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Abstract

The focus of this thesis was to explore the role of self-regulation (SR), that is the ability to
monitor and regulate emotions and behaviours, in type 1 diabetes (T1D) management and the
development of disordered eating behaviours (T1DE) and insulin omission as a method of
weight loss (10) among women with T1D. Researching the relationship between type 1
diabetes and the psychological and social moderating or mediation factors in developing an
eating disorder is of high importance as the prevalence of T1DE and 1O is up to 60% in women
with T1D, and eating disorders in this population are associated with significant long-term
morbidity and mortality risks. Moreover, deficits in SR have been identified among individuals
with eating disorders such as anorexia nervosa and bulimia nervosa, and other chronic health
conditions including asthma. In this thesis the hypothesis that the consistent demand that T1D
management has on SR, due to the need to frequently monitor blood glucose readings, calculate
carbohydrate consumption and appropriate insulin dosages, results in deficits in SR which
increases susceptibility in women with T1D to developing T1DE and 0. Potential moderating
or mediating factors were explored, such as the role of carbohydrate counting and food
perceptions and social support. Overall, the results from the four studies conducted as part of
this thesis provide evidence for the role of SR deficits in the development of T1DE and IO.
Furthermore, the results suggest that carbohydrate counting per se does not play a key role in
the depletion of SR in women with T1D, but that key factors appear to be dietary restraint and
the implications on blood glucose. The drain on cognitive capacity, and reduced feelings of
self-efficacy, were also found to mediate condition management. Reductions in these facets led
to negative self-talk and feelings of burnout which increased the likelihood of disengagement.
The findings of this programme of research should inform future research to further increase

our understanding of how implementing SR interventions among individuals with T1D could



inform good practise in the management of TIDE and potentially reduce incidences of T1DE

and 10.
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Chapter 1

1. Introduction

1.1 Background and Context of Research

Social cognitive theory has played a major role in shifting the field of health from a disease
model to a health model that focuses on disease prevention and health promotion (Bandura,
2005). Promotion of good health begins with setting goals (Nordin, 1999) and attaining long-
term goals requires the implementation of self-regulation (SR). SR enables individuals to
regulate and adjust their behaviours and emotions to remain in line with their goals (Nigg,
2017). Having sufficient ability and capacity to self-regulate is therefore paramount to leading

a healthier and, by association, happier, life (Bandura, 2005; Cloninger & Zohar, 2011).

SR deficits have been suggested to lead to significant psychological distress and have
been demonstrated to play a role in the development of a number of mental health conditions,
including addiction (Zucker et al., 2011), depression (Wang et al., 2015), anxiety (Salters-
Pedneault et al., 2006), and various eating disorders (Goodsitt, 1983), including anorexia
nervosa (Karwautz et al., 2001; Beadle et al., 2013) and bulimia nervosa (Schupak-Neuberg &

Nemeroff, 1993).

Interestingly, eating disorders have been found to be more prevalent in people living
with chronic physical health conditions (Cadman et al., 2012), particularly those with type 1
diabetes (T1D). T1D is a chronic health condition which is caused by the destruction of insulin
secreting cells of the pancreas (Bluestone et al., 2010; Todd, 2010). The condition necessitates
high daily SR demands, given the need to frequently monitor blood glucose levels, observe
carbohydrate consumption, and calculate insulin dosages accordingly. In addition, other factors
that can affect glucose regulation have to be considered, such as exercise, hormonal changes,

and even weather conditions. On top of daily monitoring, individuals also have to manage the



physical and psychological impact of hypoglycaemia (low blood glucose) and hyperglycaemia
(high blood glucose). Sufficient SR is therefore paramount in successful daily T1D
management, and overall health. As stated, studies have illustrated an increased rate of
particular mental health disorders among patients with T1D, particularly depression
(Buchberger et al., 2016) and bulimia nervosa (BN; Mannucci et al., 2005); a condition
categorised by binging large quantities of food, followed by purging by means of self-induced
vomiting or laxatives (National Health Service, 2017). Individuals with T1D, however, have
the ability to purge in another unique way, which is insulin omission. Over recent years there
has been increased concern over the prevalence of insulin omission as a method of weight loss

(10).

IO is a highly dangerous behaviour available to people with T1D, and is highly
associated with type 1 diabetes disordered eating (T1DE). It ensues when the hormone insulin
is purposely reduced or omitted, resulting in increased blood glucose levels which in a fairly
short time can lead to significant weight loss. However, engaging in such behaviour can lead
to severe health complications, including retinopathy, neuropathy, and nephropathy, as well as
early mortality. Previous research has shown that as many as 60% of people with T1D have
engaged in 10 in the past (Deiana et al., 2016). Understanding the cognitive factors which lead
to the development of this behaviour in T1D patients is crucial to the development of

educational material targeted at reducing this behaviour, and thus potentially saving lives.

The following chapter will provide a literature review of SR; exploring the concept of
self-regulation to gain an appreciation of its complexity and identifying points at which
insufficient development may lead to SR deficits. Following this, the causes and effects of SR
deficits will be explored, with particular interest given to its role in eating behaviours and the
mental health conditions found to be associated with such deficits. Furthermore, an overview

of T1D and its management requirements will be provided, along with the complications which



can occur without adequate management of the condition. The relationship between T1D and
an array of mental health conditions will also be discussed, and the role SR capacity plays in
T1D management will be explored. T1D and disordered eating (T1DE) and 10 will then be
examined further, and an argument will be made to suggest that deficits in SR predict

incidences of T1DE and, moreover, 1O.

1.2 Unity of Approaches and Themes

This thesis was designed to investigate the role of SR in the development of disordered eating
and insulin omission in women with T1D in a variety of ways. Both quantitative measures of
explicit and implicit attitudes were assessed through the use of questionnaires and evaluative
priming, respectively. Furthermore, qualitative analysis of reports from women with T1D has
been conducted allowing a richer and more succinct understanding of the role of SR in
condition management. All of these approaches have therefore been used together to allow a
richer understanding of the role that SR plays in the management of T1D in women, with

particular focus on insulin omission for weight loss.

1.3 Rationale for Submission of Thesis in Alternative Format

Each of the studies conducted as part of this thesis holds strong academic merit and could lead
to significant real-world implications. For that reason, each of the studies has been written up
in a format which is ready for submission to suitable journals, therefore allowing their findings

to be broadcast among the greater scientific community.

1.4 Construction of the Alternative Format Thesis

The present thesis is divided into several sections, each of which follows on from the previous
chapter. Following the introduction, the literature review aims to provide a detailed account of

the concept of SR, the role SR pays in the development of disordered eating and its links to



living with T1D , with the intention of highlighting the necessity of the programme of research

presented in this thesis.

This is followed by paper 1 which aimed to investigate the role of SR in relation to
eating behaviours and body satisfaction in the general population. This paper was initially
developed due to the restrictions put in place because of COVID-19. However, it allowed for
a better understanding of the part SR plays in developing negative eating attitudes and body
dissatisfaction among women in the general population (i.e. without T1D), and therefore

provided a baseline which the results found in paper 2 could be compared.

Paper 2 was designed to gain an explicit account from women with T1D regarding their
SR capacity. Moreover, it allowed for examination of the effects of SR on eating attitudes and
T1D management, in particular its effect on risk of engaging in 10. Based on the results of
paper 1 and paper 2, evidence suggested that SR is significantly lower in women with T1D
compared to women without T1D (general population), and that this deficit may be a strong

mediating factor in the development of T1DE and IO.

Paper 3 was developed to examine whether these SR deficits are related to the daily
demands of carbohydrate counting, and whether this demand was linked to an implicit bias
towards food. Since consumption of high carbohydrate foods requires a person with T1D to
exhibit significant SR control to calculate the required insulin administration, a negative

implicit bias towards these foods may be linked to depleted SR capacity.

Paper 4 was designed to allow women with T1D the ability to provide their own account
of living with the condition, and highlight factors that they felt were important in its
management. This included evaluation of behaviours which might result in SR depletion. This

ensured that the results collected from the quantitative studies were reflective of true, lived



experiences of managing the condition. Based on the interview results, this paper provided

methodologically different but ultimately concurrent findings to the previous studies.



Chapter 2

Self-Regulation and Type 1 Diabetes: Links to Disordered Eating, Condition Management,

and Insulin Omission for Weight Loss

Literature Review



2.1 Self-Regulation

2.1.1 Origins of Self-Regulation

Self-regulation (SR) is a term which refers to the executive functioning mechanism of
managing behaviours and emotions to achieve long term goals (Nigg, 2017). It is considered a
core aspect of human behaviour, and has been studied across numerous areas of psychology
including social, personality, and cognitive psychology (Hofmann et al., 2012). Early research
into the development of self-regulatory control differed drastically between operant
behavioural and psychoanalytical standpoints. Operant behaviour is behaviour whose
occurrence depends on the environmental consequences it produces and thus operant
behavioural theorists like Skinner (1938) believed that SR is a behaviour whose occurrence
depends on the resulting environmental outcomes. More specifically, self-control results from
positive reinforcement in social environments (i.e. operant conditioning), leading to the
adoption of advantageous behaviours. This theory, however, has been challenged as research
has demonstrated the presence of SR behaviour in the absence of external reinforcement

(Bandura & Walters, 1977).

Psychoanalytical theorists like Freud (1936) had strongly opposing views to Skinner
(1938), and saw the ability to self-regulate as one of a number of ‘basic drives’ that humans
are born with. The ‘id’, ‘ego’, and ‘superego’, as described by Freud, would allow humans to
juggle individual desires and the moral standards set by society. However, there has been little

evidence to adequately support Freud’s theory.

Much of what we now know about SR and its functions stems from Bandura’s (1986; 1991)

work on social cognitive theory. He states three principle functions of SR:

1. The monitoring and maintaining of standards of one’s own behaviour and emotions,

and their effects.



2. The judgement and motivation to alter one’s own behaviour and emotions with
regards to the standards one individually endorses.
3. The capacity to automatically compensate or adjust one’s behaviour and/or

emotions despite obstacles or temptations.

SR therefore provides the fundamental basis of one’s actions. Without sufficient standards and
monitoring, without the motivation to change, or without the capacity to change, SR deficits

are likely to occur (Hofmann et al., 2012).

2.1.2 Progression of Self-Regulation Through Childhood and Adolescence

Developing effective SR skills has repeatedly been recognised as a marker of success in later
life, with early childhood development often considered fundamental (Calkins, 2007; Moffitt
et al., 2011; Vohs & Baumeister, 2011). Neural maturity of the prefrontal cortex (PFC) plays
a vital role in its development, as various separate skills such as inhibitory control and emotion
regulation become organised and integrated, through the formation of functional white matter
connections (Fiske & Holmboe, 2019). Research suggests that prior to 3 years old, children
have difficulty coordinating these skills simultaneously due to their lack of motor and verbal
control (Carlson et al., 2002; Zelazo et al., 2003). Past the age of 3, however, children should
generally have acquired the necessary basic skills to enact SR (Montroy et al., 2016). The
strength of the connections of the white matter tracts which connect the PFC to other brain
areas have been suggested to predict developmental success in executive functioning
(Woodward et al., 2011), which is said to be the agent which alters behaviours and decisions,

and thus an important cognitive component of SR (Baumeister et al., 2007).

Schunk and Zimmerman (1997) demonstrated that the development of SR in children

is largely grounded in social origins, whereby children are influenced and internalise concepts,



attitudes, and preferences through observational learning (i.e. modelling). They then learn to
apply these concepts through trial and error in order to develop SR capacity (Zimmerman,
2002). Through having robust and effective models, children develop greater capacity to
achieve self-efficacy and SR. This is particularly important as self-efficacy and goal-
achievement are strongly interlinked based on social cognitive theory (Bandura, 1986), as
being self-efficacious (principle 1) influences motivation (principle 2), and vice versa.
Komarraju and Nadler (2013) provided strong evidence of this effect by examining academic
achievement in undergraduates, and found that levels of self-efficacy were important in
predicting academic achievement, whilst also illustrating that students with high self-efficacy

were more likely to persist through more difficult academic material.

