies with {targ weight
management, which is not guaranteedoblglyfocussing on decreasing
weight assisted by dietary and'gigal measures. As discussed in the
Introducton extensively, weight gain is a complex and covert interplay
between biology, psychology, and environment, and health professionals
need to draw awareness and discussion to the biopsychosocial relationship.
However, weightelatedchallengesre typically not seen from a
multicausal perspective in general practice @auaohy publicguidelines
(Brownell, 2010; Moffitt, Haynes, & Mohr, 2015As a result,
psychological factors, including underlying cognitive peeses, are
generally not receiving as much attentiorpathways fotackling the
growingobesityepidemic compared tenvironmental measures and lifestyle
modification(BPS, 2011).

Psychological treatment of obesity

Research suggests that psychological interventions are more effective
for sustainealinical efficacyin maintaining successful weight loss
outcomes than only relying on lifesty@sed approaches. Thus, they should
ideally be incorporated intoraulti-component programme for maximum
benefit (Shaw et al, 2009). With the cognitive role in the development and
maintenance of excess weight currently being underminedat is
surprising that standard health services in thecuitently do noaddress
the role of cognitivend emotional factorsufficiently for weight
managemenhich is a missed opportunit$everal psychological
consultation technigues have been suggested for addressing problematic
thoughts and beliefs that can be barriers to weagd Theseare elaborated

in the following sections.

Behavioural & Cognitive Behavioural therapies
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Behavioural therapies are the most commaqlyliedpsychological
therapies for weight loss. They have demonstraitgerioreffectiveness and
maintenance of weight lossompared t@therforms oftherapies (Shaw et
al, 2009; Burgess et al, 2017). Behavioural therapy recognises that all
behaviours are learnedndunhelpful behavioursan be changed
(Healthline, 2016). They adopt a combination odXgduced calorie diet, 2)
aerobic physical activity and 3) behavioural strategies to facilitate adherence
to diet and activity recommendations, for example goal setting, self
monitoring behaviour and control of eating stimuli (Wadden et al, 2015;
Pekkariren, Takala, & Mustajoki, 1996). The suggested methods of action
for behavioural therapig the provision oddaptive dietary coping strategies
that increase motivation for continued dietary restraint, particuiairly
managindapses in diet and physicaitavities (Wing et al, 1996).

Cognitive behavioural therapy (CBT) describes a specific subtype of
behavioural therapthatemerged in thenid-20" century originating from
therapeutic approaches developed by Albert Ellis and Aaron T. Beck. In
contrast to psychoanalytical technigué8T focuseson treating problems
6in the presentdé by focussing on ident|
thinking patterns and emotions (Wilson et al, 1999). Research supports the
superiority of this intervention in the context of weight management in
comparison to beh@wiral therapy when combined with dietary and physical
activity measures (Cooper et al, 2001; Shaw et al, 2009), which highlights
the importance of addressing thoughts and emotions for treating obesity
instead of solelypromptingweight loss behaviours.

Mindfulness-based interventions

Mindfulnessbased interventiornthat targeeatinghabitshave gained
popularity in recent years as an avenue through which problematic eating
behaviours can be modified by addressing difficult foeldted thouglst and
emotions Thesehave been extensively discussed as important contributors
for problematic eating behaviours that
2014). Mindfulness describes a state of consciousness that is characterized
by consciously attending o 0 n e 0-by-mommemteexpériences,
thoughts, and emotions with an open, fuhgmental approach (Brown &
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Ryan, 2008). By taking on an accepting stdioc@letacling from and
interruptng distressinghoughts and emotionthis technique has been
shownto promote awareness of bodily experiences related to physical
hunger, satiety as well as emotional triggers for overeating (Daubenmier et
al, 2011). Mindfulnesb®ased interventions have been suggested as effective
in tackling and reducing obsessive fe@dated thoughts, which is likely to
be a result of accepting the preseateegative thoughts instead of
suppressing or avoiding thefherefore this approach offers a promising
gateway for addressimgpgnitive processes involved in weight gain,
including restraint thinking and preoccupation (Alberts et al, 2010). A recent
literature review supports the effectiveness of mindfulness techniques for
improving maladaptive eating behaviours, especially for binge eating,
emotional eating and eating in respotsexternal cues. Multiple effective
mindfulness techniques were identified in the context of obesity, including
combined mindfulness and cognitive behavioural therapy, mindfulness
based stress reduction, acceptapased therapies, mindful eating
programmes, and variations of mindfulness exercises. Positive outcomes
mainly refer to success in regulating food intake and weight loss.
Consequently, mindfulnedsased interventions represent a promising
method to treat obesity, and could be widely providedlb@se individuals
who maybenefit this form of intervention ithe areas gbrevention and
treatment of excess weight (OO0Reilly ef
FurthermoreAcceptance and Commitment Therapy (ACT) is a specific
subtype that has been successfullydusetreat addictive behaviours such as
drug abuse and smoking, and more recently in the context of tackling
obesity. ACT employs mindfulness strategies to target experiential
avoidance. Experiential avoidance refers to attempts to avoid or control
certainprivate events such as negative emotions, thoughts or bodily
sensations. According to ACT the aim is to bring about a willingness to
accept difficult thoughts, emotions and sensations, rather than trying to avoid
them (Hayes, Strosahl & Wilson, 1999). $iechnique helps individuals
relate to their thoughtifferently byenabling them to choose to act in
accordance with their personal values and life gbalthe context of food
related cognitions this may help individuals refrain from bouts of oveggati
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and adhere to exercise and eating plans with evident effectiveness in regards
to significant reductions of BMI and increases in physical activity in women
who are attempting to lose weight (Tapper et al, 2009).

Mindfulnessbased Cognitive Thepg (MBCT) is another specific and
more comprehensive form in this intervention group that was originally
designed for treating depressive symptoms (Ma & Teasdale, 2004). MBCT
combines elements GBT with a mindfulnes$ased approach by fostering
decentred thinking where participants engage in daily mindfulness sassion
encouragegerceivingtheir thoughts as transient mental events rather than
aspects of themselvethis particular method adoptsthomplimentary use
with behavioural strategies that induce feelings of mastery andereduc
activities associated with low mood. The main difference to other
psychological treatments that target problematic eating is the absence of
change strategies, suck roblemsolving or cognitive restructuring (Baer,
Fisher & Huss, 2005). Despite its scarce application to date MBCT has
produced promising improvements in obes#iated behavioursy
improving awareness and recognition of triggers and developing aglapti
coping strategies instead of acting upon them (Baer, Fisher & Huss, 2005;
Soleimaninanadegani, 2013).

Motivational Interviewing

Motivational Interviewing is a directive persaentred approach
designed to explore ambivalence and to activatéevaiain for change.
(Miller & Rollnick, 1991). It recognises that individuals are faced with
conflicting motivations, thoughts and pressusd®n they undertake
behavioural changes required to produce desired outcomes. Most recently
motivational interviewng techniques have been applied in combination with
traditional weight loss programmes (e.g. Carels, Darby & Cacciapaglia,
2007; Navidan et al, 201,19r asa strand alone treatment (e.g. Meybodi et
al, 2011; Davoli et al, 2013; Schwartz et al, 2007), lzanck achieved
significant reductions in weight astdiccessfute-engagement with an
adjunct programme after individuals experienced difficulties (Careles, Darby
& Cacciapaglia, 2007).
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Overall, the range of available literature suggests thatidwhl
interventions have a relatively limited impact; therefore, comprehensive and
holistic strategies involving multiple interventions to address different
determinants of weight gain are necessauis contex{Sassi, 2010). For
example, providing iformation on nutrition and promoting healthy lifestyle
behaviours alone produces less significant outcomes than for combined
methods thaare tailoredtp e opl e6s emoti onalktaget at e an

Measures to prevent obesity

In sum, the dicussed interventional approaches have been designed to
treat excess body weight by focussing on the facilitation of weight loss.
Despite obesity prevention being described as the most practical, cost
effective andoromisingway to combat the high prevalanof overweight
and obesity among adults, to date there is limited research in the area
(Hutchesson et al, 2015). Not only could prevention lead to significant
economical savings through reduced utilisation of health services, but also,
andmet mportantly, preserve peopleds heal
preventing or delaying a range of health conditions caused by excess weight.
Reviews of preventivapproacheand populatiorwide policies suggest that
early initiatives aiming to curb the obegsépidemic can lead to bigger
financial savings than costs to implement them, which provides support and
justification from an economic point of view (e.g. Gorthmaker et al, 2015;
Tran et al, 2014 & Moodie et al, 2013).

A review of existing prevdive measures suggests that currently
adopted behaviour change programmes are mainly are targeted at children
and adolescents in school settings with the aim to address weligtad
problems as early as possibB®mmmonly these programm&sget lifestye
behaviours by combining healtleatingwith physical activity. Evaluations
have however concluded limited effectiveness in preventing weight gain,
suggesting thatnly focussing on lifestyle behaviours may not be the
appropriate method to facilitate m&nance of a healthy weight (Flodmark,
Marcus & Britton, 2006; Kamath et al, 2008). Equally, an intervention that

aimed to curb weight gain outside the school setting based on behaviour
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theory and Social Cognitive Theory as proposed by Bandura (1986) only
demonstrated modest results (Branscum & Sharma, 2012).

Several measures were adopted in the UK in the last few years as a
response to the evgrowing national obesity problem, mainly focussing on
promoting healthy eating and physical actividypowerful example is The
Change4Life campaign that was launched by the UK Health Department as a
nationwide campaign in 2009 in response to the NICE guidelines published
in 2006 as well as future predictions by the Foresight report from 2007. The
objective was to engage British families in participating in healthier dietary
choices, such as reducing sugar intake, and adopting more active lifestyles
via multiple channels, including a mobile app, text messages, emails and Be
Food Smart packs offering inforti@nal support based on evidence from
interventions which focus on behaviour change. Although the campaign has
been praised for their success in fostering a healthier lifestyle, there is no
objective documentatioof its effectiveness in reducing obesittes
(Government, 2010). Furthermore, several governmental policies were
initiated over the last few years, including efforts to improve food labelling
with the nationwide launch of a labelling system using colour codes to
clarify the amount of fat, salthd sugar, as well as calories contained in
groceries from the major retailers in the UK (Government UK, 2013).
Despite evidence suggesting its effectiveness in encouraging the general
population , regardless of their weight status, to make healthier fmoces,
the accurate implementation has been challenging: There are currently still
no official guidelines detailing consistent placement and presentation
resulting in significant inconsistencies, which can be confusing and
misleading for consumers (Ducrmetal, 2016; Hieke & Harris, 2018pther
policies include the obligation of high street businesses to provide calorie
information on their menus, as well as providing guidelines on physical
activity for different age groups (Government UK, 2015).

In sum, despite an increasing uptake in heattmoting policies, there
is very little evidence that these measures have resulted in any meaningful
changes in tackling obesity by modifying food choices (Crino, Sacks & Wu,
2016). This means that slow wgét gain could go unnoticed until significant
health problems develop at a clinical level. Despite these findings that
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indicate urgent need to intervene, there is scarce evidence of mahatires

are specifically designed for individuals with or withouesific health risks

prior their critical weight gain. Although a few clinical recommendations
have been made, these are generally lacking theoretical and methodological
underpinning and are more appropriate for individuals who are at an
unhealthy weight aéady (Brauer et al, 2015).

4.7.lmplications

To date, preventive and interventional measures to address the
concerningly increasing obesity rates in the UK have demonstrated limited
effectiveness. Existing research suggests that clinicians need to pay more
attention the psychological proses that lead to behaviours associated with
weight gain, in particular cognitive processasociated witla higher body
weight (e.g., Byrne, 2002; Cooper & Fairburn, 206Hgwever their role in
the context of weight gain in individuals who are at riskecoming
overweight has not yet been investigated (Barnes et al, 2010).

A mixed method design was used to investigate the role ofrigdated
thinking styles in people of different BMI categories, predominantly
focussing ora comparison betwaendividuals with a risk of becoming
overweight, with a BMI of 23 to 24.99, to individuals with a weight defined
as overweight and obese (BMI >25) to determine differewahspotential
to guidetailored interventionbased on weight statuiEhe quantitative
design included the measurement of BMI, food thought suppression, food
preoccupation and demographic variables, including age, gender, education
and ethnicity. This survey was followed up with a-sisigned qualitative
telephone interew in a smaller sample.

Afro-Caribbean ethnicity was found to aesignificantpredictor for an
increased BMI. Although not statistically relevant, a lower BMI was
positively correlatedo food thought frequency, negative valence of food and
food thought suppression, while people with higher body weight were more

likely to express positiveor aneutral valence of food.

Taking the present findings into account, the impact of-fetated

thinking styles on food choices and eating habisuisstantialyvhich
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indicatesthat they need to h&rgentlyaddressed ipublicly available and
accessiblaveight loss intervention8ased on @omparison between
different weight categories, thought processes are particularly important in
the context opreventive measures targeting groups at risk of weight gain, as
these are likely to display difficult thoughts which have been linked to
weight gain, such as ruminating, labelling foods, andreietted concerns.
Overallthe emergingesults indicate thaireoccupation witdood andood
thoughtsuppression are linked to a lower body weigttjch impliesthat
theymayserve as coping mechanisms to maintain a lower body weight and
to prevent weight gain, particulariky relation to the experience tsEquent
negative thoughtshis potential to curb weight gaas a result of these
thinking stylesneeds to be treated with cautidiirstly, it may not be
applicable to people with a weight above the healthy ravigesover,
having constant thoughts about faedikely to trigger negative,
maladaptive thoughts and emotions, which was highlighted in both the
guantitative and qualitative research, and therefore makes promoting food
preoccupation questionable as effective measures to prevent weight gain or
to initiate weight loss. Instead, a more appropriate way to address the evident
link between low body weight and high thought frequency magpkacing
the occurring negative with positive thoughts. Thissyencourage a
heightened awareness of more consciood fthoices, while simultaneously
fostering a more positive approach to eating. For example, rather than
demonising or banning foods, a more helpful, alternative thought may be to
enjoyeveryfood in moderation. This particular thinking style of positive
reframing was identified as a helpful coping mechanism according to the
present findings and aligns wigéxisting literature. The benefits of positive
thinking about healthy eating go beyond the psychological effects, as
previous research suggests that it peedict higher diet quality (Aggarwal,
2014).