The influence of environmental factors on SR development continues into adolescence.
In a review of the literature examining adolescent SR development, Farley & Kim-Spoon
(2014) suggested the strong influence that relationships with parents, peers and friends, and
romantic connections have on its development, suggesting a bidirectional relationship between
these connections and the appropriate development of SR during adolescence. The importance
of these relationships and the impact that they have on SR development changes as adolescents
get older, whereby family relationships play a greater role during early adolescence, whereas
peer support and romantic relationships have a stronger contribution during late adolescence

and early adulthood (Seiffge-Krenke, 2003).

Adolescence is a particularly crucial time in self-regulatory development, given the
rapid changes which begin to occur physically, mentally, and socially. Being able to
sufficiently self-regulate has been shown to improve academic performance (Blair & Diamond,
2008), increase levels of prosocial behaviour (Bandura et al.,, 2001) and reduce risky
behaviours such as substance use (Jessor & Jessor, 1977; Kirby et al., 1999). However, the

increased cognitive and social demands which occur during this period force adolescents to



10

adapt, and develop “intentional SR” (Gestsdottir & Lerner, 2008). This refers to the ability to
contextualise actions which are actively targeted towards balancing personal demands with

self-sought achievements, and is characterised by an increase in goal-directed behaviours.

Despite this, deficits in enacting SR are frequently observed in adolescents, often
manifesting as externalising or aggressive behaviours (Constanty et al., 2021). Casey and
Caudle (2013) argue that issues with SR during adolescence stem from the fact that, relative to
children and adults, the ability to appropriately impulse control during adolescence is severely
taxed, due to the fact that there is less top-down control in the reward-related circuity of the
prefrontal connections within the teenage brain. This is generally considered a primal cause for
much of the dysfunctional behaviours seen during adolescence, as the balance between
increased SR demands and capacity for SR behaviour is skewed. In other words, adolescents
may display deficits in SR due to insufficient standards and monitoring, lack of motivation to

change, or lack of skills or capacity to change (Bandura, 1991).

Into adulthood, there are also a number of other factors thought to impact the ability to
adequately self-regulate. Self-efficacy, that is, having the belief in oneself to be able to learn
and perform effectively (Bandura, 1997), has been illustrated as being strongly linked to the
ability to manage emotions and behaviours (Schunk, 1990). Komarraju and Nadler (2013)
provided strong evidence to this effect by examining academic achievement in undergraduates,
and found that levels of self-efficacy were important in predicting academic achievement,
whilst also illustrating that students with high self-efficacy were more likely to persist through
difficult academic material. Low levels of self-efficacy may therefore reduce the ability to
effectively self-regulate. Perceived inefficacy has also been demonstrated as a factor in the
development of depression (Bandura et al., 1999), which could indicate the role of SR deficits

in the development of a number of mental health conditions.
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2.1.3 Self-Regulation and Emotions

While emotions do not generally directly control behaviour (although they sometimes can),
Baumeister and colleagues (2007) hypothesised that emotion serves as a feedback source
following a behaviour, meaning that once a behaviour has been actioned and any subsequent
consequences faced, an emotion provides an evaluation of the whole event (Tice, 2009). This
feeds into the observational learning previously mentioned, which can have an impact on future
behaviour. Thusly, emotions can have a great influence on the SR process, and more
specifically emotional distress can cause SR failure (Baumeister et al., 2007). However, this
relationship is not causal. Baumeister and colleagues (2007) demonstrated this through a series
of studies whereby SR tasks were provided to participants in various affective states. Sad
participants demonstrated significantly greater reduction in SR in a variety of delayed
gratification and procrastination tasks, but the researchers claimed that it was not the negative
state itself that caused this deficit. Instead, these SR failures were only encountered because
the sad participants had reason to believe that acting in this way would improve their emotional
state (for example, drinking alcohol would serve to improve their mood). As such, a lack of
self-efficacy in task performance as a result of low mood may have led to these SR failures

(Bandura et al., 1999).

2.1.4 Self-Regulatory Deficits

Deficits in SR will reduce an individual’s capacity to amend their motivations, emotions, and
behaviours to enable them to achieve their long-term goals. Based on the three principles of
social cognitive theory suggested by Bandura (1986; 1991), Baumeister and Heatherton (1996)

described failures in SR as being the result of a deficit in one or more of these areas: standards
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and goal monitoring, judgements and motivation, and capacity to correct. Therefore, an SR
failure may occur due to standards that are too high or low, or due to the fact that no standards
have been set. In addition, deficits could result from conflict between standards and desired
goals, or a failure to monitor states of self which leads to a lack of awareness of discrepancy
between desired state and actual state. Moreover, lack of motivation to enact a change, or lack
of capacity to actually enact a change might also result in a failure to appropriately enact

SR(MacCoon et al., 2004).

Deficits in SR are thought to, in part, be a result of a lack of capacity as mentioned
above. The PFC, which plays a strong executive role in the control and capacity of SR, is also
still developing during adolescence. While the size of the cerebral cortex actually decreases
between ages 12 and 22 (Giedd et al., 1999), neuroimaging has shown that the pathways within
the PFC do not fully mature until the early 20s (James-Roberts, 1979). However, by this point
into adulthood the PFC should be fully developed, and individuals should have had enough
environmental exposure to appropriately develop their own standards and motivations. Despite
this, SR deficits have been implicated in a wide variety of ‘undesirable’ behaviours in adults,
from overeating and failure in maintaining diet and lifestyle changes, to those more serious like
addiction, alcoholism, depression, anxiety, and eating disorders (Johnson et al., 2012; Leehr et
al., 2015; Salters-Pedneault et al., 2006; Schupak-Neuberg & Nemeroff, 1993; Wang et al.,

2015; Zucker et al., 2011)

2.1.5 Strength Model of Self-Control

One potential explanation of such SR deficits comes from an influential theory from
Baumeister and colleagues (1994) known as the ‘strength model of self-control’. Based on the

fundamental principles of social cognitive theory (Bandura, 1989), the model poses that self-
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control is a finite resource (thought to be glucose), and engaging in a task with high SR demand
causes a depletion to this resource. This then leads to impaired self-control on a subsequent
task and subsequent SR failures known as ‘ego depletion’ (Baumeister et al., 2007). The model
also proposes that SR strength will improve over time if repeatedly applied, in the same vein

as muscles get stronger with frequent exercise (Baumeister & Vohs, 2016).

The model was developed based on a seminal experiment where participants were
required to conduct two SR demanding tasks in succession (Baumeister et al., 1994). Adult
participants were allocated to one of three conditions: the ‘chocolate chip cookie’ condition,
the ‘radish’ condition, or a control condition. Both experimental groups were asked to sit at a
table containing freshly baked cookies on one side, and a bowl of radishes on the other.
Participants in the cookie condition were asked to eat at least three cookies, while participants
in the radish condition were asked to eat at least three radishes. The control group did not take
part in this task. Participants were then asked to complete a problem-solving task which was
impossible to solve. The authors predicted that participants in the radish condition would have
exerted significantly greater SR in the first task to stop themselves from eating the cookies, and
as such would spend less time on, and make fewer attempts to complete, the problem-solving
task. The results supported this hypothesis, and provided initial support for the strength model

and the proposal that SR is a finite, exhaustive resource.

Since then, over 600 experiments have provided support for the strength model
(Cunningham & Baumeister, 2016). In a meta-analysis of 83 studies looking at the effect of
ego depletion on subsequent task performance, Hagger and colleagues (2010) found significant
evidence supporting the hypothesis, with large effect sizes found for a number of measures
including effort, perceived difficulty, and blood glucose levels. Their results therefore provided
support for the idea of SR being a finite source which can become depleted, and that this has

an impact on subsequent tasks.
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2.1.6 Chronic Ego Depletion

However, despite its influence and repeated replication, the strength model of self-control is
not without its limitation. One such limitation is that studies have generally only examined it
through use of a sequential task paradigm, whereby a task demanding high levels of SR is
immediately followed by a second similarly demanding task immediately afterwards (Tyler &
Burns, 2008). The question that cannot be answered using this experimental paradigm is how
long this depletion lasts, and what is the impact on SR among individuals who have to enact

high levels of SR for long periods of time.

Vohs and Heatherton (2000) presented evidence which suggested that depleted SR as a
result of chronic dieting was associated with disinhibition around snacks. Wang and colleagues
(2015) also attempted to address this by examining a theory of ‘chronic’ ego depletion. Over a
period of 3 weeks, the researchers asked a group of students to complete a version of the self-
regulatory fatigue scale (Nes et al., 2013) as a measure of chronic ego depletion, as well as
outcome measures of their daily performance, mental effort, and motivation towards goal-
directed behaviour. They found that chronic ego depletion significantly increased SR failures,
as those in a chronic state of SR fatigue were less likely to attain their long-term goals.
However, as participants only completed the self-regulatory fatigue scale once, and not over

the three week period, it is difficult to conclude the stability of these results over time.

2.1.7 Limitations of Ego Depletion

Despite the number of studies which have replicated the strength model of self-control
and found evidence of ego depletion (Baumeister et al., 2007), there is still a large amount of

scepticism within the scientific community regarding the validity of the hypothesis. A number
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of studies have failed to replicate the initial results, with some researchers calling ego depletion
‘one of the chief victims of the replication crisis’ which is now facing social psychology and

science in general (Inzlicht & Friese, 2019).

In a meta-analysis by Carter and colleagues (2015), which looked to extend the one
previously conducted by Hagger et al. (2010), they found little evidence to suggest that the
phenomenon of ego depletion exists. Cunningham and Baumeister (2016) have queried these
findings, however, noting that a number of published studies had been excluded from Carter et
al.’s (2015) analysis, while a number of unpublished studies were included as part of the
analysis. The inclusion of unpublished studies in Cater et al.’s meta-analysis can however be
seen as a strength, as a way of reducing publication bias. Hagger and colleagues (2010) did not
include unpublished studies or account for overestimation of effect size estimates (Inzlicht &
Friese, 2019). Following this criticism, Hagger and colleagues (2017) conducted a further
multi-lab (27 labs in total) study to examine the ego depletion effect and indeed found that the
size of the effect was small, and its 95% confidence intervals encompassed zero, meaning there

is no statistically meaningful difference between groups

In an attempt to settle the debate, Friese and colleagues (2019) looked at both sides of
the argument, examining whether there is sufficient evidence for or against the case of ego
depletion. They concluded that, despite the hundreds of studies published, the evidence remains

inconclusive.

2.1.8 Alternative Theories of Self-Regulation

Given the controversy surrounding the strength model (Baumeister et al., 2007), alternative

theories have since been developed, including the resource allocation model (Beedie and Lane,
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2012), the shifting priorities model (Inzlicht et al., 2014) and the need-to-belong theory

(Baumeister, 2012).

Contrary to that put forth by the strength model, evidence has suggested that if an
individual is high in motivation, they appear to perform a self-control task well despite prior
exertion (Baumeister & Vohs, 2016). An alternative theory proposed by Beedie and Lane
(2012), and counteracting the basis of the strength model whereby SR relies on a finite
resource, the resource allocation model suggests that it is a matter of allocation of glucose
within the brain which impacts the ability to effectively enact SR. They pose that if a task is
not viewed as a priority to an individual, meaning it is not deemed important or interesting,
then glucose will not be attributed to that task leading to a subsequent SR failure. Based on this
theory, when motivation to conduct a task is high, this ought to then result in increased blood
glucose (BG) concentrations, and thus suggesting that the allocation of glucose directly impacts

the capability to enact SR.

Another theory that proposes an alternative to the idea of SR as a limited resource is
Inzlicht and colleagues’ non-resource-dependent account of self-control where failures in SR
are thought to be caused by the switching of motivation from one task to another (Inzlicht et
al., 2014). The researchers proposed that when SR failures occur, this reflects an individual’s
attempt to find balance between the cognitive labour necessary to achieve mandatory goals,
compared to the cognitive leisure of pursuing goals which are enjoyable and interesting. Based

on this theory, reductions in SR are the result of a shift in priorities (Masicampo et al., 2014).

Evidence has been found in support of this theory by Werle et al. (2014), who
manipulated the wording of task instructions to be perceived as fun rather than a chore (e.g.
labelling a walk as ‘scenic’ rather than ‘exercise’). They found that those who perceived the

task as fun consumed less dessert and fewer snacks after the walk, suggesting that engaging in
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physical activity triggers the search for a reward if the activity is perceived as exercise but not
when it is perceived as fun. This supports the shifting priorities model, as following a task
perceived as high in cognitive labour an individual will seek to balance the mental load with a
leisurely activity, resulting in SR failure. This model is also linked to the previously mentioned
research around emotions and SR, as those in a negative affective state may shift their priorities

in an effort to feel better (Baumeister et al., 2007).

From a more social perspective, Baumeister and colleagues (2005) found evidence to
suggest that social exclusion may be a factor that impairs SR, resulting in the need-to-belong
theory (Baumeister, 2012; Baumeister & Leary, 1995). They observed that participants who
were made to feel socially isolated, often lacked the motivation to enact SR despite still having
the capacity. Cited over 2000 times, demonstrations of the need-to-belong theory and SR
deficits as a result of social isolation have been widely replicated across various demographics.
For example, Stenseng and colleagues (2014) conducted a longitudinal study to examine the
impact that social isolation had on the SR development in children between the ages of 4 and
6 years old. Their data demonstrated that children who faced social isolation in school
demonstrated SR deficits, which in turn predicted further social exclusion. Similar results were
demonstrated in young adults, whereby feelings of ostracism and social exclusion were

associated with impairments in SR (Oaten et al., 2008).

2.1.9 Self-Regulation and Chronic Physical Health Conditions

SR capacity has important implication for the management of chronic health conditions,
as significant effort is necessary to manage such conditions. Clark and colleagues (2010)
demonstrated that patients with asthma who followed a SR intervention programme had a

reduced number of hospital visits and improved quality of life compared to those without
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intervention. Clark et al. (2014) proposed a model of disease management, underpinned by
social cognitive theory (Bandura, 1986, 1991), whereby an individual’s ability to achieve
optimal management of their condition was influenced by their SR ability. Their model also
highlighted the importance of both intrapersonal and external factors in altering management
strategies, which intend to improve outcome for the patient. Among a cohort of children with
asthma and their caregivers, the model was found to be longitudinally stable. Similarly, among
individuals with epilepsy, Rizou et al. (2017) demonstrated that a SR intervention for children
was beneficial in reducing psychological distress and sleep problems. This in turn reduced the
number of seizure incidences, and therefore improved quality of life (Vaughn & O’Neill,
2004).

In a review of the literature, Lansing and Berg (2014) identified a number of similar
factors, including self-efficacy, treatment adherence, and external support, which served to
increase risk and resilience of chronic illness self-management among adolescents. In a model
adapted from Modi and colleagues (2012), the researchers also proposed that SR appears to
underpin both intrapersonal and interpersonal factors of the self-management of chronic
illnesses. They also highlight the body of literature which demonstrates that deficits in
executive function (defined as “cognitive abilities necessary for orchestrating and actioning
goal-directed behaviour”; Blair & Ursache, 2011, p. 300) have been associated with reduced
self-management capacity of chronic illnesses (O’Hara & Holmbeck, 2013); providing further
support that SR is an important foundation in the management of chronic illness.

Living with a chronic illness can often make an individual feel isolated from society,
which in turn could result in lack of necessary motivation to enact sufficient SR needed to
manage their condition appropriately (Baumeister et al., 2005). Based on the need-to-belong-
theory mentioned earlier, social isolation as a result of living with a chronic illness (Hysing et

al., 2007; Lavigne & Faier-Routman, 1992) can negatively impact SR. Moreover, living with



19

a chronic illness has also been linked to higher levels of negative emotions and feelings of
resignation (Riva et al., 2017), which could lead to the development of mental health
conditions. Identifying SR deficits in patients with chronic conditions could therefore be hugely
important in the development of targeted SR interventions designed to improve condition

management and quality of life.

2.1.10 Self-Regulation, Depression, and Anxiety

Effective SR relies on emotional stability in order to have the capacity to make rational
decisions, and effectively control actions, to achieve a desired goal (Nigg, 2017). However, a
number of mental health conditions are associated with emotional instability, which may

indicate an association between poor mental health and SR deficits.

Depression is classified as a “distress disorder” (Watson, 2005), and patients with the
condition have been found to display impaired cognitive function, particularly executive
function (Austin et al. 2001; Kaiser et al., 2003; Landrg et al., 2001). It is unsurprising, then,
that patients with depression have been found to show significant SR disturbances. Garnefski
and Kraaij (2007) found strong relationships between a number of emotional SR strategies,
including self-blame and rumination, and symptoms of depression (and anxiety) both on first
test and at follow-up. Similarly, Joormann and Gotlib (2010) found that depressed patients
exhibited significant maladaptive emotion regulation strategies when presented with a negative
affect priming task. This suggests that depressed individuals have deficits in cognitive control
indicative of reduced SR. Furthermore, Spinhoven et al. (2017) recently illustrated that higher
levels of SR may serve as a protective factor from relapse or reoccurrence of depression among
a cohort of patients in recovery, indicating the role of SR deficits in the development and
maintenance of depression. Evidence of SR disturbances in patients with depression have also

been highlighted in neurocognitive research, where a number of studies have presented findings
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consistent with the idea that serotonergic function is involved in the pathways which modulate
impulse control (Boisvert et al., 2018; Carver et al., 2008; Carver et al., 2014; Crockett et al.,
2010). One of the leading biological theories of depression suggests and imbalance in
serotonergic activity and indeed selective-serotonin reuptake inhibitors are one of the most
widely prescribed pharmacological interventions (Kerr, 1994). As the inability to control
impulses is strongly associated with SR failure (Baumeister & Heatherton, 1996), there might

be a link between serotonin and SR in depression.

Deficits in SR have also been identified among those who suffer with anxiety. Among
a cohort of patients with general anxiety disorder, Salters-Pedneault and colleagues (2006)
found evidence of a number of SR deficits including deficits in emotional awareness and
acceptance, engagement in goal-directed behaviours, and impulse control. So prominent has
the relationship between SR failures and anxiety become, that a model of emotion
dysregulation was developed as a method of better understanding generalised anxiety disorder
(Mennin et al., 2004). One possible explanation for this association between SR and living with
these mental health conditions could come from the need-to-belong model. Living with a
mental health condition is also often associated with feelings of social isolation (Boardman,

2011), and as such this may impede an individual’s ability to enact SR.

To conclude, the ability to self-regulate is essential to attaining long-term goals (Nigg,
2017), and there are a number of theories which attempt to understand how individuals are able
to enact SR. Deficits in SR have been linked to difficulties in emotional distress, as well as
number of mood disorders examined above. There is also an evidenced link between SR and a
number of chronic health conditions. The following section of the literature review will
specifically focus on the relationship between SR, eating, and eating disorders. The SR
literature and eating disorder literature will then be collated and explored in relation to type 1

diabetes and the development of disordered eating.
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2.2 Self-Regulation, Eating, and Eating Disorders
2.2.1 Overview
Eating is one of life’s most fundamental behaviours and essential for survival of the species.
Initiation of eating behaviour is primarily driven by feelings of hunger but other factors play
an important role. Blundell and Tremblay (1995) proposed an appetite control system which
encompasses eating, hunger, and other physiological mechanisms like satiety response.
Physiologically speaking, the body has developed a complex system which recognises when
food is needed, the type of food required (as many cravings are recognised to be driven by
internal signals of nutrient deficiency; Steel et al., 2006), and when sufficient amounts of food
have been consumed. However, this system fails to explain circumstances such as overeating,
binging, and deliberate severe food restriction, suggesting that maintaining energy balance and
controlling body weight involves much more than monitoring bodily energy reserves and the
detection of physiological signals that tell when we are hungry or sated (Davidson et al., 2019).
Research has demonstrated the importance of cognitive processes in the control of
eating behaviour. Deficits in SR have been suggested to be one cognitive process that might be
involved in the development of disordered eating behaviour. For example, based on the
restraint theory (Herman & Mack, 1975; Herman & Polivy, 2004), restrained eating behaviour
involves higher-level cognitive processes to counter the power of food to evoke eating (Herman
and Mack, 1975; Polivy and Herman, 1985). Excessive cognitive control over eating may
deplete SR capacity, making people who restrict their food intake vulnerable to overeating due
to SR failures. Ogden’s (1994) review of the theory supported these findings, suggesting that
restraint may have a detrimental impact on both physiological and psychological wellbeing.
However, the direction of this relationship has been queried by some, as research has
demonstrated that restraint theory only applies to dieters who already had a previous affinity

for overeating (Van Strien et al. 2000).
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Some chronic physical health conditions, such as type 1 diabetes (T1D), necessitate a
high level of cognitive control over food intake to maintain optimal blood glucose levels.
According to the restraint theory, this would suggest that those living with the condition may
have a greater likelihood of overeating and weight gain (Kahkoska et al., 2017). However,

scientific evaluation of this theory is currently extremely limited.

2.2.2 Dieting and Self-Control

Losing weight is a long-term goal which usually requires individuals to restrict and modify
their food intake (diet). This often means having to forgo typically more desirable foods, such
as those high in simple sugars and fats, and replace them with healthier alternatives.
Maintaining a weight loss diet therefore requires a high level of SR control, as individuals must
manage their impulses to give in to temptations if they are to achieve the desired weight loss
and attain their goal weight. Although efforts to lose weight are often successful initially, most
individuals fail to maintain this loss long-term (Elfhag & Rossner, 2005; Mann et al., 2007,
Papies et al., 2008). A body of research has examined the link between dieting and SR, to assess
whether SR deficits may play a role in dieting failures.

For example, an experiment by VVohs and Heatherton (2000) assessed the validity of the
strength model and ego depletion hypothesis in dieting behaviour. Dieters and non-dieters were
allocated to either a ‘strongly depleting’ (sitting close to a bowl of sweets) or ‘weakly
depleting’ (sitting far away from the bowl of sweets) experimental condition. The results
demonstrated that dieters in the ‘strongly depleting’ condition subsequently ate greater amounts
of ice cream, and spent less time attempting a cognitively demanding task. This study
illustrated that those who are consistently having to enact SR in order to maintain dieting

behaviours may be more susceptible to SR failures. Therefore, persistent food-related
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restriction may lead to reduced SR and subsequent failures to maintain healthy eating
behaviours.

This finding was later confirmed by a review by Johnson and colleagues (2012), who
found evidence to suggest that sustained self-regulatory effort to monitor and moderate food
intake was characteristic of long-term weight maintenance, meaning that adequate SR is vitally

important for those with weight-gaining tendencies.

2.2.3 Body Image in Disordered Eating

Although efforts to manage weight can be associated with factors such as health concerns, the
primary reason for individuals to begin engaging in dieting behaviour is often due to a negative
body image, which has been identified as a precursor for eating disorders (e.g. Stice &
Bearman, 2001). Putterman & Linden (2004) found that women who were motivated to diet
for appearance-related reasons reported greater body dissatisfaction, and were more likely to
use unhealthy dieting strategies than women who were dieting for health-related reasons.
Women who were dieting for appearance also reported more episodes of disinhibition in their
eating habits, and greater lapses in restraint. This could therefore suggest a relationship between
negative body image and SR deficits.