However, in generalyeight differences do not appear to explain food
related thought patterns to the extent thasassumed prior to conducting
the study based on literature findings. Instead, qualitative insights reveal that
gender may be a greater predictor for the presence and extent-oéfated
thoughts, particularly in terms of rumination, categorical thinkingd
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preoccupation, with dieting being a potential moderator between both factors
as this was strongly linked to being femdlbe high prevalence of
restrictive diets in the sample is particularly concernaugsideringhat
severe calorie restriction dtetrimental for maintaining weight loss over a
longer period of timeMoreoverdieting has been linked with high stress and
maladaptive eating behaviour, which triggkinge eating and subsequent
weight gain over time (Tomiyama et al. 2010; Goldschrmidtl, 2012).
These previoufndings demonstrate that restricting calories incdias
output of cortisalandthat constantnonitoringof caloriesincreases stress
levels. Dieting is likely to be maladaptivéori n d i v psgcacdobicalo
well-being aml biological functioning, which makes calorie restriction a
salientphysial stressorThereforebiological consequence of stress may
impactd i e twellrbsin® and weight loss goaBubsequently,faonic
stress increases appetéed thecontinuous resiction of caloriedurther
increases cortisdévels This interrelated relationship perpetuates overall
cortisol intake, making weight management efforts incredibly challenging.
In terms of practical implication of these findings, it can be laled
that more emphasis needs to be placepasitive and resoureeriented
healthy eating@pproachegather tharfocusing onweight lossfor tackling
overweight as this may assist people in maintaining healthier eating patterns
over a longeperiod oftime. This gap is reflected in a review of the current
clinical landscape of available weight management approaches that follow
predominantly a prescriptive approach. Althouha@ve treatmentare
increasingly advocated as superior in themghkberm effectivenesgor
managing overweight and preventing further weight ghiey are still not
implemented as a standard route, despite their evident and compelling
success rates by addressing cognitive and psychological relevant underlying
factors nvolved in weight gain (BPS 2011; Bugress et al, 2017).
Taking different weight groups into account, the general trend showtd be
a shiftfrom the current predominant focus on dietary behavitisgategies
thatreduce maladaptive thought patterns difificult emotionsoccurringin
the context ofveight gain. Mindfulnesbased interventions have been
suggested as effective to address the nature of this challenge, particularly
ACT, as this form of therapy has demonstrated success in treating difficult
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food-related thoughts in the context of eating disorders (Slyter 2012js and
suggested as appropriate for people with a problematic relationship and
history with food that involves chronic dieting, binge eating and body shape
concerns (Lillis, Hayes & hwn, 2011). This is particularly interesting
considering that the present study indicates a tendency in people who are at
risk of overweight to suppress or avoid their thoughts to escape the
negativity and distress they provokeweveraccepting these thightsmay
actually provideamore helpfulcoping strategy to deal with food cravings
compared to foothought suppressidmased on previous reseafttooper

et al, 2012).

Furthermore, pmoting intuitive eating may be a promising additional
gatewd for women to help normalise the identified maladaptive and self
sabotaging eating patterns triggered by negative body image and dieting
attempts, as dietary intake is based on internal cues of hunger and fullness,
as well adody acceptance. In sum, symogrammes have demonstrated
improvements in dietary restraint, restrictive dieting, physical activity, body
satisfaction, and drive for thinneg3inical practice should favour the
uptakeof such programmes, rather than focussing on weight loss (Schaefe
& Magnunson, 2014). Coupling behavioural approaches, such as Cognitive
Behavioural Therapy, with acceptarzased methods is potentially a
desirable practice in order to address both maladaptive thoughts and
emotions which are important processes inviveweight gain and weight
maintenance. This approach proposes applying behavioural prsbleimg
strategies in combination with mindfulness by integrating tools to modulate
moods in order to enable a more adaptive reactivity to emotional distress.
Themethod has already demonstrated promising outcomes in weight loss
interventions (Cesa et al, 2013).

Moreover, there is need to explore femdated thoughts in regards to
ethnical differences in more detail to determine meaningful differences tha
may add to explaining the link to a higher Biuhich could be used to
inform tailored interventions or preventive measures for this particular
group. Considering the increased risk of people with Afasibbean
ethnicity for obesity and weigirelated casiderations, it seems plausible to
increasingly pay attention to ethnic peculiarities in the design and
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development of programmésat targetveightmanagemerand obesity
prevention. Previous interventions have aimed at tailoring programmes to
the Afro-Caribbean population, although these are scarce: One trial
conducted in a sample of sedentary Afridamerican adults to promote
exercise with ethnically tailored elements, including Afrideanerican
counsellors and sites, and additional materials addgesetiecultural
concerns around lifestyle behaviours of Afrieamericans. However,
outcomeglemonstratéhat adding a culturally tailored programme
component did not result in improved outcomes compared to standard
counselling (Newton & Perrie, 2004). teve research should look into
identifying and defining cultural variables and linking them to relevant
programme components and outcomes (Kong et al, 2015).

Moreover, the outcomes of the research imply that psychological and
cognitive factors that influence peopl
change towards healthier eating habits differs widely, and is influenced by a
range of individual factors, su@s history with dieting, the emotional
valence of food, personal values and drive for thinness to name a few. Upon
reflection about the likely bias in the sample towards and increased interest
in nutrition and health, for individuals who are unaware asengjaged of
their change their problematic fooelated behaviours, these factors rbay
entirely different againand Motivational Interviewing may be a more
appropriate approach to explore theisistance and ambivalendéer others,
simply informing hem about their weight status and resulting health
consequences may be sufficient to trigger awareness for change. Considering
the likely need for a personalised approach to weight management, a
diagnostics tool may be a favourable route to help identifgpgoropriate
intervention for each individual based on relevant factors impacting the
likelihood to create successful outcomes in different method, such as
readines$or change but also cultural variables or ethnicity, which have been
identified as relevat contributors to weight gain in the present stulyure
prospective studies should explore the develept and feasibility of such a
decision makingool, which could at some point be used in clinical practice
to supporthealthcare professionals in theelection of appropriate
interventionapproaches tailored to identifigeividual needs
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4.8.Conclusions

The present study aimed to identify femalated thoughts as predictors
for weight gain. While a quantitative analysis did not find any significant
correlation between cognitive factors and weight, ABaribbean ethnicity
was associated with increased BI@n the other hand, qualitative outcomes
suggest peopleds high t endmedcammort o r umi |
presence oén inner conflict between the pursuit of healthy eating and the
temptation to indulge in overeating, which results in a strendency to
categorise food as Agoodo and Abado. ||
strategies included trigger avoidance, positive imagining of future outcomes
and adopting the r at Clmoahpractiaemsipoul ac h @A f o
consider increased tgke of ¥ wave approaches, such as ACT and GBT
address identified maladaptive thought patterns in the context of food as
these are likely more effective than prescriptive lifestyle approaches. Future
research should explore the development of a d&tgnimol to help
clinicians make more informed decisions for suitable intervention
approaches for individuals that can address relevant underlying thoughts and
emotions, but also cultural variables such as ethnicity, for improved

effectiveness and persdisation of weight management programmes.
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Appendices
1) Briefing presented at quantitative survey

Exploring foodrelated thoughts
RESEARCH CONDUCTED BY

HELENA WEHLINB)D)CTORATE STUDENT IN HEALTH PSYCHOLOGY
AT LONDON METROPOLITAN UNIVERSITY

Thank you for your participation in this research project. You are invited to
take part in a study that is about foe@lated thoughts in relation to

weight, which will take approxinely 90 minutes. Obesity has become a
highly concerning health challenge in the UK (Sedghi, 2014) resulting in ever
increasing economic burden (Consultancy UK, 2015). Therefore it is crucial
to address risk factors associates with weight gain for effegiregention.

In the context of this project we will ask you to complete two
guestionnaires that include questions about how you think and feel
towards food and how you are eating.

LT @2dzQNB AYGSNBauSR G2 R2 Yy wllRRAGAZY]
followed by a telephone interview with the researcher, where these topics

will be further explored in order to gain a deeper understanding. The

interview will take around 30 minutes and will be scheduled separately by

contacting you via email. Durinilge overall assessment you may

experience discomfort due to the sensitive nature of the personal

information being asked. If the assessment rises a lot of negative thoughts

or feelings in you and you wish to speak with a professional, the researcher

can povide you with information on who you can contact for this and how.
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The participation is voluntary and you are free to withdraw at any time

during data collection, and you may request to withdraw your data up to

two weeks after the date of collection witlut giving a reason. In this case

your data will be destroyed upon such request if made within the time

fAYAG® | 2dz 62y QG 06S LISYylIfAT SR Ay lye 4|
to do so. The records of this study will be kept confidential. In any sort of

report we make public we will not include any information that will make it
Lll2adAofS (2 ARSYGATe @2dzd ,  2dzNJ yIYS g2
that contain your data, and an assigned ID number will be used to identify

the transcripts. Research recorddl be kept in a locked file; only the

researchers will have access to the records. The interview will be tape

recorded, and we will retain the collected material for 10 years. Once this

time period has passed, all your data will be destroyed.

The aim othe study is to explore footelated thoughts that are associated
with particular weight categories in order to determine their role in initial
weight gain. Findings could contribute to forming a novel and effective
approach for preventing weight gain aadsociated health complications.

If you experience discomfort or negative feelings participating, you may call

the investigator Helena Wehling -
IR  \ou wish to learn the outcome of this

study, or if you have any questions, please contact the investigator (details
below).

Thank you, your participation is very much appreciated.

Helena Wehling |2
I
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2) Consent form presented in online survey

This project has been approved by the Psychology Ethics Committee at London Metropolitan Universi a1, tc ask, and
have answered, any questions you may have about this research at any point during the study. If you have such questicns, you may call or email
Helena Wehling at (44) 07 834 671 232 or helena.wehling@gmail.com . If you want to speak to her supervisor, you may contact ﬁ

ﬁ. Leader of the Doctorate Health Psychology Programme at London Metropolitan University at (44) 020-7133-27582 or

Further information, aleng with relevant research ethics materials and advice, can be found on the Research & Postgraduate Office Research
Ethics webpage:

htto:ifwww londonmet ac ukiresearchithe-research-and-postgraduate-office/current-students/research-ethics cfm

or in the Code of Human Research Ethics approved by the British Psychological Society (BPS):

httohwae bps . org.ukdsites/defaultfiles/documents/code_of human_research_sthics pdf

* Consent:

| have read and understood the information on this page. My questions have been answered to my satisfaction and hereby | voluntarily
agree to participate in this study. | understand that | will receive a consent debriefing form at the conclusion of my participation.

I:l | certify that | am at least 18 years of age.

* The researcher may contact me via email for an additional telephone interview, which will approximately take 30
minutes.

|:_ :I Mo

™y Yes - Email address:
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* | would like to get a brief summary with my results via email.

If_"'.l NC'
L

Y Yes - Email address:
L

Frev Mext
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3) Food Preoccupation Questionnaire (FPQ)

* Please rate the extent to which you agree or disagree with the following statements, by placing a tick in the
appropriate box. Some of the questions may look as if they are ‘opposite’ to one another. However, please don’t
worry about being consistent in your responses. It is often the case that we feel one way in some situations
but a completely different way in other situations. As such, you should answer each question as if it were the only
question and avoid looking back at your previous answers.

1 3 5
Completely 2 Meither agres 4 Completely
disagres Disagree a bit nor disagree Agree a bit agres

1 | spend a lot of time thinking about food ) ] ) 0 D]
2 Planning meals can be quite stressful ) )] ) 0 D]
3 | often find myself thinking about food ) ] ) () D]

4 My thoughts about food don't tend to me particularly pleasant or — — — — —
unpleasant - o - - -

5 | really enjoy myself thinking about food ) D] ) D D]
6 | can get quite stressed if | start to think about food ) D] ) D] )
T | often struggle with thoughts about food 0 O ) ) )
5 | like thinking about my favourite food )] ) ) ] 7

9 When | think about feed it's not usually linked to any particular — — — — —
emotion 4 - 4 - 4

10 | often look forward to my next meal D] ) ) ] )
11 | hate being distracted with thoughts about food 3 ) ! ] )
12 | den't particularly enjoy or dislike thinking about food ) ) ) ] )
13 | worry | spend too much time thinking about food ] 0 g g g

14 | love thinking about food ) ) ) ] )
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15 Thinking about food can put me in a bad mood

16 Sometimes | think about food just for the fun of it
17 | don't think about food all that much

18 Deciding what to eat can be quite stressful

19 | can get really excited thinking about food

20 1 don't pay much attention to thoughts about food
21 Thinking about food can put me in a good mood
22 | hate thinking about food

23 Thinking about food doesn't really excite or depress me
24 | enjoy deciding what to eat in a restaurant

25 Thinking about food can make me quite miserable

26 | enjoy planning what I'm going to eat
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Food Thought Suppression Inventory:

* Please indicate your response by selecting the number that best represents your experience.