Deficits in body satisfaction are particularly common among women (Hall et al., 2021,
Wardle & Johnson, 2002). Issues with body shape are also emerging early, with one study
demonstrating that over half of girls aged 9 to 14 years of age wanted their body to be thinner
(Dion et al., 2016). Body dissatisfaction is especially common among individuals with T1D
(Markowitz et al., 2009; Troncone et al., 2020), which may be due to a variety of factors
explored in greater detail later. This relationship between body image and T1D may provide

further indication of deficits in SR among people with the condition.
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2.2.4 Eating Disorders

An eating disorder (ED) is categorised by the Diagnostic and Statistical Manual of Mental
Disorders (DSM-V; American Psychiatric Association [APA], 2013) as a behavioural
condition which presents with severe, prolonged disturbances to eating behaviours, and is
associated with emotional distress and negative thoughts. The development of disordered
eating and subsequent EDs appears to initially stem from dieting behaviour (Hsu, 1989), and
dieting behaviour and food restriction can become an problematic in particular if reducing food
intake and exercising more frequently do not achieve the desired weight loss within a given
time frame (Raynor et al., 2006). In a 5-year longitudinal study of adolescents, Neumark-
Sztainer and colleagues (2006) found that participants who were engaging in dieting and
unhealthy weight-control behaviours at baseline (but did not meet the diagnostic criteria for an
ED) were at significantly greater risk of presenting with an ED, especially bulimia nervosa
(BN), at follow-up.

This is of particular concern given that as many as 20-30% of adolescent girls may
engage in unhealthy weight-control behaviours (Spear, 2006). The reasons behind such a large
proportion of girls engaging in these behaviours are multifactorial, and likely include societal
pressures (Siervo et al., 2014), media influence (Das et al., 2014), and family behaviours (Ata
et al., 2007). However, in the context of the present research it is important to note that eating
disorders (EDs) have been associated with deficits in SR capacity. 30 years ago, Goodsitt
(1983) proposed that ED patients suffered with severe deficits in SR, and that the behaviours
which they engaged with (starvation, vomiting, etc.) were “desperate measures to drown out
states of overstimulation and/or fragmentation” (Goodsit, 1983). In the following sections,
the most common eating disorders, anorexia nervosa and bulimia nervosa, will be discussed in

terms of their link to potential self-regulation issues.
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2.2.5 Anorexia Nervosa

Anorexia nervosa (AN) is an ED associated with severe restriction of food leading to a
significantly low body weight (APA, 2013). Patients with AN also demonstrate fear of gaining
weight, or becoming overweight, even though they are typically dangerously underweight, and
also demonstrate body disturbances whereby they overestimate their own body size, commonly
known as body dysmorphia (Jacquemot & Park, 2020).

Our understanding of the mechanisms that might mediate the development of AN has
been furthered by advances in neuroimaging techniques where, for example, structural
alterations in the frontal cortical regions of the brain have been observed in AN patients (Frank
et al.,, 2019). Katzman and colleagues (1997) pioneered research into structural changes,
demonstrating through magnetic resonance imaging (MRI) that adolescent girls with AN had
significantly reduced grey matter and white matter total brain volumes, including reduced
volume in the frontal cortex. As outlined earlier, research has shown that the PFC plays a
central role in SR, specifically by exerting top-down control over subcortical regions involved
in reward (e.g., striatum) and emotion (e.g., amygdala; Kelley et al., 2019). Consequently, SR
deficits may be significantly correlated to AN development and maintenance, since reduced
frontal cortex volume might in turn reduce SR capacity.

Based on the strength model of self-control (Baumeister et al., 1994), whereby the
ability of enact SR strengthens like a muscle the more it is used, research demonstrating SR
deficits in AN are contradictory given that SR would need to be consistently engaged to divert
from the biological need to consume food to attain the weight loss goal. Consequently, patients
with AN should present with increased SR. However, AN is often associated with significant
emotional regulation disturbances (e.g. Hatch et al., 2010), suggesting that these deficits may

be better explained by an alternative theory of SR such as that of self-efficacy (Bandura, 1997).
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2.2.6 Bulimia Nervosa

Bulimia nervosa (BN) is another form of ED which is associated with frequent episodes of
binging whereby a large quantity of food is consumed within a discrete period of time, and the
person engaging in the binge feels a lack of control over their eating during this episode. This
binge is then followed by compensatory behaviour to try and prevent weight gain, commonly
self-induced vomiting but other actions also include laxative use, diuretics, and overexercising
(APA, 2013).

From a neurocognitive perspective, evidence has demonstrated that adolescents with
BN displayed abnormal activation of a number of regions of the PFC of the brain when
engaging in the SR control necessary to resolve conflict (Marsh et al., 2009). This suggests
some form of functional disturbance within the neural systems of BN patients which restricts
their ability to exhibit SR.

Schupak-Neuberg and Nemeroff (1993) explored the cognitive ability of patients with
BN, and discovered that the binge/purge behaviour associated with the condition may be
utilised as a dysfunctional method of emotion regulation, whereby these behaviours provide a
short-term reduction in negative affect. However, it has been suggested that this cycle only
serves to reinforce poor SR, as binging only reinforces this emotional disturbance and so leads
to greater difficulty in regulating eating impulses (Biberdzic et al., 2021).

Moreover, recent research has demonstrated that interventions designed to target
deficits in emotion regulation and impulse control greatly improved emotional control, and
reduced binging episodes in BN (Presseller et al., 2022). Similarly, increases in self-efficacy
have been associated with greater control during binge eating, and a reduction in purging
frequency (Schneider et al., 1987), suggesting that levels of self-efficacy and associated SR

play a strong role in with BN.
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The fixation on food and body weight associated with both AN and BN is a necessary
daily demand of living with type 1 diabetes. The following section will focus on understanding
this chronic condition and its daily demands, as well as exploring its associations with EDs and

SR.

2.3 Type 1 Diabetes

2.3.1 Overview

Type 1 diabetes (T1D) is an autoimmune condition which results from the destruction of beta
cells in the islets of Langerhans within the pancreas, which produce the hormone, insulin
(Bluestone et al., 2010; Todd, 2010). The specific cause of T1D is still somewhat unknown,
although it is generally considered to be a condition with genetic, environmental, and
immunological aspects of development (Atkinson et al., 2014). An individual who develops
T1D is therefore unable to produce insulin. Insulin is a one of many vital hormones produced
by the human endocrine system, which functions to reduce blood glucose (BG) concentration
by allowing glucose to move from the bloodstream into the body’s cells, where it can then be

used for energy (DiMeglio et al., 2018).

Without sufficient insulin in the body to remove glucose from the blood stream, its
concentrations will continue to rise, which in a very short period of time can lead to
hyperglycaemia (high BG). An individual with T1D who is experiencing hyperglycaemia can
very quickly fall into the potentially fatal state of diabetic ketoacidosis (DKA). DKA is the
result of the body breaking down fat as an energy source as the lack of insulin starves cells of
their vital energy resource, glucose. DKA helps maintain muscular and tissue functions, but is
associated with rapid weight loss (Kitabchi & Wall, 1995). In order to maintain homeostasis,

the human body employs many physiological adaptations. One of these is maintaining an acid-
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base balance (pH). As fat is broken down, ketones (fatty acid by-products) are released into the
bloodstream. A high amount of ketones causes the blood to become acidic (the blood pH is
too low). This creates an emergency medical situation that requires immediate attention and
treatment. Mortality rates of patients with T1D in DKA vary widely depending on their general
health, but evidence suggests that 10-15% of these patients will sadly lose their lives (Krentz
& Nattrass, 2003). Currently, the only way of managing T1D is for individuals to manually
administer insulin, generally through frequent insulin injections or via an insulin pump which
is a small wearable device that delivers short-acting insulin every few minutes in tiny amounts,
24 hours a day. It can also be programmed to deliver short-acting insulin when carbohydrates
are consumed, and additional if the need arises to bring high blood glucose levels down. The
following section will explore the long-term complications which can arise as a result of

prolonged high blood glucose (hyperglycaemia).

2.3.2 Vascular Issues Associated with Hyperglycaemia

Persistent hyperglycaemia over a prolonged period can lead to the development of a number of
vascular complications associated with increased morbidity, including (but not limited to)

retinopathy, neuropathy, nephropathy, cerebral oedema, and early mortality.

Prolonged hyperglycaemia can cause swelling in the micro blood vessels in the retina
of the eye. These microaneurysms indicate diabetic retinopathy and can cause issues with
vision. There are four stages of diabetic retinopathy, ranging from mild (where small swellings
of the blood vessels in the retina are identified), moderate and severe non-proliferative (where
these blood vessels become blocked, eventually causing haemorrhaging), and proliferative
(where the growth of new, abnormal, blood vessels is triggered) retinopathy (Yun et al., 2008).

By the proliferative stage, vision is severely compromised. While prognosis following
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treatment is usually good, treatment can cause adverse effects like blurring of central vision
and constriction of the visual field (Lovestam-Adrian et al., 2003). Diabetic retinopathy is
associated with significant reductions in both physical and mental quality of life (Davidov et

al., 2009).

Extended hyperglycaemia can also result in the development of neuropathy, as
increased BG concentrations cause nerve fibre degeneration (Yagihashi et al., 2011) which can
lead to significant pain (Feldman et al., 2019). Treatment of diabetic neuropathy is limited and
is often restricted to management of the pain through painkillers, tricyclic antidepressants, and
short treatments of corticosteroids (Said, 2007). Patients living with this condition report

reduced quality of life, and the feeling of burdening those around them (Lewko et al., 2007).

Hyperglycaemia can lead to significant tissue damage in the kidneys (Pourghasem et
a., 2015), as the body must purge excess glucose from the bloodstream. This can lead to the
development of diabetic nephropathy, which is a significant cause of chronic kidney disease
and renal failure (Lim, 2014). While there are some pharmacological treatments such as
antihypertensives which can help delay the progression of diabetic nephropathy, there is as yet
no single treatment which can halt its development. The condition is associated with a distinct

reduction in quality of life, particularly among those receiving haemodialysis (D’Souza et al.,

2020).

Another severe complication is cerebral oedema, caused by an increase in extracellular
fluid as a result of DKA which results in an increase in cranial pressure. There is currently little
diagnostic definition of the condition, as the clinical presentation is somewhat variable, so it
often goes undiagnosed until post-mortem (Edge, 2000). It is a potentially life-threatening

complication of T1D and is the leading cause of death among children with T1D. While the
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risk of developing cerebral oedema in adulthood is minimal (Castellanos et al., 2020), it still

remains an area of concern.

Each of these conditions associated with prolonged hyperglycaemia are also associated
with increased mortality rates. Individuals with T1D and non-proliferative or proliferative
retinopathy have been shown to have higher mortality rates (van Hecke et al., 2005). This risk
is echoed in individuals with T1D and autonomic neuropathy (Veglio et al., 2000). Similarly,
diabetic nephropathy has been associated with a 2.5-fold increase in mortality in T1D (Groop
et al., 2009). Much of this early mortality is thought to be the result of comorbid cardiovascular
issues associated with these microvascular complications, which result from prolonged
hyperglycaemia (Astrup et al., 2006; Garofolo et al., 2019). It is therefore of the upmost
importance to the long-term physical, mental, and emotional wellbeing of an individual with
T1D to maintain daily management of their diabetes, to avoid prolonged periods of
hyperglycaemia and evade the associated vascular complications. In the following section, the

numerous daily demands of living with T1D will be explored.

2.3.3 Daily Management of Type 1 Diabetes

The daily effort and motivation required to effectively manage T1D is extensive. BG must be
monitored on a regular basis to ensure that levels are within a safe and ‘desired’ range (these
can vary from individual to individual, although official guidelines suggest BG should be
maintained between 4 and 9mmol/l; NHS Inform, 2023). Most people with T1D utilise
carbohydrate counting to allow them to have fewer restrictions in their diet, and guidelines
suggest that shortly following diagnosis people with T1D should receive training for this,
which in the UK is usually done by attending a Dose Adjustment For Normal Eating (DAFNE)

course. Following this training, people with T1D have the tools to calculate the amount of
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carbohydrates they are consuming each time they eat. Then, based on their carbohydrate to
insulin ratio for that time of day or month, determined over time through trial and error, an
appropriate dose of insulin can be administered. These ratios, however, can change depending
on insulin resistance throughout the day, and for women are especially affected by hormonal
variability throughout their menstrual cycle. This is particularly difficult for both adolescent
girls and women going through menopause, as there is greater fluctuation of a number of
hormones during these periods which impact insulin sensitivity and glucose metabolisation
(Amiel et al., 1986; Kelsey & Zeitler, 2016; Polotsky & Polotsky, 2010), which is why these
populations have been omitted from the current research. When formulating this insulin
dosage, there are also further considerations such as the type of carbohydrates being consumed
(i.e. refined sugar, starch, containing dairy etc), as this can have an impact on the rate at which
the carbohydrate is absorbed, and thus how the insulin dose should be administered (a pre-
bolus to avoid highs associated with refined sugar; split bolus for starchy/dairy foods). This
mental calculation must be undertaken multiple times every day, at each point a person with

T1D decides to consume any food or drink containing carbohydrates.

Moreover, there are numerous additional factors which must also be considered by
people with T1D throughout the day. Level of exercise, for example, must be considered with
regard to BG levels and insulin dosages, as greater activity means higher energy expenditure
and therefore a greater demand for glucose. As exercise normally leads to a reduction in BG
(Colberg et al., 2013) an individual may wish to reduce their insulin dose or consume additional
carbohydrates. However, higher intensity exercise is linked to an increase in the stress hormone
cortisol which can cause BG levels to rise (Adams, 2013) meaning the type and intensity of
exercise must also be considered. If BG levels are too high during exercise (general guidelines
suggest 13.9 mmol/l or greater) then the body does not have sufficient insulin to extract the

extra energy needed while exercising, which can lead to the production of ketones as the body
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instead utilises fat as its energy source (Mayo Clinic, 2022). There is also a large variability in
individual responses to exercise (Yardley et al., 2018), so again trial and error must be

employed by a person with T1D while attempting to maintain ‘optimum’ BG range.

In addition to the potential increase in cortisol levels due to strenuous exercise, there
are other hormonal factors that impact BG levels. For example, a stressful and anxiety-
provoking event such as a job interview or presentation activates the sympathetic nervous
system resulting in a release of adrenaline from the adrenal glands, It will also trigger the
hypothalamic-pituitary-adrenal (HPA) axis to release cortisol. Activation of the HPA axis and
concomitant increase in stress hormones adrenaline and cortisol causes an increase in BG
preparing the body for the ‘fight or flight’ response (Foss & Dyrstad, 2011). People with T1D
must therefore pre-empt this by administering additional insulin, to avoid a hyperglycaemic

gvent.

2.3.4 Type 1 Diabetes and Mental Health

The constant pressures of managing T1D can take their toll, and a number of mental health
conditions have been demonstrated as more prominent among people with T1D, including
anxiety, depression, and certain eating disorders (EDs). Indeed, T1D and an associated ED is

now commonly known as type 1 diabetes and disordered eating (T1DE).

Prevalence rates of anxiety among people with T1D have been demonstrated as
significantly greater than among the general population. In a study of adolescents and young
adults with T1D, Bernstein and colleagues (2013) found that one in five screened positive for
anxiety. These results were echoed in a recent review, which concluded that anxiety was more
prevalent among children and young people with T1D compared to controls (Rechenberg et

al., 2017). This anxiety was also associated with comorbid depression, difficulties with self-
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management and coping strategies, and increased HbAlc, which is a measure of average blood
glucose levels for the last two to three months. Research has suggested that women with T1D
have an increased prevalence of anxiety compared to controls, which in turn was associated

with increased HbA1c (Shaban et al., 2006).

The literature surrounding depression in T1D is somewhat more conflicted. In a review
of the literature comparing prevalence of depression in adults with T1D versus controls,
Barnard and colleagues (2006) found that 12% of adults with T1D presented with clinical
depression, compared to just 3.2% of control participants, suggesting that those with T1D were
significantly more likely to present with comorbid depression. The authors did recognise that
their results should be viewed with caution given that only a few studies included in their
review used diagnostic interviews to assess depression, while a number used self-assessment
questionnaires which tend to overestimate its prevalence. However, it still demonstrated the
significance that T1D can have on overall mood. A recent study by Fisher and colleagues
(2015) echoed the caution expressed by Barnard et al. (2006) of using questionnaires, as they
demonstrated questionnaires such as the Patient Health Questionnaire led to high rates of false-
positives results of depression, and suggested that depression in adults with T1D likely
represents significant emotional distress associated with the daily demands of managing the
chronic illness, rather than depression per se. A recent systematic review, however,
demonstrated that depression was higher in people with T1D compared to controls, and that
estimated prevalence did not differ significantly depending on the method of assessment
(Farooqi et al., 2022). Regardless, these studies all concur that the emotional toll of T1D,
whether classified as clinical depression or not, significantly impacts diabetes management and
is associated with poorer glycaemic control, and a greater risk of future vascular complications
(Farooqi et al., 2022). It ought to be noted, however, that depression has been associated with

an increased risk of severe hypoglycaemia (Katon et al., 2013). Frequent episodes of
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hypoglycaemia can skew HbAlc measures by lowering the average, meaning that HbAlc alone

should not be relied upon as an indicator of psychological difficulties in T1D.

Moreover, comorbid depression and T1D has been associated with higher mortality,
particularly among women whose rates of developing depression increase nine-fold compared
to the general population (NHS IC, 2008). This could, in part, be due to lack of treatment
adherence associated with comorbidity of T1D and depression, which causes the subsequent
increase to HbAlc (Gonzalez et al., 2008; van Tilburg et al., 2001). As has already been
explored, this increase can lead to a number of vascular complications which can lead to early
mortality. It could also be linked to research indicating that individuals with T1D are at greater
risk of suicide (Pompili et al., 2014), with some studies indicating that suicide attempts in
people with T1D are three to four times more likely than in the general population (Roy et al.,
2010). Roy et al. (2010) also demonstrated that those with T1D who attempted suicide were
more likely to be female, suffer with depression, experienced childhood trauma, and were more
likely to abuse drugs and alcohol. In terms of diabetes management, it is interesting to note
here that substance misuse has been associated with impairments in self- regulation, as
individuals are unable to exert sufficient cognitive control make healthy choices (Schmeichel
& Baumeister, 2004) and turn to substances as a mechanism of escape from previous trauma

(Brady et al., 2004).

2.3.5 Type 1 Diabetes, Weight Preoccupation, and Food

Prior to T1D diagnosis, there is often significant weight loss as the body is unable to retrieve
the energy it needs from glucose and must therefore use fat instead. There is also significant
water loss and dehydration which causes greater weight loss, given that higher concentrations

of glucose in the blood stream leads to the movement of water from the body’s cells via osmotic



35

pressure; most of which is lost through the urine. This weight loss may be associated with
social praise (Tate et al., 2021). Upon diagnosis, individuals with T1D will often receive
isotonic fluids to combat the dehydration (Castellanos et al., 2020), and will therefore see a
rapid change in body shape over the first few hours following hospitalisation. This is
particularly seen among individuals who are in DKA at diagnosis, as fluid retention is common
once treatment has begun (Goebel-Fabbri, 2009). This can lead to patients feeling bloated and
uncomfortable, and as such may enhance difficulties with body image. Furthermore, once an
insulin regime is initiated, individuals with T1D will begin to rebuild their depleted fat stores,
meaning that there is often a period of weight gain following diagnosis. This weight gain will
often result in an increase in body weight compared to prior to diagnosis (Hall et al., 2021),
and particularly in individuals receiving intensive insulin therapy, this weight gain can even
result in obesity (Purnell et al., 2017). A combination of body praise following weight loss
prior to diagnosis, and significant weight gain as a result of diagnosis and treatment, can lead
individuals with T1D to develop an unhealthy relationship with their body, and to develop an

association between insulin and weight gain (Meltzer et al., 2001).

Weight preoccupation is then further enhanced during outpatient diabetes clinics, who
as part of the 8 care processes for diabetes (National Institute for Health and Care Excellence
[NICE], 2015) take measurements of weight and height to calculate a patient’s body mass index
(BMI). Many healthcare professionals lack an awareness of the sensitivity that this weight
preoccupation requires, and promoting an understanding of the factors which may lead to the
development of EDs in T1D among these professionals may help prevent their development
(Daneman et al., 1998). Missed medical appointments have been associated with an increased
risk of EDs in T1D, and among those who miss appointments BMI has been shown to be higher
(Pinhas-Hamiel & Levy-Shraga, 2013). This could suggest that the weight preoccupation

caused by diabetes clinics may cause T1Ds who are suffering with negative body associations
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to avoid vital clinic appointments, which may expose these individuals to a greater risk of harm

(Hanna, 2012).

As previously discussed, the attention that living with T1D places on food is extensive.
Following completion of the DAFNE course, individuals with T1D should gain the knowledge
of carbohydrate counting and appropriate insulin adjustments to allow them relative freedom
with regards to the foods they consume, through intensive insulin therapy. While research has
shown that quality of life measures significantly improved in patients following the training
(DAFNE Study Group, 2002; Singh & Bradley, 2006), even a year after participation it does
cause individuals with T1D to place significant focus on food (Mclintyre et al., 2010). The
detail required to plan and precisely portion food and monitor carbohydrate intake has been
suggested to make people with T1D inherently more prone to suffering with food-related issues
(Goebel-Fabbri, 2009; Hanlan et al., 2013). This necessary focus on food may also lead to
issues in SR, as cognitive resources are diverted to preoccupation with food (Beedie and Lane,
2012). Treatment of disordered eating behaviours among those with T1D is also significantly
more difficult. In standard ED treatments, when devising a treatment plan an emphasis would
be placed on reducing or eliminating thoughts and fixations around food. For individuals with
T1D, however, this is simply not possible if glycaemic control is also to be maintained. Type
1 diabetes appears to be a risk factor for the development of disturbed eating behaviour (T1DE;
Mannucci et al., 2005) and one specific to individuals with T1D is insulin omission which will

be discussed in the next section.

2.3.6 Insulin Omission

Insulin omission is a disordered eating behaviour unique to individuals with T1D, whereby

individuals intentionally omit or reduce insulin doses in order to reduce the metabolism of food
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consumed. As noted previously, without sufficient insulin concentrations to manage the intake
of carbohydrates, BG levels rise sharply and the body is forced to utilise fat stores for energy
which can lead to serious consequences. Inducing hyperglycaemia can quickly cause an
individual to fall into DKA which has a high mortality rate, and the long-term vascular
consequences of prolonged hyperglycaemia have been highlighted. Although not currently
recognised within the DSM-V as a distinct ED in its own right, insulin omission is classified
as a purging behaviour given that the body must ‘purge’ excess glucose from the blood stream
through the urine, known as glycosuria (Birk & Spencer, 1989). Understanding and treating
insulin omission is therefore critical to ensure the health and wellbeing of individuals with

T1D.

The most recognised function of the behaviour is insulin omission as a method of
weight loss (I0). Commonly coined by the media as ‘diabulimia’, IO forces the body into a
state of hyperglycaemia where it must utilise fat stores for energy. As mentioned, this can lead
to highly rapid weight loss, and as such 10 can be abused as a disordered method of weight
loss. While 10 is the focus of this thesis, it ought to be noted that intentional insulin omission
may also serve other functions, such as a method of self-injury, or due to fear of hypoglycaemia

(Nixon et al., 2015; Stotland, 2006).

2.3.7 Insulin Omission and Type 1 Diabetes with Disordered Eating

With the intense focus on food, weight and blood glucose levels, plus the many disruptions that
occur in a person’s metabolic system, T1D is a high-risk factor for in the development of T1D
with disordered eating (T1DE; Mannucci et al., 2005). T1DE is an umbrella term for people
with T1D with disordered eating or pathological weight control behaviours, including anorexia

nervosa (AN), bulimia nervosa (BN), and 10. Similar to the literature surrounding T1D and
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depression, there is some dispute among researchers regarding prevalence rates of T1DE and
whether disordered eating and EDs are more common among those with T1D than the general
population. Estimates of the prevalence rates of TADE among individuals with T1D range from
10-49% (Colton et al, 2004; Jones et al., 2000).0ne study of adolescent girls (aged 14-18 years)
found that a significantly greater proportion of those with T1D demonstrated disordered eating
behaviours (16.9%) compared to age-matched controls (2.2%), as measured by the Eating
Disorder Inventory (EDI; Engstrém et al., 1999). However, Keane and colleagues (2018) found
no difference in disordered eating behaviours among young adults with T1D compared to
controls when using the Eating Disorder Examination Questionnaire (EDE-Q; Fairburn &
Beglin, 1994), which is a questionnaire derived from and scored from an interview schedule of
the same name, the Eating Disorder Examination (EDE; Fairburn & Cooper, 1993). A meta-
analysis including 8 studies found that the prevalence of AN was no different between those
with T1D and controls, although rates of BN were significantly greater among T1D (Mannucci

et al., 2005).