Strongly Dizagree
1

=]
L)
da

1. There are foods | prefer not to think about. ) () ) )

2. 3ometimes | wender why | have the thoughts about — — — —
food that | do. - - S w

3. | have thoughts about food that | cannot stop. ) () ) )

4. There are images about food that come to mind that | — — — —
cannot erase. \ - - A

5. My thoughts frequently retum to cne idea about food. ) () () )
6. | wish | could stop thinking of certain foods. ) ) ) )

7. Sometimes my mind races so fast about food | wish | — — — —
could stop it. - - - -

8. | always try to put eating problems out of my mind. ) ) ) )

9. There are thoughts about food that keep jumping into — — — —
mhead_ w w w w

10. Sometimes | stay busy just to keep thoughts of food — — — —
from intruding en my mind. p— p— — "

11. There are foods that | try not to think about. ) () ) )

12. Sometimes | really wish | could stop thinking about — — — —
food. o o o o

13. | often do things to distract myself from my thoughts — — — —
of food. w w w w

14. | have thoughts about food that | try to avoid. ) ) ) )

15. There are many thoughts about food that | have that — — — —
| dont tell anyone. - - \ w

Strongly Agree
=
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Demographic questionnaire

You've nearly come to the end of this survey, there are only a few more things I'd like to know about you.

*1. Please indicate your gender:
.:':. Male

7y Female

=2 What is your date of birth?

|

Month:

Year:

* 3. What is your current weight in kg?

[

=4 What is your height in cm?

L]

= 5_What is your ethnic group?
() White
() Mixed/multiple ethnic groups
(7 AsianfAsian British
() Black/African Caribbean/ Black Brtish

() Other {please specify)

* 6. What is the highest level of education you have completed?

() Higher educaticn & professional /vocational equivalents

(7 Alevels, vocational level 3 and equivalents

() GCSE/QD Level grade A™-C, vocational level and equivalents

7y Qualfications at level 1 and below

() No qualifications
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4.) Debrief sheet

Participant Debriefing Form

Topic of Research Project: Exploring foethted thoughts associatedith weight

Thank you for participating in our study. Your views are extremely valuable, as
they will help the researcher to develop deeper understanding of fadted
thoughts, in particular to what extent and how they differ between weight
categories.

The nature of thoughts and their impact on their relationship with food we
intend to explore are food thought control, restraint and dichotomous thinking,
as well as identifying new relevant constructs via more detailed interviews that
serve gaining moreneaningful and individual insights.

Investigating factors that are associated with a certain weight are important to
consolidate knowledge about drivers for weight gain, which can contribute to

generating improved understanding of effective methods farlg prevention
of weight gain, and therefore inform interventions that tackle the obesity grisis.

If you wish to find out more about this study or wish to be referred to online
support resources, please email the investig or
her University research supervi uk

If you have experienced discomfort during the process of the study, and think

you may have aroblem that is linked to your relationship or thinking around
food or your weight, you can refer to the following links for support:

https://beat.co.uk/

http://www.nhs.uk/conditions/eatirdjsorders/pages/introduction.aspx

http://www.nhs.uk/Conditions/Obesity/Pages/Treatment.aspx

Thank you for youtime.
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5.) Qualitative interview: Information sheet & Consent form

Information Sheet

Research exploring foodelated thoughts.

Dear participant,

CKFEY]1l @2dz @SNE YdzOK F2NJ G 1Ay3 LI NI -relgfedi KS
GK2dAKGaé¢d , 2dzNJ NBalLkyasSa NB GSNE KSf LIT dz
indicated that | may contact you via email again regagd qualitative followup interview.

Similar to the online survey, this interview aims to understand how different weight categories m
associated with the relationship around food, in particular concerning beliefs and thoughts.

This research is lireg conducted in the context of a doctoral skstation in Health Psychology Londo
Metropolitan University

Participating in this research involves being interviewed over the telephone by a researcher and
anticipated that the interview will kst approximately 3@10 minutes. The interview will be conducted
English.

During this interview you will be asked questions that relate to your personal relationship with fo
thoughts or feelings you may have around eating. The interview will terded and subsequently

transcribed to help us analyse the discussion. All the information collected will be kept confident
will not be passed onto. The research complies with the Psychology Ethics Committee at Londo

2yt Ay S

ay be

>

itis
n

bd and

al and
n

Metropolitan University. The ddoral student will analyse interviews from a range of participants gnd

produce a thesis with the insights. You will not be identifiable in this research report.

Your participation in this research will be completely volurgt you will have the right twithdraw you
participation at any time and to withhold any information you do not wish to share.

If you are interested in taking part, please respond to my email, so we can arrange a date that fi
As mentioned, the interviews will be conducted ui# phone so you can do them from home
comfortably. If have any questions, please do not hesitate to contact me, either on this email or
07834671232.

S you.

pn
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Consent Form

Please read the statements below and sign to confirm that you heae and
understood the information provided.

| confirm that | have read and understand the information sheet provided for
the above research and have had the opportunity to ask questions.

I understand that my participation in this research is voluntary tirat | am

free to withdraw at any time, without giving any reason.

I understand that this research will comply with the Data Protection Act and
the guidelines from the Psychology Ethics Committee at London Metropolitan
University.

| understand that thisnterview will be audio recorded for analysis.

| understand that this research is conducted in the context of afnaded
independent doctoral thesis, which relies on voluntary participation without
reimbursement.

I understand that the researcher will dgae and aggregate my personal data
and send this analysis without any identifiable data.

| agree to participate in this research interview.

Name of Participant Date Signature
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Competence 3.1.
Systematic Review

Peopl e with arep&tMl
their dietary intake. A systematic
review.
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Abstract

Underreporting of total energintake (EI) is a common and well
known source of measurement error in dietary assessment. Although
evidence suggests that underestimation of calorie intake is common across
the general population, studies increasirtaghlight that this bias occurs to
a significantly larger extent in people with a higher weight, especially among
people who have an obese BMI. This can illustrate a problem in clinical
practice when dietary data need to be evaluated during dietaryeintierns,
as practitionerare unabletg et access to their patient
behaviours. The three most common and most widely applied methods to
determine dietary data via sedport include the dietary recall, diet history

guestionnaires and diegcords.

The aim of the present literature reviexsto summarise and assess
the evidence of the reliability of saéported dietary intake in people with a
Body Mass Index (BMI) that lies within the obaeseightc at egory ( O30) .
date there is®0 systematic review that focusses on this particular population,
or considers a wide range of reporting techniques. The included papers were
gathered from established databases, including PsycINFO, CINAHL,
MEDLINE and Web of Science. A total of 3,475 watentified, out of
which 34 were selected for this review in multiple stages. Aaibss
includedstudies it was found that there is a clear association between a BMI
O 30 and Il ack of reporting accuracy of
for underreporting. Thisvasconfirmed by significant higher under
reporting rates in comparison to other g¥gicategories. Therefore,
information on food intake obtained from se¢ported data need to be
particularly treated with caution in obesgpplation,and further research
should look into exploring and validating techniques to reduce this bias in

clinical practice.
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1. Introduction

1.1Background

Over the past decade obesity has beco
challenges (Royal College of Physicians, 2013; Morris et al, 2014),
illustrating an increasing burden on the health system (Selassie et al, 2011).
Statistics demonstrate that curtly approximately 67% of men and 57% of
women in the UK are either overweight or obese, according to the categories
defined by the WHO that classify an overweight BMI over 25, and an obese
BMI over 30 (Sedghi, 2014). Further trends show that by 2030 toeitd
be as many as 65 million more adults in the USA, and 11 million more obese
adults in the UK (Wang et al, 2011). According to receptllglished
research by McKinsey & Company (2014), every year obesity costs the
world $2 trillion in economic burderthrough both direct medical cost and
indirect cost of decreased productivity. Falling slightly behind smoking,
obesity brings along a burden of $73 billion, or around 3% of the gross
domestic product (GDRip the UK (Consultancy UK, 2015J.aking these
figures into account, obesity is a high

that calls for urgent and impacting action.

It is plausible that obesity must result from energy imbalance, and it has
long been assumed that simple excess intake ofdkdoes leads to
overweight. However, this has not been demonstrated in the literature; a
range of studies have shown that obese persons have repeatedly and
consistently reported consuming the same or less energy than their normal
weight counterparts (Mysret al., 1988; Lincoln et al., 1972).This is also
reflected in clinical practice: Dieticians frequensigemorbidly obese
patients who find it difficult to lose weight and who have a suspected
underlying medical cause, however the reason for their daiitulose weight

often cannot be explained by metabolic imbalances (Buhl et al., T99S5).
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suggest that there may bhegeneral gap observed between the energy intake
that obese individuals report and the amount of food intake required to
maintain their lgh body weight as their reported consumed caldaik$o

account for maintaining or increasing their weight.

The difficulty in fully understandinghe total energy intakeeople
consumeas that capturing foodhtake relies on selfeporteddata,and
accuracy can be affected in a range of measurement tools used (Scaglusi et
al., 2008; Black et al., 2001). The main limitation of food records is the
underreporting or misreporting of energy intakes well as lacking
representativeness of the overaét, both under and over (Livingstone et
al., 1990; Poslusna et al., 2009). This conclusion can be drawn from studies
that have studied a rangegrbups, including children and adolescents
(Livingstone et al., 1992), adults (Livingstone et al., 1980)letes
(Westerterp et al, 1986) and obese individuals (Prentice et al., 1986). The
prevalencef underfreporting in the general population ranges from 18 to
54% but it can be as high as 70% for particular subgroups (Macdiarmid et
al., 1998). Although nety all people tend to underestimate their calorie
intake, there is increasing evidence highlighting that the begeisworse
in people with a higher BMI (Lichtman et al., 1992; Livingstone et al., 2003;
Tooze et al., 2004). Assessing the accuracylbfreports about energy
intake in the obese therefasmportant, as measurement error can conceal
effects of food and nutrient intake on health outcomes (Thompson et al.,
2008).

Addingto the understanding to why reporting accuracy is a panticula
problem for people with a high body weight, clinicians and researchers have
proposed a wide range of possible reasons. In regards to energy intake, it has
been suggested that underestimation of the increasing sizes of restaurant and
homecooked meals isontributing to the rising obesity rates (Nielsen et al,
2003; Young et al., 2003). On the other hand, in clinical treatments of obese
persons, it isommonlyassumed that they intentionally underestimate food
intake to improve their sefsteem as a forof seltfdeception or self
presentation, because they want to present themselves in a positive light to
others (Muhlheim et al., 1998). Macdiarmid et al. (1998) identified different
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types of undereporting, taking into account tmeotivationalbackground.

These can be summarised as:

1. Food being eating but deliberately NOT reported (intentional under
reporting);

2. Food consumption being reduced, or certain foods being avoided, during
the period of study (intentional alteration of diet);

3. Food being eaten but geinely forgotten (unintentional/ unknowing

underreporting).

Consequentlythe intention of undereport needs to be distinguished
when identifying underlying factors, and people who report unintentionally
need to be treated differently from pesptho provide false data on purpose,
as they may have differing reasons for their behaviour, for example
difficulty in recalling consumed food items for unintentional inaccuracy vs.

selfpresentation for intentional deception.

Previous research hlhsen successful identifying certain risk groups
who are generally more likely to und@r misreport. According to a
literature review that evaluated the accuracy of dietaryreptirt, it
becomes evident that the most consistent differegxissbetveen men and
women and between groups of different body mass indices (Macdiarmid et
al., 1998). However, according to several studies adjpaksineis not a
sufficient variable in explaining undeeport. Other suggested drivavih
significant contriltion include poor body image and weight consciousness.
Hetimann (1993), Crawley & Summerbell (1997) and Lafay (1997) suggest
that inaccurate reports of food consumption appear to be associated with
dieting and dietary restraint, whiclouldexplain the sbng link between

underreport and an obese BMI tmextent.
1.2 Self-report methods for dietary intake

In order to evaluate the quality of dietary reportss iinportant to
understand and differentiate the various methods that are commoniyused i
clinical practice and research in regards to their methodological quality and
limitations. The available tools identified can be divided into three general
categories, including (1) recall of foods eaten, (2) diet histories or
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retrospective questionnasieand (3) diet records. Diet recalls aim to assess
recent energy intake quantitatively and usually involve remembering all
foods that have been consumed during the previous 24 h (Morgan et al.,
1978). A frequently reported bias with this method is thke tdc
representativeness, as it may not adequately report eating behaviour on a
habitual level, which is often the focus of dietated studies. On the other
hand, diet histories and fodoequency questionnaires have been associated
with more accurate @states of habitual dietary patterns withimsth

population however this method involves other problesisch asecall
errorsand seasonality of particular foods (Hill et al., 2001). Diet records
require participants to weigh or quantify the total foods and drinks consumed
over a period usually ranging from 3 to 7 days, typically by using household
measures. (Gibson, 1990; Batr€onnor, 1991). The extended timeframe
involved in this techniqueay presena burderbecausdt involves the

precise and timeonsuming documentation of energy intake over several
days and thereforean result irpoorreportingcompliance. Moreover, &ag
behavious during the recording period may be influenced, as individuals are
aware thathey arebeing observed. Thimayencourage consuming less
energy than the person would typically eat (Bar@zhnor, 1991; Black et

al., 1993). A potential biasith food-frequency questionnairestise
potentialimpacbo f soci al desirability, where fc

overr eported, whilst foodrsporfe;er cei ved as

Overall, there argiableand valid methods available to meesself
reported energy intake, however these need to be treated with caution in
regards to potential biafgr examplesocial desirability or memory

inaccuracy.

1.3Methods for assessing accuracy of dietary seféport

Accurate energy intake assessment requibgsctive measusan
addition to the selfeporting method in order to assess whether they are able
to measure precisely within the particular population. There are several
methods that can be used to assbe accuracy of sekported data of
dietary intake, but the ones that are most commonly used across the literature
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are Goldberg cubffs and the doubly labelled water (DLW) method. Both
methods are based on the fundamental pri@openergy metabamwhich

states EE (energy expenditure) and El (energy intake) are equal conditions of
stable body weight and composition (Schoeller et al., 1990). EI may be
defined as the energy content of the food consumed in a daily diet that is
subsequently availabfer themetabolism, and EE is the mechanical work
thebody performs, includingeleased hedb sustain surviving and lifestyle,

such as walkingr cognitive functioimg. As a result of this energy balance
principle, the energy requirements of differenpplations can bealculated

based on averadd or EE, depending on specific characteristics of this

group, such as lifestyle and genetic buifd (Hills et al., 2001)Basiotis et

al. (1987)suggestisi ng a O pr e c whick shouklel betwithimat e o f
10% of the true intake of the group 95% of the timbe preciseBased on

this definition, cutoff valueswere developed by Goldberg and his

colleagues in 1990. The underlying principle was test the agreement between
PAL (physical activity level) and reported energy intake in relation to BMR
(basic metabolic rate). The purpose of using eofus to improvethe

sensitivity and specificitjor identifying undesreporters. The problem with
Goldberg cupff values is that thefail to takeindividual physical activity

levels into account, which are known to vary greatly betvpsapleand

contribute significantt to total energy expenditure. This observation has

been concluded from studies investigating many different groups
(Livingstone et al., 1992; Livingstone et al., 1990; Westerterp et al., 1986).
Therefore, the degree of undeport assessed through theldberg method

may be underestimated (Hills et al., 2001). Another limitation of usirg cut

offs is that theydefineunderreporting as an extreme, rather than on a
continuum, and hendgasufficiently account for measurement errors.

Therefore, using the pesotage difference between reported EI andssE

valid method to determine the extent of inaccuracy (McCrory et al., 2002).

Since its development in the 198Qadies comparing setéported EI
with EE have increasingly used the DLW technique. Dh#/ technique for
measuring total energy expenditure (TEE) involves enriching the water
insidethe body with the use of water labelled with a stable isotope of

hydrogen and a stable isotope of oxygen. The difference in the extent to
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which these isotopeseaexcreted from the body is a measure of the amount
of carbon dioxide produced over that period of time from which the oxygen
consumption and hence energy expended over the same time period can be
computed.The DLW technique is an important technologi@dvance that

is generally considered the gold standard for the estimation of TEE (Shetty,
2001).Despite its viability and recommended Sehoeller et al., 1990),
however it isassociatedavith significantlyhigher costs than the alternatives
which may Imit its use Taking everything into account, it can be concluded
that although dietary assessment all have their own advantages and

limitations, they are all prone to misreporting.
1.4Rationale for review

Existing literature consistently highlights the prriol of undetreportwith
dietary intake in obese people, making it a fundamental challenge for
nutritional researclwvhenunderstanihg the extentand underlyingauses of
this issuan more detail, includingvhois more likely to undereport, why
they underreport and what they underreport. It is known that body size
unlikely isthe only contributing factor to explaining errors in energy report,
but other factors such as gender, restraint eating and meal saeccamt

for reporting accuracgs well(Wansik et al., 2006; Vansant et al., 2006;
Macdiarmid et al., 2006). Identifying the existing evidebesed literature
that focusses on obese samples can help to shed more light onto this
potentially complex relabinship, and furthermore help in identifying ways to
improve accuracy that can be appliedhealthcare professionals, for

example dieticians, who work witthese patients.

According to an extensive database search in Cochrane Library,
PSYClinfo andSoogle Scholar there is currently no systematic review that
specially focusses on selport accuracy of food intake in the obese
population. Macdiarmid et al. (1998) have published a review that assessed
drivers of undereport by identifying influencig factors in the general
population. Although this research includes a chapter on obesiggds to
be highlightedhat substantially more studies addressing this topic exist
nowadays, considering that the review was conducted nearly twenty years

ago. Moreover, tirs review wa notcarried out in a systematic way, therefore
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it neither can be concludddat all existing evidence wasviewed, nothat

the quality of the papers was scientifically ensured. Another literature review
provides an overview of éhvalidity of selfreported energy intake using the
doubly | abelled water technique (Hills
systematic, andoes not focus oobese people. Moreovet,is restricted to

accuracy assessment that use a specific metinadd analysis.

Considering the evident tendency of people with increasing weight to
underreport to a higher extent than others, there is scope to explore the
overall impact of an obese bodyweight on reporting accuracy, whiatobas
been done sysmatically to date. The systematic review should focus on all
existing studies carried out within obese samples across a wide range of
dietary selfreport instruments and populations with different demographic
characteristics, such as age, ethnicity agndgrwhich could be important
to identify particularcircumstances may affect accuraag,well asvhether

particularsulgroups in the higher weight range are at a patrticular risk.
1.5Aims & Objectives

The purpose of the current review wagrdfore, to examine the
accuracyofseiff eporting energy intalkie in peopl
work couldfurthermore provide details about factors which are associated
with the extent of underreporting in this population, such as demographic
factors (e.g. age, social clamsdgender), psychosocial influences (e.g.
social desirability, extraversion or disibhion), or clinical abnormalities
(e.g. depressioandbinge eating disorders). This will afford the opportunity
to identify specific risk groups within this BMI category who are more likely
to undefreport and therefore require particular attention wéeluating
their data of selfeported food intake. The results of this revieay
potentially be used to highlight:

The overall tendencyr extent of undereporting food intake across
obese samples in comparison to 1udrese samples

Identification of véid or nonvalid methods for selfeporting energy
intake for people with an obese BMI

Factors associated with uneteport and accurate report in obese

samples
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Recommendations about improving accuracy insgbrt for this
population
Areas where furtheresearch may be required

2. Methods
2.1. Literature search and selection

A search of the literature was conducted via the following databases:
PsychINFO, MEDLINE, CINAHL and Web of Science. A broad search
strategy was adopted to capture eachregbrt method for foothtake
within the target population (Figure 1onsequentlythe reference lists of
relevant articles identified through the database search and existing
systematic reviews were searched manually to ideadifiitional relevant

studies.

The search was limited to articles published from January 2,t598
March 18, 2016. The reason for limiting the search to articles published after
January 198was that a previous literature review identified abr to this
dateit still was not possible to determine the validity of dietary assessment
proceduresuntil the first objective method, the doubly labelled water
(DLW) technique, was developed (Schoeller & van Santen, 1982; Coward et
al., 1985). Furthermore, any studies thatude a substantial number of
participants younger than 18 years were excluded. A previous review has
highlighted that dietary assessment among children is difficult because they
are more susceptible to environmental influences than adults. Research
indicae s t hat c-tepoftiddicaes éossidsrable érrors, which can
be categorised as attention, perception, organisation, retention, retrieval and
response. All of thesiactorscan affect cognitive processing of feoelated
information, which is regired for accurate recall and organisation of energy
intake (Baranowski et al., 1994). This means that we can conclude a
systematic difference in recall capacity between adults and children, which

can cause bias when interpreting the results.
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The sarch included the following terms, which were specified by

finding synonyms using the Thesaurus function on EBSCOHost to capture

as many applicable studies as possible.

(Afood intaked or fAcalorie in
or Adoomsdumpti ono)

AND
high or O 30) and (bmi or

AND
Record* or diar* or assess* or measure* or report* or estimate*

AND

reliabl* or accura* or valid* or estimat* or overestimat* or underestima
or undefreport* or correct*

AND

fifoad i ntakeodo or fical ori e inta

The search through PsychINFO, MEDLINE and CINAHL was run on the

server EBSCOHost, arah theWeb of Sciencén two separate searches

The searcistrategyincluded four thematic bucketsndthe process

consisted of multiple stephitially, all buckets were entered into the search

bar individually and subsequently combined to guarantee that all terms were

combined appropriately. All databankslumted in the seargbroduceda
total of 3,475papers, excludinduplicatesNext, the &gible titles and

abstracts were screened simultaneously, as in many cases the title itself

didndét provide sufficient informat.i

recods that were excluded resulted in 3,444hefocus of some of the
studies was not found to Ibelevantfor the topic of interest. After the full

texts for the remaining 44 papers were retrieved, these were studied

extensivelyand assessed for eligibilitit was concluded that 11 studies did

notmeet the full inclusion criteria due to different reasons. One paibed
to report accuracy of the dietary reposdile in two papers undereport

remained uaddressedHowever the main reason for exclusiovas a BMI <

30 (n=8).After screening the reference gsf identified studiesne
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additional eligible paper waacluded, which means that the total number of

included papers resulted in 34 (Figure114Q. The final list of included

paper was then oéirmed by a second independent reviewer (JL).

Number of records identified
through database searching

(n=3.475)

l

|

Titles & abstracts screened
(n=3.475)

p

|

Full text papers assessed
for eligibility (n=44)

[ Papers included (n=34) ]

not relevant (n=3,444)

[ Records excluded by title/abstract: ]

N

Total records excluded (n=11):
No assessment of reporting
accuracy (n=1)

No assessment of under-reporting
(n=2)

BMI < 30 (n=8)

\. J

7

Additional papers identified

through hand search (n=1)

Figure 1. Selection process

2.2. Inclusion & Exclusion criteria

Studies were eligible for inclusion in the review if they met all the

following criteria

Published between January 1, 1982 and Ma&;2016
Written in English language

Energy intake is measured via sedport

Primarily base@d n

adult sampl es

(018

Participants with obese BMI (>30) are explicitBpresenteth the

reporteddata

2.3. Quality of studies reviewed

year s)
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The quality of the studies asreviewed using the Cochrane Handbook's
general guidance on na@xperimental studies to inform the choice of quality
indicators (2 indicating higher quality than 1). The reason for choosing this
particular methods based oithe natire of the studies that were included in
thereviewing processConsidering the interest of tihesearch questionas
to identify the relationship between two variables|udingreporting
accuracy and obesity rather ththe effect ofmanipulated indepetent
variables, the studies included in this revigere notof experimental, but
rather observational nature. Therefore, this method seemed suitable as its
criteria are tailored to the characteristics of this type of study. The
examination criteria incluetl: sampling nonrandom = 1, random = 2;
representativenessesponse rates: <60% = 1, 60% or more papulation
definition selected sample (e.g. school students) = 1; general population = 2
andsample size<100 LB or GB people = 1, >100 LB or G®ople = 2. If
any of the required details werenot
criteria was assumed as being O6not
guality of elements in the study, rather than poor quality of the study.

To summarisette total quality score for each study, the score for all four
categories were determined and added up their total. The sum score was
converted into the percentage numbers as a global indicator. The following

list provides guidance on how each possibleesbais been converted:

(1) 1 out of 8=12.5%
(2) 2 out of 8=25%
(3) 3 out of 8=37.5%
(4) 4 out of 8=50%
(5) 5 out of 8=62.5%
(6) 6 out of 8=75%
(7) 7 out of 8=87.5%
(8) 8 out of 8=100%

After reviewing every individual study in regardsti@ir methodological
guality, the selected articles were collated; their results are summarised in
Tablel (p. 143.
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3. Results

A total of 34 studies met the inclusion criteria and were included in the
review. A summary of the characteristicsloé studies and the factors
examined in each study are shown in Tab{p.1.46). All studies were
carried out between 1982 and120 The majority of studies (79.5%) were
based on samples from Europe=(16, 47.1%) or North AmericanE 11,

32.4%). The sample size varied considerably across the studies, ranging
from 9 to 23,289. From the papers identified, one sample was recruded i
nutritional study as a convenience subsample, several samples were part of a
weight loss treatment at the time of data collection (n=5), vehdlgferent
sampleformed part of clinical trial. Regardinghe methodological design,

a substantial proption of the studies had a cressctional design (n= 25,
73.5%), including one observational study. The remaidexigns included

two casecontrol studies, two longitudinal studies, three eas@rol studies,

two cohort studies, including one with a grestive design, one residential
study and one covert study. While not all studies provided specific
information about the number of obese participants, the sample sizes for this
weight categoryif they were includegdranged from 9 to 155. In total, two
sanples consisted exclusively of obese participafissummarise the
demographic characteristics, most studies represent both genders (70.6%),
while the remaining focus on women. Two studies focussethaider age

group (>65 & 70-80 years), and another omeluded amiddle-aged

population. For assessing sedported energy intake, the methods that were
most commonly used in the present studies included diet records ranging
from 3 to 9 days (n = 13), the 24 hour re¢alk 12) and the Food

Frequency Questionnaire (FFQ, n=9). Four studiidisedfood diaries
varyingbetween 3 and 7 days, and three samples were asked to complete the
dietary history questionnaire. While nearly all studies aimed to measure the
overallenergy take of participants, one study focussed on salt intake
exclusively(De Keyzer et al., 2015and another one paid particular

attention to selfeports of protein, while still including all dietary sources in

the analysigMossavarRahmani et al.,@13).
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Table 1:Summary of findings