As mentioned earlier, discrepancies in prevalence rates could be due to different
methodological approaches researchers have taken to identify the presence of T1DE.
Interviews like the EDE may underestimate prevalence as participants may consider their
disordered behaviours to be socially undesirable, meaning they are therefore unwilling to admit
them to an interviewer (Bergen & Labonté, 2020). Moreover, Powers et al. (2013) identified
that T1D may affect responses to traditional questionnaires, most notably the EDE-Q where
50% of answers to individual questions could be influenced by the food choices and dietary
restraint necessary in T1D. Additionally, generic questionnaires such as the EDI and Eating
Attitudes Test (EAT-26; Garner et al., 1982) may also lack sensitivity to assess disordered
behaviours in individuals with T1D, as these questionnaires fail to measure behaviours such as

carbohydrate avoidance or 10. This may mean that those struggling with T1DE or 10, if
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assessed using generic ED questionnaires may risk going undiagnosed for a longer period of

time and greater consequences may ensue.

More recent research has utilised a diabetes-specific measure of disordered eating,
called the Diabetes Eating Problem Survey-Revised (DEPS-R; Markowitz et al., 2010) to
assess T1DE, which includes within its factor structure, Maintaining High BG to Lose Weight
to assess for 10. One such study found that 27% of women, as well as 18% of men, with T1D
had positive scores on the DEPS-R indicating a need for further evaluation of TIDE (Doyle et
al., 2017). Ryman and colleagues (2019), however, found that although the DEPS-R was a
useful tool in identifying adolescents with T1D at risk of developing T1DE, its ability to
identify individuals meeting the diagnostic criteria for an ED was low. However, this could be

due to the lack of diagnostic guidelines within the DSM-V relating to T1DE and IO.

Among the first to explore the prevalence of T1DE and 10 in individuals with T1D
were Fairburn and colleagues (1991). In a study comparing young women with T1D and age-
matched controls, they found that disordered eating behaviours were common among both
cohorts, meaning T1D did not increase the prevalence of eating disorder pathology when
assessed using the EDE (Fairburn & Cooper, 1993). Adaptations were made to the original
questionnaire to distinguish between condition motivated behaviours and those attributable to
T1DE when assessing T1D participants in this study. Questions regarding insulin misuse and
omission were also added, however no validity testing of this amended questionnaire was
completed before the study meaning the results must be interpreted with caution. Regardless,
the results were among the first to demonstrate the proportion of women with T1D who utilised
10, with 37% of participants reporting underusing or omitting their insulin as a method of
influencing their weight. Another important finding of this seminal study was that 10 was not
restricted to those who scored highly on disturbed eating behaviours on the traditional

questionnaire, indicating that some participants reported engaging in 10 without presenting
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with any further disturbed eating behaviours. This study was therefore one of the first to suggest
that, while incidence rates of EDs may not necessarily be higher among those with T1D, the

methods of weight loss that those with T1DE engage in often involve 10.

Peveler and colleagues (1992) conducted a methodologically similar study among
adolescent girls with T1D, utilising the same amended EDE-Q to assess diabetes-specific
eating behaviours. As with the Fairburn et al. (1991) study, they found no evidence that EDs
were more common among girls with T1D compared to controls. BMI results did demonstrate,
however, that individuals with T1D were significantly heavier, and these girls dieted more
intensely to control their weight and shape. Their results also demonstrated that 15% of girls
with T1D admitted to engaging in 10O. This difference in 10 between adolescents and adults
with T1DE (15% and 37%, respectively) may suggest that it is a behaviour which individuals
become more susceptible to over time. However, research assessing 10 prevalence across the
lifespan varies, as a longitudinal study found that at baseline five out of 76 adolescents assessed
admitted to 10, butat follow-up (7-11 years later) these five no longer reported 10, but 10 was
reported in five different women (Bryden et al., 1999). This demonstrates the complexity of 10
as a behaviour and suggests its differences to other EDs like AN and BN, which tend to be

more common in adolescence and reduce during adulthood (Kotler et al., 2001).

Rates of 10 vary widely within the research, although some have identified the
behaviour in as many as 60% of study participants (Deiana et al., 2016). Similar to other EDs,
T1DE and 10 appear to be far more prevalent among women than men (Falcdo & Francisco,
2017). Understanding the motivations of people with T1D who engage in 10 is essential if
future interventions are to be developed. Falcdo and Francisco (2017) looked to do this in a
cohort of young adults with T1D. Using open-ended questions on a newly devised self-report

questionnaire, they sought to explore perceptions towards eating, body image, and weight, as
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well as examining participant rationale of engaging in 10 and their awareness of the

consequences. On this questionnaire, participants provided some stark admissions:

“When I start to do the right control, measure, use the
correct dosage, I get too fat (...) I start to eat more

and not take insulin, I have long periods without
[insulin] to get into ketosis [ketoacidosis]. (24-year-old

woman, office manager)”

“The most I can go is a week with nothing [insulin]...
Now I’ve been months without using the fast [insulin]...
I lost 10 kg. (24-year-old woman, office

manager)”

“Because it was a simple way to lose weight while
eating what you wanted or without much exercise.

(19-year-old woman, student)”

From this, a number of conclusions can be drawn which can help understand the nature of 10.
The first quote highlights that individuals with T1D can associate the administration of insulin
with weight gain, and therefore see the omission or reduction of insulin as a simple reversal
technique to encourage subsequent weight loss. The second quote calls attention to the severity
with which 10 can present, and demonstrates the extent to which some individuals with TIDE
will go to achieve weight loss. However, going a week without any insulin administration is
incredibly concerning, particularly as DKA can occur in as little as 24-hours (NHS, 2023), and
is fatal in 5-10% of cases (Krentz & Nattrass, 2004). The final quote illustrates the participant’s

rationale for engaging in 10, and suggests that this individual lacks the necessary motivation
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or behavioural monitoring to attain weight loss through healthy methods. This could therefore
suggest a self-regulation (SR) deficit in individuals with 10, as they lack the capacity necessary

to enact SR behaviours.

The following section will explore the current research examining the relationship

between T1D and SR, and the potential links between SR deficits and engagement in 10.

2.3.8 Type 1 Diabetes and Self-Regulation

Lansing and Berg (2014) suggested that SR is the core foundation of managing the individual
and interpersonal processes involved in chronic illness self-management, and adolescents who
demonstrate deficits in SR struggle to effectively engage with managing their condition. Based
on the theory of resource depletion (Baumeister et al., 1994; 1996; 2018) explored earlier, the
daily demands of living with T1D which require significant SR effort have the potential to
leave individuals in a chronically depleted state, increasing the risk of subsequent failures in
SR which in turn will negatively affect TLD management. T1D is also associated with feelings
of social isolation (Prell et al., 2023), which could reduce motivation in management based on
the need-to-belong theory explored earlier (Baumeister, 2012), and be a further explanation to

subsequent SR failures (Baumeister et al., 2007).

A body of literature has assessed the relationship between SR and T1D. McCraty et al.
(2000) demonstrated that patients with diabetes experienced a significant reduction in negative
emotions, and reduced sensitivity to life stressors, after following an emotional SR program
designed to improve quality of life. Butner and colleagues (2018) found that failures in daily
condition management of T1D among adolescents were associated with lower levels of SR,
and suggested that adherence to the principles of T1D management may be a key driver to

increasing aspects of SR like self-efficacy as is consistent with Social Cognitive Theory
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(Bandura, 1997). Grylli and colleagues (2010) were among the first to evidence that adolescent
girls with T1DE also display deficits in SR by utilising the EDE and The Narcissism Inventory-
90 (NI-90; Deneke & Hilgenstock, 1989). However, the NI-90 assesses dimensions of SR
concerned with self-identity, as opposed to measures of executive function skills like planning
and organising which are captured more adequately by questionnaires like the Short Self-
Regulation Questionnaire (Carey et al., 2004). Using the Behaviour Rating Inventory of
Executive Function (BRIEF) 19% of adolescents with moderate to high T1DE (assessed
through the DEPS-R), also reported executive function impairments, indicative of SR deficits
(Cecilia-Costa et al., 2021). This supports the findings of Broadley et al. (2018) who found the
same trend of executive function impairments using hierarchical regression. It has been
suggested that facets of SR act as risk and protective factors in the management of T1D in
adolescents, and that SR targeted interventions and its use in daily life may be useful (Wiebe
et al., 2018). However, to the best of the author’s knowledge there is currently no research
which has explored the role of SR in relation to 10. Neurocognitive research has indicated that
individuals with T1D may have lower baseline cognitive function. For example, a meta-
analysis found that performance was significantly lower among T1Ds on a range of EF tasks
including inhibition, working memory, and set-shifting (i.e. the ability to move between
different tasks; Broadley et al., 2017). This was also shown by Ryan et al. (2016), who also
suggested that chronically elevated BG can increase the risk of cognitive dysfunction. This
may suggest a vicious downward spiral of 10 whereby an initial SR deficit leads to the

engagement of 10, which in turn results in a greater SR deficit.

Furthermore, in terms of cognitive effort, 10 is a far less taxing behaviour for
individuals with T1D to engage in than maintaining a new dietary pattern or frequently
exercising. This could suggest that those who engage in 10 lack SR capacity which prohibits

them from developing the motivations and behaviours necessary to lose weight in a healthy
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manner. Consequently, those who wish to lose weight turn to 10 as the only option they have
the cognitive capacity for. This theory would also provide a basis for the difference in reported
prevalence of 10 between the adolescents in Peveler and colleagues’ (1992) study, and the
adults in the study by Fairburn and colleagues (1991), whereby adults with T1D are more
susceptible to 10 because they have often lived with the condition for a longer period of time.
Over time there is greater chronic depletion to SR stores, thus reducing the capacity of those

with T1D to enact healthy methods of weight loss.

The findings on chronic ego depletion by Wang and colleagues (2015) support this,
whereby the process of continually enacting SR effort causes a chronic reduction in subsequent
SR behaviour. Consequently, depleted SR among those with T1D may lead to less adherence
to goals, and therefore greater difficulties in daily management of the condition. Moreover,
given the link between SR deficits and certain EDs, and the prevalence of T1DE and 10 in
T1D, it is hypothesised that those who engage in T1DE and 10 will also present with lower

scores on measures of SR.

Modern technological advancements in T1D must also be considered in terms of SR
demand. To maintain optimum control of their condition, people with T1D must enact high
levels of self-monitoring and SR multiple times a day, every day, as previously described. BG
levels have to be observed, and adjusted if necessary through additional insulin and/or a glucose
supplement throughout the day. In previous years this necessitated finger pricking to draw
blood, which could be assessed by an electronic monitor to give a measure of BG concentration.
Thanks to advancements in technology and changes to the NICE guidelines, most people with
T1D in the UK ought to now have access to flash glucose monitoring, or continuous glucose
monitoring devices (CGM). Such devices rely on the measurement of glucose concentrations
in the interstitial fluids, which offers numerous advantages considering that subcutaneous

tissue is easily accessible for sensor implantation. The minimal invasiveness of CGM devices
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compared to traditional intravenous or capillary glucose monitoring means that glucose can be
monitored in real-time for longer periods and allows for a more comprehensive glycaemic
assessment. This technology does however mean that patients with T1D are more exposed to
their BG and therefore forced to manage it more frequently throughout the day. The ease of
measuring BG through this modern technology offers greater opportunity for better control
(Ramchandani et al., 2012), but has been reported to cause increased general anxiety and
depressive symptoms among young people (Markowitz et al., 2012). It could be argued that
this modern technology may result in greater SR demand as more frequent assessment of BG
also means potentially more frequent need for additional measures to be taken to optimize BG
level, which in turn could arguably cause a greater depletion of SR stores. Whether there are
differences in SR between people utilising different methods of BG management is beyond the
scope of the current thesis, but the potential impact that flash monitoring and CGM technology

may have needs to be considered.