Author Participants El method SR accuracy  Main findings Quality
assessment
Abbott et al., N=155 3d diet records Goldberg cuoff 46% UR (~401.6kcl/day)
2008 (USA) OB (BMI: x=31), middle (EI:BMR <1.36) Factors for UR: years of education (p=0.001), less realistic weight loss ¢ 63%
aged (p=0.02), higher perceived exercise competence (p=0.07), social suppol
exercise (p=0.04), bodshape concerns (p=0.01)
Bartholome N=15 with BED;n=17 24-hrs dietary Correlation betweer| Reporting of actual intake: 90% in BED, 98% in AiBBED (P=0.086)
etal., 2013 nonBED recall interview recall & laboratory | Factors for UR in BED: subjective loss of control, gesed El during BED | 63%
(USA) F, OW & OB (BMI= 27- meals episodes, less awareness of El
35)
Age: x=30.1+6.7
Cook et al., N=1632 (n=539 F; n=55¢ 4d food diaries Goldberg cut off LERs have signficantly higher BMhan noRLERs in both genders (27.5 vs
2000 (UK) M) (EI:BMR< 1.35) 25.7in M, 27.99 vs. 25.4in F) 100%
Age > 65 yrs; includes L with LERs below UR significantly higher in F (48% vs. 29% in M)
1.2 times estimated Obesity is highest predictor (p<0.01), no other factors predict UR in F, ir
BMR social class and home ownership are additional factors
De Keyzer et | N=365 (healthy adults, | Questionnaire on | Geometric means | Overall, AR for Na intake was highest among NW participants, however
al., 2015 convenience subsample| salt use women from Norway & Belgium had higher accuracy than OW & NW in| 87.5 %
(Belgium, of European Food Dietary recalls these countries
Norway, Consumption validation | using EPICsoft; As Na density in diet increases, SR accuracy decreases
Czech study)
Republic) Age: 4565 yrs
BMI: x=24.8-27.8
OB: n=87
Emond etal., N=250 (OW/OB: 51.2%; Webbased 24rr  Reported total Participants who undeeported their total energy intake were more likely
2014 (USA) African-American: dietary recall caloric intake within be owerweight/obese (61.8%) compared to those who-teorted their 75%
49.2%; 34.4% M) assessment 25% of total EE per total energy intake (37.8%; p=0.032).
DLW
Fereidoun N=947 (OB=23; 12 M | 24-hr recalls Goldberg cuff Older age, higher BMI (P<0.01), female gender (p<0.001), but not
Azizi etal., and 23 F); BMI=24.8 £ (El: BMR <1.35) educational level, is associated with UR 87.5%
2005 (Iran) 44inM;259+54)inF

Age=37.3+14.6in M;

32.9+13.6irF
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Garriguet et

N=16,190

24-hr recalls

EI:EE (ration of true

Obese subjects were accurate reporters (EI:EE 0.79).

al., 2008 reporterd).7i 1.42) UR % in OB subjects (30.3%) not significantly different from NW (31.1% 87.5%
(Canada) and OW (37.8%) subjects
Gemming et | N=3919 (n=1715 M; Three pass 24r El : RMRest< 0.9 = | Mean values: 100%
al., 2014 2204 F) dietary recall LERs M: 1.34 + 0.02
(New OB: n=807 F; n=595 M | (computerbased F:1.23 +0.02
Zealand) Age: x=44.3 + 0.28 M; and interviewer LERs in M: 21% & in F: 25%
x=45.3+0.25F assisted) 30% of LERs are OB, and 25% OW
UR greater mong priority ethnic groups, older age, OW & OB
UR has increased since 1997 (from614.7% in M, from 14.4 18.6% in
F)
Gnardelliset  N=9262 Urban & Semiquantitative UR=El <1.14 x Average UR: 11.8% (13.5 M, 10.5% F) 100 %
al., 1998 rural Greek population  FFQ BMR UR more common for men, lower education levels(ODDS of 0.76 vs. 0.€
(Greece) Gender: 58.1% F, 41.9% & OB (16.8% vs.11.5% in OW and 7.3% in NW)
M
Age: 3082 yrs
Gonzalez et | n=23,289 F; healthy Dietary history El : ER ratio Estimated UR for OB: 17.5% in F, 5.5% in M 100%
al., 1999 volunteers n=14,374 M | questionnaire ER=BMR x 1.55 El : ER ratiodor OB F: 82.49 : 26.02,
(Spain) Age: x=51.5%+7.9 (PA frequency used| & for OB M: 94.50 : 27.86
OB: n= 6,999 for Western No significant difference in accuracy to n@B
Educational level: countries)
primary level (39.1%)
Hutchesson N=9 F (OB & OW) 9d webbased EI:TEE< 1, Meanreporting accuracy: 79.6%
etal., 2013 Age: x=34.5 +11.3 food record assessed by DLW  (UR in 4 participants) 63%
(Australia) BMI:x=29.2+14 Web-based SR is consistent with other methods in accuracy
Johansson et | N=3144 FFQ Goldberg cuffs UR was more common in OB participants with desire to lose weight 100%
al., 1998 Age: x=42.7 (M), x=41.6) (EI:BMR < 1.35) (p<0.001; desire for weight change in F: p<0.05)
(Norway) F Average proportion of UR: 480%

BMI (M): UW: n=4, NW:
n=54, OW: n=37, OB:
n=5

BMI (F): UW: n=15,

NW: n=59, OW, OB: n=5

Link between BMI and UR can be explained by higihesire for weight loss|
in OB participants, however most
of weight

Factors associated with UR: Female gender, obesity (9%), desire to los
weight (41%), less consumption of fat & sugar, attitude about body weig
older age, fibre & vitamin C intake
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Kretsch et N=22, healthy F NW 7d food record ElT estimated UR rates for NW:=9.7%, for OB:-19.4% 75%
al., 1999 (BMI: x=21.3) & OB using household  records BMI correlates inversely with El difference for NW (67, p=0.02)
(USA) (50%, BMI: x=34.2) measures Negative value= UR Depression correlated positively with El difference for OB
16 Whites, 2 Blacks, 2
Hispanics, 2 missed
Educational level: 106
years
Lansky et al., | N=25 F in 27wk Daily food Accuracy of 58% of drop outs of weight loss programmes UR (vs. 23.3% irdnom 63%
1982 (USA) behavioural weight loss | records for 3 parti ci pan| outs)
programme patients (F) | weeks (time and | conversion from SR doesndt pr edi2a @.30wiedingshstippolt ose af
OW: 27% place of food quantities into direct observation instead
Age: 2255 yrs (x= 42) eaten, quantity calories 46% make errors in report: 26% OR, 20% UR
and calories),
calorie guide was
provided
Lara et al., N=184 F, Age: 185 yrs, 3-FEQ SR via item assessin¢ Overall misreport: 68%, BMI>30: 46% (both clinical & natfinical 63%
2004 (UK) seeking help for weight intention to misreport groups)
loss in primary care (options: high OR, High OR rates (32%) in clinical OB
(Comparison with non moderate OR, high  After confrontation with UR, 46% admitted misreporting
clinical control group) UR, moderate UR)
OB: n=37, OW: n=45,
BMI<25: n=52
Lichtman et N=224, OB in weight Selfreported food | Evaluation of recall | One day after test meal subjects in group 1 recalled having eaten 75%
al., 1992 loss treatment intake recall over 14 about test meal the | approximately 20% less than they actually ate (P<0.05), which means
(USA) Group 1: 9F, 1Mdiet days following day via UR is likely to account for diet resistance
resistance) investigator Group 1 subjects also displayed higher cognitive restraint, so this coul
Group 2: 67F, 13M further explain UR
BMI: 33.8+4.1&36.4+
7.3
Little et al., 1)High risk group (n=61): Brief dietary El: BMR <1.2 UR is common(40%) and more likely in OB participants (29% difference, 75%
1999 (UK) risk for cardiovascular assessment tools p<0.001).

disease (56% M, Age
<50: 52%, OB: 54%)
2)random population

7d weighed dietary
record

UR rates for OB: 60%, ne®B: 30% (chi"2=10.9)
Simple SR tools show acceptable agreements with standard measures
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group (n=50) (38% M,
Age <50: 56%, OB: 18%

100 %
Lutomski et N=7521; 1.3% UW, FFQ Goldberg cut 33% classified as UR (with men significantly more likely to UR), 11.9% ¢
al., 2009 38.9% NW,43.9% OW, off (EI:.BMR < OR (most common in normal BMI & UW women)
(Ireland) 15.9% OB 1.35) Odds of UR greatest among obse (2.16 OR)
Martin et al., N=56, diabetes mellitus Interview Goldberg cut UR more common in BMI>30 : 91% for diet history and 82% for 3d food 75%
2003 (USA) type Il patients with administered diet off for diet record
prescription of lowfat history; 3d food history Increasing accuracy over intervention time of 12 months (p<0.05),
diet record interview suggesting that lack of reporting skills is initial barrier
n=28 intervention group EI:BMR <1.14,
n=28 control group for 3d food
n=25M, n=31 F record
POYWZERBIi 1 =ty EI:BMR<1.06
x=31.28
McKenzie et | N=88 F(OW &OB) 2 dietary recalls Goldberg cut Interviewer body mass index has no impact on accuracy effegaifted El 50%
al., 2002 Age: 37.2+6.1 (Multiple-pass 24hr | off (EI:BMR) (p=0.19)
(USA) BMI: 31.6 + 3.9 recall): adjusted to UR occured in both telephone andpearson recall data (~26%) with no
1. Telephone PAL, lower cut | significant difference (p=0.57)
2. In-person off ratios (0.90,
0.94; 1.04 for
low, medium &
high activity)
Meng, X. et N=219 F, age 70-80 yrs  3d weighed food Goldberg cut POYEAd=ct) 6= 29 t-0HEBWRT 6= wWe 6 75%
al., 2013 OB: n=50, BMI; OW: record off Highest likelihood of UR in obese category (32% of @ticipants UR)
(Australia) n=95, NW: n=72 (EI:BMR<1.35 Combination of high activity levels (p<0.001) & high BMI (p=0.001) is
(communitydwelling & ) linked to highest chance of UR
recruited for dietary trial) UR report fewer food items
Prevalence of UR in elderly women: 49%
Muhlheim et | N=28 unsuccessful 1-week food diary, ElLEE Subjects in experimental group improved in their reporting accuracy 75%
al., 1998 dieters (OW &OB) N=17 continued 2 (measured by | compared to control group (52% vs. 48%aofual intake), thus, the belief
(USA) more weeks while DWL that researcher can verify reports reduced UR

being told that
researcher could
verify their report

technique)

Experi ment al continued to

changed easily

group
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Mossavar N=450 F FFQ; 4DFR; 24hr Goldberg cut Small influence of BMI on UR, higher for El (r=8.1%) than protein intake 87.5 %
Rahmani et (postmenopausal) recall with focuson  off (E.BMR<1) (r=4.1%)
al., 2013 n=156 NW, n=121 OW; EIl & protein intake Psychosocial factors play small role in UR: social desirability (increased
(USA) n=173 OB UR), meals at home (decreased for UR)
Murakami et | N=1487 (687 M, 809 F),| 7d weighed dietary EEREEI=1 Obesity has significant influence on UR (P<0.001)
al., 2013 random adult sample record with support | (95% 33% of male UR are OB (vs. 18.5% in AR) & 31.8% of female UR are O 100%
(UK) Age: 1864 yrs, BMI: x from trained confidence (vs. 13.2% in AR)

=27.3+4.4 interviewers interval) High dietary glycaemic load may explain UBB link (only present in OB

under reporters)

Pietlanien et  N=24 MZ twins 3d food diary & TEE, measured UR is considerable for OB twins (3.2 + 1.1 MJ/day, P=0.036), 63%
al., 2010 (N=14 OB (BMI Eating behaviour by DLW OR in participants with high PAL (1.8 MJ/day, P=0.04), but only in OB
(Finland) difference: 5.2 + questionnaire Wicoxon test (25% of total EE vs. 8% in ne®B)

1.6kg/n?) was used to Both co-twins agree that OB twin consumes more food/snacks more that

N=10 control pairs (MZ analyse whether nonOB

twin) ) UR was Results highlight that neshared environment, or lifestyle behaviours,

Age: 2428 yrs (x= 25.7) significantly account for UR

different from
zero

Popitt et al, N=33 F (18 OB (x=40.5 | 24hrrecall of (Reported Total reported daily El was inaccurate (87.5%, p<0.01), incl. 25 UR & 8| 63%
1998 (UK) kg/n?) , 5 norOB communal meals intake/ actual Meals were accurately reported in both OB & @B participants, but

(x=23.7 kg/ml), recruited | (selected from menu | intake) x 100 snacks (between meals) sign. UR (P<0.001). Reported EI from carbohy

for long-stay metabolic | with options incl. Analysis with & added sugar < actual intake<0.001), but accurate for protein & fat

facility high/low-fat and paired ttests (p | (p>0.05). Overall no significant Differences between OB &-Qih

Age: x=42 + 14 yrs (20 | high/low sugar) <0.05

65 yrs)
Samaras et N=436, twin study in 7d foodrecord EITBEEx135 Age wasndét found to be linked to
al., 1999 hospital setting (n=197) <0 UR occurred more commonly in OB participants (44% vs. 39% in OW & 87.5%
(UK) Age: x=58 £ 6 yrs 60xford ty 18% in NW; p<0.001)

BMI: x=24.3 £+ 3.6 (5% Reported El in UR sign. lower in fat, similar in carbohydrates and higher

OB; 30% OW; 65% NW) proteins than AR
Schebendach | N=40 (10 OB: 2M and 4d food record during| Bland-Altman Obesity is linked to UR (p=0.016); average UR of 19% (160kcl/ day) 63%
etal., 2012 8F; 18 AN, 12 NW) laboratory meal study| plots
(USA) BMI: 33.9 +2.4)
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Scaglusi et N=65F (28 NW, 10 OW, 3 x 24 hrs recalls El: TEE <0.69 UR in OB: 63%
al., 2012 270B) 3d food record (24 hr recall) EI'TEE in OB is 0.70 = 0.24 for 24hr recall, 0.68 = 0.22 for food records
(Brazil) Age: 33.7 £10.8 FFQ EI:TEE <0.68 0.76 + 0.34 for FFQ
BMI: 27.9 + 6.7 (food record) For all 3 measures sign. more UR than in lower BMI categories (p<0.05)
Education (years of EI:TEE<0.82 Spearman correlation for BMI & EI: TEEQ.47 (p<0.001)
study): 12.9 £ 2.3 (FFQ) UR vaied across methods, FFQ having the lowest accuracy
Total EE
measured by
DLW
Shanshinet | N=187 F Semiquantitative Goldberg UR rate across all weight categories was 35.5% 88%
al., 2012 POWYEPRI | =B S €| 168item FFQ cut offs OB: 48% UR, 30%AR, 21% OR
(Iran) (x=27.7) (EI:BMR higher resting metabolism is linked to UR (p<0.05)
E0EPY W
Svendsenet N=50 (n=23 M, n=27 F) FFQ (90 days) EILTEE < 1.0 56% of the participants ardentified as UR 63%
al., 2006 OB with metabolic risk  Dietary records (3 UR have lower intake of bread, sweets, desserts & snacks (100 vs. 161
(Norway) factors days) OR; P=0.008)
BMI: x= 35.7 UR have higher scores in dietary restraint (P=0.028)
Vansant et N=137 F Dietary history EI:EE (El >10% | 16% were overeporters, 66% were undegporters (mean level of UR: 63%
al., 2006 Age: 40 + 12 (obtained by trained | lower than EE) | 18.0£29.1%)
(Belgium) BMI: 38.2 £ 6.0 dietician) Restrained eating was associated with UR (P<0.01)
Attendants obutpatient
obesity clinic
Westerterp- N=68 F Food intake diary UR =reported Non-OB: 8.7% UR ; OB: 8.8% UR 75%
Platenga et BMI: n=34 OB, n=34 with household El < 10% of OB consumed significantly more energy, esp. from highest energy densi
al., 1996 nonOB measure incl. Harris  actual intake category (24% vs. 13% in ndDB), and sign. fewer calories from lowest
(Netherlands) Age: 2650 yrs Benedict equation energy density category (24% vs. 38%)
Yvas et al., N=416 adult Pakistanis § FFQ EIIBMR < 1.2 UR had higher BMI in all ethnic groups & lower reported El 75%
2003 (UK) Europeans iManchester UR in M: 73.6%; UR in F: 77.5%

Age: 2579 yrs

BMI: x=27.07 30.2

Ethnic group and gender had no influence on UR rates

Note: AN=anorexic; AR= accurate report; BED= biegting disorder; BEE= basal energy expenditure; BMI= body mass index; BMR= basal metabolic rate; Cl= Confidencedaje®™ak\t=doubly labelled water; EE= Energy
Expenditure; EER = energy efficiency ratio;Energy intake; ER= energy requirements; F= female; FFQ= food frequency questionnaire; hr= hour; LER = low enerii=repadeieZ= monozygotic; NW= normal weight;
OB=obese; OR= oveFport; OW=overweight; LER= low energy reporter; TEE= total gesmenditure; PAL= physical activity level; RMR = resting metabolic rat§eSfeport; UR= undereport
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In general, researchers were interesteabtaininsights from the
participant§eating behaviour in their dep-day environmentFor example,
Popitt et al. (1998) observetudyparticipants during communal meals to
test how menu selection impacts gelporting accuracy. The reporting
accuracy was frequently measured by using Goldbergfta{n = 10), and
various authors statewsing alternative cubffs deriving from ratios between
energy intake and expenditure (n= 13). Less common methods included the
doubly labelled water technique (n = 4), correlation between recall and
actual meals (n = 2), geometric means (n = 1) and Bfdimlan plots (n =
1). Two studi es, thHeiomethodekvaluaidgiselfn 6t speci |
reportscoming from study participanf{tara et al., 2004; Lansky et al,

1982). The quality of the included papers generally ranged between 50% and
100%. The mostammon result was 63% (n = 11), which was often due to
nonrandom sampling and using specific groups, such as clinical populations
or intervention participants. Furthermore, several studies had very small
sample sizes that were unlikely to result in adegjpatver for the statistics

applied.

The results of the identified papers demonstrate that lacking reporting
accuracy generally occurs across all participants, regardless of BMI, gender
and other demographic factors with average rates from 11% (Sisaed
al., 1998), 33% (Lutomski et al., 2009) andi480% (Johansson et al.,

1998). Regardless of their weight, it was found that women are more likely
to undesreport their energy intake than men (Shanshin et al., 2012;
Johansson et al., 1998; Feredazizi et al., 2005 (p < 0.001)) with the
exception of two studieshereslightly higher accuracy rategere identified

in women compared to men (Gnardellis et al., 198&)ifferent paper, on

the other hand, foungon-significant differencebetween geter(Yvas et

al., 2003)Overall he gender link tends to increase with age, as nearly half
of older women undereport, while the rates for male are significantly lower
with 29% (Cook et al., 2000). Therefor
revealed as anrisk factor for undereporting (Fereidoun Azizi et al., 2005;
Gemming et al., 2014howeverone studydid notconfirm this association

(Samaras et al., 1999Another factor appearing occur more commonly in

149



the context of undereportingis alower education leve{Gnardellis et al.,
1998).

According to the present findings, there is a consistent and clear link
between undereport of food intake and an obese BMI in a considerable
amount of included papers (n = 22). In contrast to this,igieat et al.

(2008), Westerterplatenga et al., 1996) & Gonzalez et al. (1999) found that
obese peopldo notdiffer significantly fromdifferentweight categories.
Interestingly, slf-reports of salt intake were more accurate in obese
participants compad to their normal weight counterparts (De Keyzer et al.,
2015).Anotherstudy found that obese people in a clinical setting are more
likely to overreport than undereport (Lara et al., 2004). In regards to the
previously illustrated link between accuyaand gender, Cook et al., 2000

go as far as defining obesity is the only factor that can predict-uepert

in women. However, other findings suggest that umdport cannot be

identified only by |l ooking at peopl ebs

Across the findings, several factors associated with arggenrting in
obese people can be identified; hence they may contribute to explaining why
it is more common for this BMI category. In regards to demographic
characteristics, higher educatiemergedasone possible contributing factor
(Abbott et al., 2008). Moreover, certain psychological factors seem to occur
to a significant level in obese people who unagrort, mostly in regards to
their views and attitude towards their own body. These incladeelto lose
weight (Johannson et al., 1998), less realistic weight loss goals, body shape
concerns (Abbott et al., 2008), depression (Kretsch et al., 2999)
cognitive restraint (Lichtman et al., 1992). Furthermore, dietary or eating
habits add furtheclarity to the link between obesity and undeport. These
include a higher consumption of foods with a high dietary glycaemic load
(Murakami et al., 2013), and lower intake of bread, sweets, desserts and
snacks (Svedsen et al., 2006). Interestinglyeuneborting is particularly
prevalent in obese and older individuals with high physical activity levels
(Meng et al., 2013). However, this link applies to enggorters with an
obese BMI to a similar extent (Pietlanien et al., 20lk0)he context of
exercisebehaviouy Abbott et al. (2008) provides the added insight that

certain psychosocial influences lead to unadgorting, including higher
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perceived exercise competence and having social support for exercising.
Overweight and obese people with a l@reating disorder are slightly less
accurate in their selleports, however not significantly. For this specific
population subjective less of control, increased energy intake during binge
eating episodes in combination with reduced awareness of foodnepiicn

canlead to undereporting (Bartholome et al., 2013).

Considering that despite the high number of studies being included in
the review no metanalysis was performed,ig worth notingthat there
were several reasons leading to the deciagmnsttonductingone.Firstly,
there were significant differences regarding the quality of the studies, which
generally ranged from 50% to 100%. Based on the information provided by
the authors the main deficiency of several studies was that theyttailed
randomise their samples (n=11). Furthermore, there were noticeable
difference between the participants for different studies: The sample sizes of
obese participants varied greatly from n=9 to n=155, while other stidies
not state the exact number thioseexplicityly (n=8). Another aspect that
makes a comparison questionable is the fact that a considerable amount of
papers (~30%) have solely included women in their sample. Therefore, there
are several heterogeneous aspects that were identifieddegigmns and
methods of the present studies which argue against carrying out-a meta

analysis.

4. Discussion & Conclusion

The results of the reviewed studies are consistent in mirroring that
underreporting is more likely to occur in overweight and obese participants,
especially in those reporting to be more physically active. According to the
findings, gender is a key factor that is frequently found to be associated with
underreportin obese partipants, mostly revealing significantly higher rates
in women. A possible explanation is that obese women expose a greater
drive for thinness, body dissatisfaction and disinhibited eating than men or
women with a lower BMI. One study found that this pessisto older age
and can impact the accuracy of seporting foodintake (Meng et al.,
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2013).Consequentlyselfreported EI data coming from obese peoed

to be treated with cautiodue to their limited reliability

There are some limitations with the validity of dietary data that rely on
par t i ci-ppon,tastideress¢hk ¢commocriticismthat results differ
systematically from the participants?o
calories consumed.hls assumption is derived from the common
observation that the reported energy intake people with a high BMI, even if
determined as accurate, is significantly lower than the number of calories
required to maintain their body weight. One possible explam&ithat
participants who are aware that their food intake is beiogitored and
evaluatedsimply ate less than their usual intakes during the recording
period. It is known that keeping a food record is known to influence eating
behaviour. Thisisrefeerd t o as the OHawthorneo6é eff e
participants improve an aspect of their behaviour as a result of being
observed (McCarney et al., 2007). Furthermore, a recent study highlights
that undetreporting has increased significantly since 1997. Consigehie
similarities between the surveys, the authors suggest that this tendency may
be caused by a rising impact of psychosocial factors, such as social
desirability and cognitive restraint. This increasing influence may be due to
the rising pursuit of tmness, which can encourage disordered thinking and
low satisfaction with body shape and weight, leading to reluctance to report
the total amount of food eaten,esing less calories or smaller portion sizes
is perceived as socially desirable and morepiable (Gemming et al.,

2014). As the present studimsggest strong link between undegporting

in obese participants and psychological variables, especially for women, this
may partly account foa possible explanation. Different dietary selport
methods consistently find high une@porting rates in obese participants,
which means that there is currently no superior method for this population

available which may increase reporting accuracy (Scaglusi et al.,2012).

Taking into accounthe most commormethods used for assessing
reporting accuracy it is striking that although the doubly labelled water
technique is the most accurate way to evaluate reporting accuracy, it was
only used in a minority of the studies, which due to financial cansdra

which shows that in practice the methodical quality needs to be
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compromised if the funding for carrying out the stuslynisufficient to

account for this added costs.

In the past authors have suggested several methods that have been
identifiedin order to address the issue of laecuracyin calorieself
estimaes One option could be to simply inform the person about this bias
by stating that their meal is twice that of his or her best guess, however this
strategy has only shown limitedfectivenessn correctingerrors Another
option is to provide people with portigize benchmarks that they can use in
their daily lives as a reference point. Evidence suggesolution that asks
participants to report calories item by item instead of asad which has
been associated with higher accuracy (Wansik et al., 2806);ould
provide apromisingapproackhthat still requires further testing future
research. Martin et al. (2003) have observed that accuracy tends to improve
over time and thefere requires practice. This suggests that wnejporting
couldsimply be the result of an initial error bias, adildbe corrected by
giving the participants sufficient time to get used to the method, as for many
people dealing with and assessing tleaiting behaviour on a very detailed
level is something new, which means that they may not register all the foods
they are consuming initially. Forming the habit of recalling and logging
every item they eat over the course of the day only comes aftetagpea
performance in which they increasingly become aware of their errors and
compensate these. This is, however, put into perspective by evaluating the
findings from another study which comes to the conclusion that-under
reporting in obese people even ot a large extent after two weeks of
consistent daily selfeport (Muhlheim et al., 1998). Future research should
explorethis trend for a longer time period, m&@aningfulimprovements may
take longer than a few weeksis important to clarify the saae of errors,
especially whether the misreporting happens intentionfalfynstnacedue
to social desirability, unintentionally (e.g. forgetfulness), or through
intentional alteration of the diet as an observational study may create an
artificial situaton and can lead to potential bias. The three sources have been
outlined in Section 1.2. based on a model developed by Macdiarmid et al.
(1998), however th presensystematic review failed to address the

underlying reasons beyond demographic charactisti
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Nevertheless, a couple of recommendations for improved accuracy can
be made for clinical practice with obese pasgeatthough thesare still
preliminaryandrequire further investigatiom future researchn order to
evaluate energy intake reliably, it may be beneficiallimy an extended
timeframein whichindividuals have the opportunity factice recording
their food under supervisionmith feedback Additionally increasing and
reinforcement of theiawaraeessof theexistingunderreporting bias may be
an effective method to increase the accuracy of their food records. This
method may have the potentialgmvideclinicians and dietitianwith a
more realistic picture adctual energy intake in thesbese patienfsandstart
shedlinglight on eating behaviours and dietary sourcesrtiatbe linked
toi ndi v waghtagdinsobpersistent inability to lose weigherefore
identifying particular dietary sources that need to be addrésseghport

weightmanagement.
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Sources of Funding

This review was undertaken under the Health Psychology professional
doctorate programme at London Metropolitan University and was not
externally funded. Exhaustive literature searches were cawiiagsing the
London Metropolitan University Library catalogue. Database subscriptions

were provided to the author as a postgraduate student.
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Competence 2.0
Behaviour change intervention

Web-based intervention for teenagers with Juvenile
Idiopathic Arthritis and Paediatric Plaque Psoriasis

and their parents tonprove sefmanagement
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Introduction

This case studgummariseshe learning outcomes of the Behaviour
Change Intervention competenityat forms part ofhe Stage 2 Doctorate
Training in Health Psychology. It aligns with the primary aim as specified in
the BPS Quantification in Health Psychology (BPS, 2008is report will
elaborate the rationale and the developmeathefalth behaviour change
intervertion undertaken during my training detailusing reflective
commentary. Furthermore, the validation and evaluation will be outlined to
describe the process exhaustively. The insifgading intathe
interventional conceptill be put into context of hdé psychology theory,
applying the COMB model in order to contextualize drivers and barriers for
the relevant health behawo(Michie et al, 2014). The findings from the
intervention outcomes will be discussed in regards to future implementation
and cosiderations for designing interventions targeted at the particular
populationwhich werethe focus of this programme.