2.4 Thesis Aims

The purpose of the current thesis was to extend the current literature and gain a better
understanding of the relationship between SR and T1D in adult women (to control for issues
surrounding extraneous hormonal fluctuations in adolescence and menopause as previously
mentioned). Further, we wished to explore whether failures in SR were linked to difficulties in
managing T1D, and whether SR deficits were associated with increased incidences of T1DE
and 10. Moreover, a greater understanding as which the aspects of managing T1D lead to
disruptions in SR was also sought, as given the extensive daily requirements of T1D it was

hoped to isolate particular facets which have the greatest demands on SR.
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3.1 Abstract

Objective: Self-regulation (SR) is a capacity which allows us to manage behaviours and
emotions to attain long-term goals. Deficits in SR capacity have been demonstrated among
people with eating disorders, but there is currently little research assessing this capacity in the
general population. This study aimed to examine the roles of SR on eating attitudes and body

satisfaction in a non-clinical sample.

Method: 223 UK females completed the Short Self-Regulation Questionnaire (SSRQ), Eating

Attitudes Test (EAT-26), and Body Shape Questionnaire (BSQ) in an online study.

Results: SSRQ was a significant predictor of scores on the EAT-26 Total, the EAT-26 Bulimia
and Food Preoccupation subscale, and the BSQ. This indicated that as SR capacity decreased,

incidences of disordered eating and body dissatisfaction increased.

Conclusions: Reduced SR capacity could be an early indicator of susceptibility to negative
body image, disordered eating behaviours, and eating disorders in women. Preventative or early

intervention treatments should consider including strategies aimed at boosting SR.

Keywords: Self-regulation, disordered eating, bulimia nervosa, eating disorder,

body image
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3.2 Introduction

Eating is one of life’s most fundamental behaviours. Ensuring the body has adequate nutrition
to perform all of its complex biological processes is innate. This could explain why there is
limited research into the potential biological or cognitive mechanisms associated with eating
disorders, which drive behaviours like severe food restriction (Frank et al., 2019). There is
currently no evidence to suggest that other species intentionally restrict or purge their food
intake, both of which are diagnostic criteria across different eating disorders (EDs). The
presence of eating disturbances for weight loss, and dissatisfaction with body shape, therefore,
appear to be specific to humans. This would suggest the involvement of higher cognitive
processes unique to the human brain, such as those within the prefrontal cortex (PFC). If the
development of disordered eating behaviours is linked to a deficit in one of these higher
cognitive processes, then the ability to identify this deficit early within the general population
could help identify those at risk of developing EDs.

One cognitive process which has demonstrated links to human eating behaviour is self-
regulation (SR). SR is defined as the ability to manage one’s emotions and behaviours to attain
long-term goals (Nigg, 2017). It is thought to develop during childhood, when a number of
executive functioning skills including attention, memory, and language merge together through
white matter connectivity in the PFC (Fiske & Holmboe, 2019). The capacity to self-regulate
continues to develop and increase through adolescence and into adulthood, and comes into
effect when subconscious regulatory processes fail to accomplish tasks and goals (Herman &
Polivy, 2011). Having capacity to self-regulate therefore means being able to actively monitor

one’s emotions and alter one’s behaviours to remain in line with desired outcomes.

Research has demonstrated that SR can affect our eating behaviours. In a review of the
literature, Johnson and colleagues (2012) highlighted that dietary restraint is necessary to

maintain calorie restriction, and that SR is a key factor in successful weight maintenance.
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Moreover, deficits in SR have been associated with negative nutrition attitudes (Balani et al.,
2019). This implicates the important role that SR has on dieting behaviour and attitudes towards
eating, as this capacity must exceed the temptations around a individual. As Baumeister and
Heatherton (1996) describe, SR failures occur when a person experiences an occasion where
the costs outweigh the benefits. An initial SR failure which leads to a person eating a single
biscuit, however, can result in a bingeing episode due to lapse-activated misregulation (Herman
& Mack, 1975). Without sufficient SR, maintaining a change in dietary regime is consequently
almost impossible. Moreover, research has suggested that body image plays a significant role
in driving eating SR (Carraca et al., 2011) Therefore, if dietary changes are driven by negative
body image and low self-esteem, this can lead to the development of disordered eating

behaviours and subsequent EDs (Smink et al., 2018; Vartanian & Dey, 2013).

An ED is a serious mental health condition in which a patient uses control of food as a
method of emotional control (NHS, 2021). While present across genders, women are
disproportionally more likely to develop an ED than men (Sepulveda et al., 2008). Distinct
behavioural criteria are required to enable the diagnosis of different eating disorders. For
instance, anorexia nervosa (AN) symptoms are categorised by the DSM-V (American
Psychiatric Association, 2013) as energy intake restriction leading to significantly low weight,
with high disturbances in body shape and fear of gaining weight. Bulimia nervosa (BN),
meanwhile, is characterised by recurring episodes of binges (the intake of large quantities of
food within a limited amount of time) followed by subsequent compensatory behaviours such
as vomiting or misuse of laxatives (American Psychiatric Association, 2013). In patients with
BN, body shape and weight concerns excessively impact self-perception and self-evaluation.

Goodsitt (1983) was among the first to identify the role that SR plays in EDs, describing
them as “a disorder of deficient [SR]”. Subsequent research identified specific SR impairments

in patients with anorexia nervosa, compared to controls, with lower SR ability associated with
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greater incidences of negative eating attitudes and body dissatisfaction. (Karwautz et al., 2001;
Beadle et al., 2013).

Evidence of the role of SR in BN is somewhat limited, although given that in dieting
bingeing episodes have been associated with SR failures (Herman & Mack, 1975), it is not
surprising that individuals with BN have been shown to demonstrate significant disturbances
in emotion regulation, a major component of SR (Schupak-Neuberg & Nemeroff, 1992). More
specifically, bingeing episodes were associated with an effort to escape self-awareness, while
the subsequent purging episode served to try and mitigate negative affect. These findings have
been further evidenced by Lavender and colleagues (2015), who in a review of the literature
demonstrated broad regulatory deficits within the BN population. A body of evidence
supporting a relationship between SR deficits and BN is now also coming from neurological
research. Marsh and colleagues (2009) demonstrated that women with BN had activation
failures in the appropriate neural circuits of the PFC, indicating that the neural processes of SR
were impaired. Furthermore, fMRI research found evidence of abnormal maturation of fronto-
striatal circuits in patients with BN, suggesting developmental deficits in SR capacity which
might increase susceptibility to developing an ED (Berner & Marsh, 2014).

While these deficits have been found among clinical ED populations, little attention has
been given to the relationship between SR, eating attitudes, and body satisfaction in the general
population. Cook-Cottone (2016) acknowledged that since SR deficits have been identified as
significant risk factors in ED development, prevention must focus on enhancing SR capacity
and improving self-body relationships. Deficits in SR could also be used as a marker for greater
susceptibility to ED development. The purpose of the present study was therefore to gain a
quantitative insight into the relationships between SR, eating attitudes, and body satisfaction
in a non-clinical population. We predicted that reduced SR may be associated with greater

disturbances in eating attitudes, and lower body satisfaction, respectively.
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3.3. Methods
3.3.1 Participants

224 participants completed the study, based on a power calculation of o = .05, = .2,
and r = .2 which suggested a minimum sample size of 194 participants. Inclusion criteria
required participants to be female, aged 18-50 and UK residents. Data from one participant was
excluded because they incorrectly entered their age, giving a final sample of 223 females aged
between 18 and 50 (M = 29.30, SD = 9.39). Participants were recruited through the online
participant recruitment website Prolific.co, and the SONA Research Management System. This

study received ethics approval on 25/08/2020.

3.3.2 Materials

Short Self-Regulation Questionnaire (SSRQ; Carey et al., 2004)

This 31-item questionnaire is adapted from the original 62-item Self-Regulation Questionnaire
(SRQ; Brown et al., 1999) designed as measure of self-reported self-regulation. The SSRQ
utilizes a single-factor structure and scores on a 5-point Likert scale ranging from 1 (strongly
disagree) to 5 (strongly agree), meaning participants can score between 31 and 155. An
example of the questions included in the SSRQ includes “I usually keep track of my progress
towards my goals”. Its internal consistency is high (a = .92; Neal & Carey, 2005), and it is

highly correlated with the original SRQ (r = .96; Carey et al., 2004).

Eating Attitudes Test — 26 (EAT-26; Garner et al., 1982)
This 26-item questionnaire is a widely used standardized measure of assessing eating disorder
characteristics. It uses a 6-point Likert scale ranging from always to never. The questionnaire

items form three subscales: Dieting, Bulimia and Food Preoccupation, and Oral Control.
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Dieting contains 13 questions (e.g., Am terrified about being overweight). Bulimia and Food
Preoccupation contains 6 questions (e.g., Find myself preoccupied with food). Oral Control
contains 7 questions (e.g., Avoid eating when I'm hungry). Scoring is coded between 0 and 3,
S0 participants can score a maximum of 78, although a score of 20 or greater highlights cause
for concern with regard to eating behaviour (Garner et al., 1982). The internal consistency of
the EAT-26 is high (o = .90; Garner et al., 1982), and test-retest reliability ranges between .84

and .89 (Banasiak et al., 2001).

Body Shape Questionnaire (BSQ; Cooper et al., 1987)

This 34-item questionnaire is designed to measure body shape concerns. Its 6-point Likert scale
ranges from 1 (never) to 6 (always). An example question includes “Have you been so worried
about your shape that you have been feeling you ought to diet? ”. A score under 80 indicates
no concern with body shape, between 81 and 110 indicates mild concern, between 111-140
indicates moderate concern, and above 140 indicates a marked concern with body shape
(Taylor, 1987). The questionnaire has strong internal consistency across different countries (o
=.9310.98; da Silva et al., 2014; Warren et al., 2008) and displays adequate temporal stability

reliability after 1 month (r = .81 to .95; Rousseau et al., 2005; Akdemir et al., 2012).

3.3.3 Procedure

Participants completed the study through Qualtrics via an internet enabled electronic device.
After providing informed consent, and following some demographic questions, participants
completed the three questionnaires in the following order: SSRQ, EAT-26, then BSQ. Forced
responses for each question were in place to ensure none were accidentally missed, however
an additional response of “prefer not to say” was included for every question should a

participant wish to decline an answer. Any response to this end was coded as missing data.
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Each questionnaire was presented on a separate page. Participants were asked if they
were happy to continue to the next questionnaire at the end of each page. No participants
indicated that they wished to leave the study early. Participants who completed the study
through Prolific were compensated £2.88 for their time, in accordance with their fair rates of
pay. Participants who completed the study through SONA received credit compensation.
Participants were debriefed at the end of the study, and were guided to various helpful links
(MIND, Beat, CALM) should they have experienced any emotional discomfort during the

study.

3.3.4 Design

Pearson’s correlation analyses were first conducted to gain an initial insight into the
relationship between self-regulatory capacity (SSRQ), eating behaviours (EAT-26), and body
satisfaction (BSQ). A series of linear regressions were then conducted to examine the impact
of SSRQ on EAT-26 and BSQ scores in a female population. All data was analysed using SSPS
version 27. Prior to analysis, data was initially assessed for normality through Q-Q plots,

boxplots, and collinearity statistics.

3.4 Results

Scores on the EAT-26 and BSQ questionnaires were categorised to examine eating attitudes
and levels of body satisfaction among participants. Of the 223 participants, a total of 32 (14.3%)
had scores (> 20) on the EAT-26 questionnaire indicating significant concern about eating.
Furthermore, a total of 84 (37.7%) participants indicated moderate or marked concern for their
body shape, respectively. A full breakdown of categorisation on the EAT-26 and BSQ

questionnaires can be found in Table 1.
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Pearson’s correlation analysis revealed significant negative relationships between
SSRQ scores and the EAT-26 Bulimia and Food Preoccupation subscale (p < .01), as well as
between the SSRQ and EAT-26 Total (p <.05). SSRQ was also significantly negatively related

to the BSQ (p < .01). See Table 2 for full correlation analysis.