Assessment/ Formulation

The intervention thatvas selected for the competeragsessment is a
digital, webbased intervention targeteceteagers (aged 1B7 years) with
Juvenile Paediatric Arthitis (JIA) and Paediatric Plaque Psoriasis (PP) who
are prescribed to a biological injectable treatmAntadditional component
of this intervention was designed foairents for younger children (ab8i
12 years) with the same conditions. The primary aim of the intervention was
to improve seHmanagemenn the context of their chronic conditiovith
particular focus on symptom management, social support and treatment
adherence

At the beginning othe development process | undertook an
extensive review of currently available literature to identify preliminary
insights into the challenge in order to inform preliminary ideas to input into
a preliminaryinterventionconcept The initial insights revdad that chronic
illness presents teenagers with significant stress associated with risk for
emotional and behavioural problepandcan thereforémpact on
i ndi v abdity ta manaége their condition and treatm@umpas et al,

2012). Furthermore, accounts of parents of children with-terg
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conditions suggest they feel unsupported in their roke asinaged of their
c hi | d 6(Smith ét bl,/R@1LS)sThis is particularly concerning,
considering that adolestee is reported to be period of special stress
(Blakemore & Mills, 2014). However, there is little known evidence coming
fromdirectly fromthe¢ eenager sé6 perspectives of |
the limited evidence available for JIA suggests a detriat@ffect on
teenagersod quality of Iife, including |
(Haverman et al, 2014; Schanberg et al, 2003), treatment burden (Rapoff,
2016) and emotional difficulties (Tong et al, 2012).
Another domain that is often impacted by Jiich is particularly relevant
for the paediatric population, is school and interactions with peers: Across
the present literature, parents, nurses and patients report that their condition
impactsonschoolperformanceand as wel | as sdiohatlifer par en
on different levelsincluding:

Impact on school functioning and performance (Haverman et al, 2012)

Decreased or impaired capacity for social activi{iesng et al, 2012:

Schanberg et al, 2015).

As a particularly critical periochiterms of accepting and adjusting to
a chronic illness, the time after diagnosis has often be reported, which is
usually at a young age, and parents often describe this period as an
Afemotional rollercoaster o, adgduewel | as |
the uncertainty, which often triggers emotional distress (GeaRarirez et
al, 2016; Grootenhuis & Last, 1997). Additionally, having JIA can trigger
problematic social behaviour in some patients, for example difficulties to
find friends and withdraimg from parents and peers (Sandstrom et al,
2004).

In general, JIA and psoriasis are poorly understood conditions (Britton
& Moore, 2002a; McNeill, 2004; Waitdones & Madill, 2008)Various
peoplefrom ndi vi dual s §incuding faaly andthet wor k s
immediate social circle such as friend&endismiss the impact of JIA,
mostlyprobablydue to invisible nature (Tong et al., 2012). On the other
hand, the visible symptoms of psoriasis often lead to bullying and stigma,
and peer rejection, mch maytrigger feelings of isolation and sadness
(Sandstrom et al, 2004). For patients in their adolescence, transitioning from
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paediatric care into adult service can represent another challenge due to
subjectivepressure to behave like an adult ambte independerdround

their seltcarebehavioursn the context of their conditiofButner et al,

2009; Whitfield et al, 2015). This shift in autonomy can be challenging for
both patient and carer, as patients gradually take on more responsibility and
acqure skills and knowledge. Other patients and parents worry about losing
supportsinceadult care tends to have a less dense support netwibr in
health system, where there is lack of consistency and consensunsl

support guidelines, highlighting a eleneed for improved guidance to

support this transition by providing materials and education measures, as
well as personalindividualisedsupportprovided to patients in order to

navigate and coordinatke process (Davies et al, 2014).

Treatment management

In many cases children show motivation to gain knowledge about their
treatment and usually know the basi@erlying mode of action that causes
their condition(Tong et al., 2012). Howevgdrarriers to understanding the
medical terminologyre still commor{Guell et al, 2007). Research shows
that managing of JIA tends to be the focus of family life and impacts the
family system. The time spent on treating the condition viaisje€tions,
which is often timeconsuming, limits time for family activities ammain be
detrimental to the allocation of traditiorfaimily roles and relationships
sucha® | d er adddd respongilsilify through additional responsibility
in supporting their bro#r or sister and paren(8ritton & Moore, 2002a,
2002c; Jones et al., 2009; McNeill, 2004; Sallfors & Hallberg, 2003; Waite
Jones & Madill, 2008)Althoughtaking biologic treatment is associated with
high treatment efficacy and significant improvementsymptoms, a
significant group of patients repdifficulties around taking medication
properly (Eyckman et al, 2011). Accordinghtealthcare professional®r
patients with JIA and PPP that are prescribed biologic treatment, adherence
consists of seval behaviours§ injecting the medications as well as

attending medical appointments and examinations (Len et al, 2014).

Considering that children and their parents with JIA and PPP face
challenges on multiple domains around managing diseaseeatchént,
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literature suggests that there may be a lack of support and informational
resources they are able to access in common medical practice: There is
evidence that the majority of patients
support, or have the informati@nd training found insufficient or nadeal,
with frequently reported reasons being a wrong demonstration of the
injection, lack of psychological support, as well as lack of physical access
This is particularly concerning, as these factors have beeniates with
nonradherence to treatment (Ulrich et al, 2002; Whitfield et al., 2015).
Despite the robust support that the disease has a detrimental effect on
multiple domains of quality of lifdboth for the paediatric patient and their
parents, there istlle known about the exact nature and extent.

Altogether, these identified support neéaghlight clearscopeto
explore diseaseelated experiences from the perspective of teenagers with
JIA and psoriasiswvhich can hlepdentify relevant partiglar support needs
for this patient group and their parents in order to design an intervention that
addressep a t i ahalléenges around disease and treatment self

management.

Intervention & integration of theory, practice and research

In orderto ensure that the planned intervention fits with the individual
and specific needs of the targeted populations, as part of a research team
consisting of one more person and a senior health psychology specialist who
oversaw our work, Was in charge ahe development of the intervention
during all stages involving multiple 1:1 telepheased interactions with
potential end users that identified relevant support solutions, which informed
the pilot website. We then tested the proposed website elements with
selected sample of end users and feedback in regards to its usability,

relevance of content, tone and style.

Co-creation and validation phase
In order to understand the relevant support needs of the target group,
how the desired support soli should be delivered, a team consisting of
myself and two other researchers interviewed 63 participants individually via
telephone for 60 minutes per interview (teens n=15; nurses n = 16; parents n
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= 32), applying the principles of eeational researdfYiswanathan et al,
2004). Discussions were around experiences and challenges of JIA and
paediatric psoriasis. Potential support concepts were also discussed. The
interviews were recorded, transcribed and analysed using thematic analyses
by myself and arther researchen my team to allow opportunity for
interraterreliability, (Braun & Clarke, 2006).

The thematic analysis identified seven common challenges around
managing JIA or psoriasis as well as gejéction treatment for teenagers

and parents of paediatric patients:

1. lllness & Symptom burden

JIA and psoriasis places a huge burden oargarand teens and impacts life
in many ways, frequently a result of the unpredictability of symptoms,
physical impact (e.g. pain), the impact on work and school, relationships,

recreation and future goals.

2. Unhelpful beliefs about condition and treatment

It became evident that some beliefs about the condition and treatment held
by parents and teens are not always accurate. Many have a limited
understanding of illness and treatment, or wrongly believe it may go away

with time.

3. Treatment burden
Although teatment with biologics is lifehanging for some, it can place a
large burden on patients and families in terms of time, effort, distress, and

needing to rely on others.

4. Feeling alone
Patients and parents reported that others do not understand theooonditi
itself, or the impact it can have. This ignorance can lead to bullying and

exclusion, leaving teens and parents feeling isolated and alone.

5. Emotional burden
Having to manage a difficult condition and treatment regimen can briag up
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range ofdifficult emotions for teens and parents, such as uncertainty,

injection anxiety, helplessness, worry, guilt, or depression.

6. Poor access to support

Overall findings suggest that external support is difficult to access. Support
from healthcare professmalsis often perceived as either lilhangingn a
positive waybut in some casafisappointingMoreover, nany patients and
parents worry about the transition from paediatric into adult care, as they

believe the quality of thprovidedsupport will decease.

7. Independent selfmanagement

Throughout the journey living with JIA or Psoriasis, the roles and
responsibilities of parents, children, and nurses shift, and this process can be
difficult to navigate. Many teens want more independence.

The main areas of support needs are summarised and mapped to the relevant

themes, proposed content and tools for delivery in the following:tabl
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Table 1.Clinical framework mapping identified support needs with appropsigbport solutions.

Type of Relationship to challenges Participant-generated ideas for content How delivered
support from research themes
requested
A. Trusted & Content that is designed and written with 1.Website (videos, online
Age- The research showed that HCP input, with explicit expert advice from | tracking)
Appropriate patients and parents perceived HCPs to ensure it is perceived as
Informational poor access to informational trustworthy. 2.Nurse chat via App or online
Support support (theme §and feel Tone and style of content that teenagers cal forum
isolated from others with the relate to (e.g. use of celelyritole models
condition (theme 4. Due to the uplifting stories).
significant iliness and-¢atment Content that helps parents teach younger
burden(theme 1 & 3)patients children about the condition (e.g. picture
and parents need illness specifi book, video animation).
and ageappropriate information Informational support tincrease awareness
to support this challenge. of available support in the community
(patientfocussed events about the condition
support groups, charities, other websites)
B. Practical Online tracking of injections, symptoms, and 1.Website (videos, online
Support Based on the symptom and bloodests. tracking)
treatment burde(theme 1 & 3) Diaries and organisers to help plan and
patients and parents need practi manage the treatment regimen. 2.Nurse Calls/live chat on App
solutions to suppoself A reminder function for medication and or online forum
management. Given patients ne appointments on an app would be useful.
to ultimately independently self 3.App
manage, they need support and
practical tips for how to achieve
this (theme 7).
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C. Access to Patients and parents often miot Ability to understand others experiences an¢ 1.0Online forum
others with know other people going through share tips and coping strategies with others
same the same experience, and feel around how to deal with symptom, treatmen| 2.Patient & Parent videos
condition alone (theme 4)They also feel a enotional, and social challenges.
great emotional burdeftheme 5) Be able to upload their own pictures or 3.Patient & Parent stories
and want to be able to share the videos to share with others.
feelings with other people who A desire tosupport other patients with their
understand@nd relate to their learned coping skills
challenges. Quality of information shared can be
monitored by a HCP to ensure information i
accuate
D. Greater A key challenge for teens and Ask questions about condition and treatmen 1.Nurse calls/ or live chat via
access to parents is gaining access to HCH check injection techniques and procedures, | App or online forum
HCPs (theme 6}o ask questions and receive support regarding sidéfects

gain knowledge about the
condition. This means that
unhelpful beliefs about condition
and treatment can persist withou
being challenged by a HCP
(theme 2 and it poses a threat to
teensd ability
independently selfnanaggtheme
7) as their questions and concer
can remain unasked and

unanswered.

management.

For scheduled noeargent calls, support for
gudity of life and emotional aspects of the
condition is relevant.

Be able to initiate this contact with the HCP,
rather than just wait for an appointment.

A dedicated person to speak tebietween
appointments whis responsive and can
offer valid expertise

HCP that is empathetic, has time to listen.

2.Ability to post questions that
are answered by an HCP on af
online forum

174



Overall it became evident that a
to support thenost relevant kepeedsexpressed by patient and their
parents These findings were taken into account when designing an
intervention, in terms of the topics, tdelivery channel, tone and imagery.
The insights were fed into a research report that was presented to the client
as a rationale for the recommended content and features of the intervention.
In the next step the proposed website was tested and valid#tesl w
sample of potential end users, as well as nurses working with paediatric
patients from this population using a similar method to the previous
research stage. The feedback informed any final refinements before the
pilot of the programme was launchégknerally, the programme was very
well received. Required changes based on user feedback were mainly
around the imagery or format for a few of the proposed features. As there
was an overwhelmingly positive response to videos, clips were filmed with
severakeenagers and their parents where they shared their personal
experiences around managing their condition and treatment for different life
domains. The final websitimuli areincluded in the appendix (see
Appendix 1,p. 190).

Theoretical health modelapplication

In order to map that all factors were addressed in the intervention
explicitly and additionally facilitate the linking between the source of the
barriers to suitable behaviour change techniquegtthe COMB model
to organise the drers and barriers of the targeted behaviours, which were
summarised as overall segifanagement of illness and injectable treatments.
At the core ofhis approach is a psychological model for explaining human
behaviour intended to capture the range of mechanisms that may be
involved in change, where B stands for behaviour, C for capability (both
physical and psychological), O for opportunity (both pbgsand social
environment), and M for motivation (reflective and automatic mechanisms)
(Michie, van Stralen, & West, 2011). COBlis intended to be
comprehensive and applicable to all behaviours, and was developed with
reference to existing theories offa&iour and a consensus meeting of
behavioural theorists. It is considered as a starting point in ordeago
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interventionghatare most likely to be effective. The model hypothesises
that the interaction between the three components Capability (C),
Oppatunity (O) and Motivation (M) causes the performance of a behaviour
(B), and hence can provide explanations for whgple may not engage in
arecommendedr desiredbehaviour.

Further to the robust scientific background, this frameworlbbas
successfully applied to adherence in multiple chronic conditions (Jackson et
al, 2014), it seemed sensible to use this model given its robust evidence in
the particular context of sethanaging a condition and corresponding
treatments. The themes and $dmhes from the findings based on the
Thematic Analysis of the exploratory qualitative interviews were reviewed
and organised into the COBI model according to their most appropriate
representation of the six components. The factors were linked to existing
literature that had been identified in a previsaspingreview of the
literature where applicable (see chaptgervention Rational€.199. This
model guidedny development process of the interventibrough the
exploration ofrelevant topics where suppastrequired.Consequently
used theesultingthemes to inform the content of the various website
elements, such as articles, videos and trackers.

Intervention implementation & Evaluation

Along with my research team | determined #ppropriatgimeline of
the pilot intervention phade be a totab months, as thidurationhas been
identified as a meaningful coff for effective behaviour change that is
likely to be maintained beyond programmeation (Petrie et al, 2011).
During this time, participantsere grantedull access to the website with
personal logn data to their individual accounts, where they had exclusive
insight into their personal data generated from various interactivetiastiv
including personalised feedback and a dashboard with an overview of their
self-tracked health dat&ollowing completionof the pilotl applied
different methods to measure the impact of the website on predefined
objectives. The rationale behindng multiple methods to evaluate the

predefined outcomeserved the collection sheasurable data
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Table 2.The COMB Model applied to SelManagement in paediatric JIA & PPP patients.

Disease selmanagement

timeline) (Britton & Moore, 2002a; Guell
et al, 2007)

A Chil dés
own healthcare

i ndepende

A Injections are unp
A Having to rely on

Poor access to supportUIrich et al, 2002):
A Rel ationship with
A Tr a n sadultisevites i(Whitfield et
al, 2015)

A Lack of personnel

1. Capability 2. Opportunity 3. Motivation
1.1.Psychological 2.1. Physical Reflective
Treatment burden (Rapoff, 2016): lliness Beliefs:
A Ilncompl et e under s| ATimeconsuming & interfering treatment A Perceived lack of control
condition (incl. the cause, triggers, regimen (Britton & Moore, 2002a, 2002c) A Uncertainty about future

Treatment Beliefsaffect adherence
behaviour:
Self-efficacy, treatment efficacy
& necessity beliefassociated
with high selfreported
adherence
Concerns about side effects arg
linked to low seHlreported
adherence

1.2.Physical

2.2.Social

Automatic

A Symptom burden &
(Schanberg et al, 2003; Haverman et al,
2014)

A Adol escencperiolhs a
(Compas et al, 2012)

Social isolation & bullying
(Schanberg et al, 2015)

Absence from school/ work (Russo el
al, 2012)

Impaired relationship to family/peers
Delayed social development

Lack of public awareness & stigma
(Sandstorm et al, 2004)

Mood (GomezRamirez et al,
2016):
Low mood & sadness (Shawn
et al 2016)
Injection anxiety
Worry & anxiety
Guilt & blame
Helplessness & anger (Shawn
et al, 2016)

177



effective the programme was for disease-seihagement, but also to identify
more indepth and detailed feedback for identifying particular drivers and barriers
(e.g. positive and negative aspects including reasons) for an opportunity to
optimise the intevention for future roHout. Feedback about each website feature
was obtained using a sestructured interview technique via telephone to allow
consistencyvith some degree dlexibility in the responsew elicit meaningful
and specific comment# quantitative scale per featur@asusedto allow
guantifiable measurement of the effectiveness in regards to disease self
managementor pragmatic reasonsendecided to assess ttmnstructsolely via
telephone to allow timely and cesffective measureant as participants were
based across the UK and Italjhe format used for the quantitative part of the
evaluation included the following questions:
[For teenagers:]JHow effective did you find [name of website feature] for
improving selfmanagement of yaupsoriasis/ JIA] on a scale fromi 17, with
1 standing for not useful at all and 7 meaning extremely useful?
[For parents:] How effective did you find [name of website feature] for
improvingsefmanagement of your chilanls [ psori e

7, with 1 standing for not useful at all and 7 meaning extremely useful?

While the quantitative measurement aimed to identify outcomes in terms of
relevant health behaviours, the focus of the qualitative question® waplore
participat s 6 per c e pt towmenstyle,frelevaice of theeconbeat and
visualillustrations, as well as ease of navigation and usability of the weAsite.
7point scale provided a robust measurement technéguene of its benefits is that
it provides thaespondent witlan appropriatdalance betweesufficientoptions
for discrimination without overwhelming the participant. It is especially useful in
the context of single item questions, as it is the case for this particular evaluation,
as it is more eftiient in distinguishing individual responses. The outcomes
including participantsd feedback and reco

presented below divided into different categories of the website elements

1. Articles:
Given the mixed outcoes in teenagers (ranging from 3/7 to 7/7) it can be
concluded that there were conflicting views regarding the written articles. Reasons
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for |Iow value ratings was that the art.

found the contenhcluded absol@ly essentiabind veryinformativeas novel ideas
wereprovided Some participants found that the layout cdaganore organised

and compactfor example through thaddtion of a dropdown menu. One

participant disliked the article format altogether and generally preferred videos.
Insights suggested that the article was generally more popular with parents given
the average rating of 6/7 to 7/7, as they found the advice usefuékevant with a
good balance between familiar and novel information. The length and level of
detail wasdeemedappropriate, though some requested additional information on
strategies around managing mood as well as external links to support services.
Others highlightedhat more illustrations are needed to aid explanations to young

children during discussion around their condition.

2. Videos

The videos featuring actual patients and parents had an overwhelmingly
positive response, and nearly alrficipants gave a rating of 7/7 in terms of
usefulness for improving disease seldnagement. Both teenagers and parents
foundthe content engaging, reassuring and relevant. The delivery channel and
format were described asteractive and personal.

3. Goal-setting tools

The goalsetting tool was the most controversial based on given feedback
across both groups, withultiple participants givingery high but also multiple
low scoresn the context of its potential famproving selfmanagemenSome

teenagers and parenkeought it providech motivating and effective way to stay on

track with their medi cati on, and it was

reported key barrier for using this toohsthatthe concept overafelt more
appropride for younger children, particularly in the context of managing treatment,

assome stated thanproved symptoms should be a sufficient reason to motivate

adherent behaviour . Some commented that

possi bl eThe diverseahdenxe¢ddesponses led to an average of the score
4/7. Although this feature may be useful for some patients, it needs a clearer

explanation as-r t&tvar ¢doryaagstoodo Somecased f
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4. Quiz

This concept was generally received pos
interactive resulting high utilisation rates. However, it was often misinterpreted as
a personality test whickeemingly leado disappointment and disengagement
during some wbsite explorationdNevertheless, the quiz was given a high rating
in terms of valuableness (average of 6/7), but the fact that a personality or mood
assessment seemed to be more desired should be taken into acatentdotent

optimisation of the wetite.

5. Interactive roadmap
This tool was overall very well received by teenagers, as most gave a score of
6/7 to 7/7. The visual presentation of the journey eemmedositive and
engaging, and teenagers thought it improved their independeacesihg it.
They also |iked the interactive nature of
of f6. Some participants suggested adding

treatment (e.g. how to saliject).

6. Transition checklist

The cheklist was amongst the best rated website features with average
ratings of 7/7 in both participant groups interviewed. Miasticipants describeitl
as helpful interesting and informative asiitspirednew ways of thinking and
ideas. Moreover, some fodrhat it helped with therommunication around
independence between parent and childthermore, othemxpressedhat it built
their confidence for managing healthcare, howevestionly used it once as they
felt it was more like an initial oneeff test, therefore regular updates with added

guestions were suggestiat a more regular and continuous use

7. Pinning tool

While all parents felt that this tool helped with mamggihe condition by
adding useful resources and keeping their favourite content in-stamehop
(average score of 7/7), teenagers felt that it lacked in visual apgatdould be
more colourful andnteractive Furthermorgsome teenageointed ot the
possibility of possibility of positioning
just limiting to strictly diseaseelated content.
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8. Health tracker

Most participants found the health tracker extremely useful with an average
rating of 6/7 They reported that this tool helped them-satiitor their symptom
timelineas it providediseful personalised feedback and acted as a conversation
opener between child and parent. Some participants suggested sending out
reminders tgorompt a orgegula use, and alsprovidedadditional symptoms and
triggersto be included in the current drop down menu for thisreelhitoring

activity.

9. Appointment reminder

Most participants found this feature highly valuable for managing their
healthcare appotments resulting in araverage score of 7/7, with a few
exceptions of parents preferring paper diaries or SMS reminders as they perceived
accessing a website to be a barriefreuently reportegositive aspeaivere its

usefulnes®r convenience of leping all appointments in one place.

Regarding the overall qualitative feedback participants gave for the website, |
waspleased to concludéat there were mostly only positive responses; only two
parents and three teenagers reported that fildeyadaccess the websitdter using
it for the first timeas they dichotfind its contentelevant for more experienced
patients therefore the service could rextd any value for them. The wide majority
of teenagers and parents found that the progemas innovative, holistic, easy to
use and led to increase confidence in managing their condition.

Taking all findings into account more critically, there is still room for
improvement regarding features and communication channels that weres seen a
important for supporting sethanagement, but were currently not included on the
pilot websites. Multiple participants noted that they would have valued a platform
to communicate with other patients, parents or HCPs in the form of a live chat or
forum. There was a general appetite for more content around mood management
and lifestyle. In terms of regular use, many participants, particularly teenagers,
remarked that it would have helped and encourage them to use the website more
regularly if they would hae received reminders via SMS, email or notifications on
their phone and received updated content across the different website tools more
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frequently.

There are several limitations | identified during the evaluation process:
Therewas nobaseline assessment of the targeted outcomtash limits
the validity of the studyThis was due to the nature and scope of this pilot
programme and the required additional efforswatjustifiable for this
initial testing stage. Regular measurememttuding baseline will be
implemented and maintained in regular folloy intervals every three
months for the full intervention rebut.
There was low transparency regarding actual utilisation and engagement
with thewebsite over time, and whether theent of this was sufficient to
providequalified feedbackhat leado the reported outcomes. However,
given the fact that participants were able to describe the feanaesely
we can assume that they must have engaged with it at least to some extent
For the full intervention rolbut CRM will be applied during programme
roll-out for improved and detailed insight into utilisation rates of different
features.
Although there is overwhelmingly high demand to add a live chat and
forum functions, the padular context of this project makes this difficult
with the client being a pharmaceutical company. Due to legal requirements
about reporting adverse events in association with their own products, there
are strong concerns about eliciting thdeeng provde communications
that would require ongoing monitoring around the clock, which would not

be feasible to ensure.

Overall, the outcomes and feedback indicate that the programme
content can bealuable and effective for improving disease-self
management Therecommended refinements, which will be implemented for
the full intervention roHout, will contribute to optimising the support for
teenage patients and their parents. The findings duringvthstage
developmental phase of the interventiarese presented for two
conferences, the fAJKSBM (United Kingdom Society of Behavioural
Medicine) meeting 2016 in Cardiff, as well tH& 3CL Centre for

Behaviour Change Digital Health Conference 2017 in the form of two
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posters ( Wehl iubivganetal 2047)whered dritribyted O6 S

either as a first or second author.

Reflective-practitioner stance

The entire process from developing to planning and implementing the
intervention was a very interesting and novel experiencen& as it
involved tailoring an intervention to a specific target group. Durirg th
process | had to consider various factors of the target population, such as age
(teenager vs. young to midebgied adult), disease indication (chronic and
heredity condions- JIA and Boriasi3, as well as the role of thend user
(caregiver vs. patient). The regular evaluation and validation with the same
population drove the development and refinements, as it made the final
programme content and format f@streasingy relevant and usesentred. It
felt extremely rewarding and personal to be involved in the entire process
over nearly arentire yearpeginning fronthe point the client contacters,
establishingontact with our testing sample and interacting with
participantgepeatedly, and thus making the intervention relevant to their
preferences and individual needs. The factttmaughout the development |
was in close contact to some of the te
feel even more specijals it gave me the impression to get an interesting
insight into how the condition affected the family relationships. Therefore, it
was at times challenging for me to keep an objective and professional
distance that was required to make neutral decisibost keeping the
intervention at a populatianrather than individual level. Moreover, the
design process exposed me to my first proper experience of conducting
gualitative researclparticularly involvingthematic and content analysis in
the programme Mivo, which is incredibly useful for other future projects,
both in work situations as well as for my doctorate trainisgile |
struggled to create themes in collaboration with a fetlesearchemnitially,
| startednoticng a significant improvemersfter a couple of monthahen
we progressed from exploratory intalidation researcHt took much less
time to establish research themes and | required less guidance. A particularly
positive experience for me, which symbolised the impact and value of my
work | have contributedtotheralut and | mpact on patien
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had the opportunity to present the intervention design and outcomes in
various conferences and was able to share it with peers and important health
stakeholders from various ddegrounds.
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Appendix 1: Intervention stimuli

Website menu (homepage):

(COMPANY|
branding

Home About your child’s treatment Living with (X)

Watch: Tips to
ease the mind

Advice from parents and
nurses on coping with the
challenges of having a child
with JIA

Transition checklist Health tracker

Personalisation questionnaire for parents:
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