Linear regression analysis revealed that SSRQ was a significant predictor in the EAT-
26 Total regression model, F(1, 221) = 3.97, p = .048, accounting for 1.8% of variance. This
meant that as SR scores reduced, scores on the disordered eating measure increased. Among
the EAT-26 subscales, significance was only found for SSRQ on the Bulimia and Food
Preoccupation, F(1, 221) = 12.69, p < .001, explaining 5.4% of variance. SSRQ was not a
significant predictor on the Dieting or Oral Control subscales (p > .05). Significance was also
found for SSRQ on the BSQ model, F(1, 221) =9.85, p =.002, accounting for 4.3% of variance.

A full breakdown of regression statistics can be found in Table 3.

3.5 Discussion

This study was interested in evaluating the extent to which SR plays a role in the development
of disordered eating behaviours and body dissatisfaction among women in a non-clinical
population. We hypothesised that lower SR capacity would be associated with greater reports
of disordered eating behaviours, and greater body dissatisfaction, respectively. Our results
provide some tentative evidence in support of these hypotheses. Lower SSRQ scores
significantly predicted higher scores on the EAT-26, indicating that those with reduced SR
capacity were more likely to engage in disordered eating behaviours. This supports previous
findings (Goodsitt, 1983), that disordered eating behaviours are linked to deficient levels of
SR. It also provides evidence to the argument that EDs may develop as a as a result of failed

dieting attempts due to lack of SR. Insufficient SR and subsequent inability to control eating
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impulses leads to weight gain (Johnson et al., 2012). When also associated with a negative
body image, as often seen in this study with 37.7% of participants indicating concern for their

body shape, this can cause unhealthy behaviours to develop as a coping mechanism.

Lower SSRQ scores also were associated with higher scores on the EAT-26 Bulimia
and Food Preoccupation subscale, indicating that reduced SR appears to be associated with
higher incidences of bingeing and purging behaviours, as well as a reduced sense of control
over the food that is consumed. This supports previous findings indicating the role of SR in the
development of BN (Schupak-Neuberg & Nemeroff, 1992; Lavender et al., 2015). In light of
earlier observations that individuals with BN demonstrate activation failures in areas of the
PFC which determine SR capacity (Marsh et al., 2009) this could indicate that prior to or in
the absence of a clinical diagnosis, diminished SR capacity might increase susceptibility of
developing BN (Berner & Marsh, 2014). If that was the case then identification of SR
impairments might allow early intervention designed to improve SR capacity and help prevent

development of BN.

Lower SSRQ scores were also found to be a predictor of increased levels of body
dissatisfaction. This is of note because, while not all women who report concern for their shape
develop disordered eating behaviours (Tylka, 2004), it is well documented that high levels of
body dissatisfaction strongly predict future ED symptomology (Polivy & Herman, 2002).
Given that this study demonstrates a negative association between SR capacity and levels of
body dissatisfaction, this could suggest that SR may serve as an earlier indicator of

susceptibility to disordered eating habits through disturbances in body image.

Moreover, our results found no association between SR and the EAT-26 subscales,
Dieting and Oral Control, respectively. This is interesting given previous evidence suggesting

an association between SR dysregulation and AN (Karwautz et al., 2001). Although the EAT-
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26 does not identify eating attitudes for any type of ED specifically, it does utilise validated
subscales which can serve as a guide in understanding particular disordered eating behaviours
and their association with various EDs. Our results tentatively suggest that at least in the
general population, reduced SR might be a stronger predictor of BN susceptibility compared

to AN.

While these significant associations were found between SR and a number of variables,
the proportion of variance which SR explains is still very low and the results must therefore be
interpreted with caution. The development of disordered eating behaviours and negative body
image is multifactorial, with factors such as family focus on appearance and participant
proneness to anxiety having been show to account for 42% of variance in weight preoccupation,
which is a common symptom of EDs (Davis et al., 2004). Moreover, media influence has been
shown to play a large part in influencing eating habits and body image among adolescents, in
particular (Derenne & Beresin, 2006). And while body positivity movements are becoming
more prominent (Oinonen, 2021), the wide age range in the current study means it is likely that
many participants were subjected to unrealistic and unhealthy media portrayals of women

during their formative years (Wardrop, 2009).

3.5.1 Constraints on Generality

One potential limitation of the present study was the lack of attention questions included in the
design of the online survey, meaning there was no quantitative method of ascertaining
participant engagement level while completing the study. A lack of randomisation of the
questionnaires also meant that the results may have been susceptible to order effects.
Furthermore, some evidence suggests that online studies are not sufficiently demographically

diverse (Krantz & Dalal, 2000), meaning that the external validity of the present results is
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uncertain, particularly as participants were not asked to disclose their level of education nor

ethnicity. Future research should address these potential confounding factors.

In conclusion, the results of this study demonstrated the impact that reduced SR
capacity may play in the development of negative eating attitudes and body dissatisfaction
among women within the general population, and suggest that SR may play an important role
in the development of EDs. Future research is clearly needed, but SR difficulties or
impairments could aid in the identification of women with increased vulnerability to develop
an ED. However, given the small amount of variance SR explained among the variables, there
are clearly other factors, such as family engagement, anxiety, and media influence, at play

which can also help us understand why women come to develop disordered eating behaviours.
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3.7

Table 1

Participant Categorisations on the Eating Attitudes Test (EAT-26) and Body Shape Questionnaire (BSQ)

N (%)

EAT-26

No concern about eating N =191 (85.7)

Significant concern about eating N =32 (14.3)
BSQ

No concern for shape N =77 (34.5)

Mild concern for shape N =62 (27.8)

Moderate concern for shape N =46 (20.6)

Marked concern for shape N =38 (17.1)
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Table 2

Correlations Between Scores Across Questionnaires and their Subscales

64

1 2 3 4 5) 6
1. SSRQ 1
2. EAT-26 Dieting -.08 1
3. EAT-26 Bulimia and -.23**  .66** 1
Food Preoccupation
4. EAT-26 Oral Control  -.02 28%* 14* 1
5. EAT-26 Total -.13* 95** 9% A6** 1
6. BSQ - 21%* JA1F* B1** .06 .68** 1

* p<.05, **p<.01
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Table 3

Regression Statistics

65

B t SE R R? AR?
EAT-26 -.08 -1.99* .04 13 .02 01
Dieting -.03 -1.19 .03 .08 .006 .002
Bulimia & Food -.05 -3.56*** 01 .23 .05 .05
Preoccupation
Oral Control -.003 -.36 01 .02 .001 -.004
BSQ -.48 -3.14** A5 21 .04 .04

* p<.05, **p<.01, ***p<.001
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The role of self-regulation in type 1 diabetes disordered eating (T1DE) and insulin omission:
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4.1 Abstract
Objectives - Type 1 diabetes (T1D) requires high levels of daily self-regulation (SR) to
maintain blood glucose control. T1D disordered eating (T1DE) is common, particularly in
women. A significant proportion of T1Ds report omitting insulin as a weight loss method (10),
which can cause long-term morbidity and mortality. This study aimed to determine the role of

SR in T1DE, and specifically whether SR would predict 10.

Design - The Short Self-Regulation Questionnaire (SSRQ), Eating Attitudes Test (EAT-26),

Body Shape Questionnaire (BSQ), and Diabetes Eating Problem Survey — Revised (DEPS-R).

Participants - 143 UK women, aged 18-50, formally diagnosed with T1D.

Main Outcome Measures — Determining the role of SR as a predictor of T1IDE and 1O in

women with T1D.

Results — Reduced SR significantly predicted increased scores the EAT-26, BSQ, and DEPS-
R. SSRQ scores accounted for 11% of variance on the EAT-26 Bulimia and Food
Preoccupation subscale, and 11.1% of variance on the BSQ. SSRQ scores also accounted for
21.5% of variance of the DEPS-R total score, and 8.5% of variance on the Maintaining High
Blood Glucose to Lose Weight DEPS-R subscale, indicating engagement in 10. 21.7% of
participants exceeded the threshold on the EAT-26 indicating significant eating concern,

compared to the 62.2% over the threshold indicating T1DE on the DEPS-R.

Conclusions — SR plays a significant role in the development and maintenance of T1DE. These
results are also the first to discover the role that SR plays in the engagement of 10, and suggests
that interventions designed to improve SR could reduce future morbidity and mortality for these
patients. The EAT-26 is not specific enough to assess disordered eating behaviour among
women with T1D, and using such could result in patients with T1DE being missed. Healthcare

practitioners should utilise the condition specific DEPS-R to assess for TLDE and IO.
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4.2 Introduction

Type 1 diabetes (T1D) is a condition in which the insulin-producing beta cells of the pancreas
are destroyed by the immune system, meaning the body is unable to regulate its own blood
glucose levels. People living with T1D must therefore self-administer insulin manually, either
through injections or via an insulin pump. Without sufficient insulin, removal of glucose from
the blood stream is reduced, leading to hyperglycaemia (high blood glucose). Prolonged
hyperglycaemia can cause rapid weight loss, meaning that people with T1D can choose to
purposely omit insulin as a method of weight loss (10).

Daily management of T1D is extensive. Individuals must carefully monitor their blood
glucose levels frequently throughout the day, calculate their food (particularly carbohydrate)
intake, be mindful of their activity levels, identify how hormonal changes may be impacting
their insulin sensitivity, and even consider fluctuating weather conditions, to name but a few.
Such is the responsibility of managing the condition, that Anderson (1995) stated that 95% or
more of the daily care of people with diabetes is carried out themselves. This constant
monitoring of their internal and external environment requires high levels of self-regulatory
control. This can take a toll, as research indicates that up to two thirds of people with T1D
report feeling overwhelmed by their diabetes care (Malerbi et al., 2012). It may also explain
why a number of mental health conditions are found to be more prevalent among people with
T1D, including depression (Anderson et al., 2001), anxiety (Northam et al., 2005), and eating
disorders (EDs; Goebel-Fabbri, 2009).

Increased body dissatisfaction has been identified among individuals with T1D. This
could be due to the, often, sudden weight increase (following weight loss as a result of
hyperglycaemia) associated with commencement of an insulin regime upon diagnosis (Larger,
2005; Starkey & Wade, 2010), or may be as a consequence of weight monitoring during

medical check-ups (Hall et al., 2021). Individuals with T1D are argued to have a higher
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prevalence of disordered eating and EDs than non-diabetic individuals of similar age and sex,
and the presence of T1D and associated disordered eating is now commonly referred to as
T1DE. In a study of adolescent girls, Engstrom and colleagues (1999) found that those with
T1D were significantly more likely to demonstrate disordered eating behaviours compared to
their non-diabetic peers, and evidence has suggested that women with T1D are three times
more likely to develop an ED (Young et al., 2013). Furthermore, a meta-analysis found an
increased prevalence of bulimia nervosa, specifically, in adolescent girls and women with T1D
(Mannucci et al., 2005). The aetiology behind this increase has been demonstrated to be due to
a variety of factors, including greater susceptibility to depression (Anderson et al., 2001),
stigma surrounding the development of T1D (Jeong et al., 2018), increased susceptibility to
weight gain (Corbin et al., 2018), and the daily focus put on food and eating (Pinhas-Hamiel et
al., 2015). Moreover, T1DE has been associated with a marked increase in average blood
glucose levels (HbAlc; Affenito & Adams, 2001; Figueroa et al., 2010). This could suggest
that T1DE causes struggles in blood glucose management as a consequence of disordered
eating practices.

Alternatively, this increase is HbAlc could be due to 10. Coined by the media as
‘diabulimia’, IO can have serious and potentially lethal consequences. Regardless of the risk,
however, it is a behaviour found to be highly prevalent, with studies suggesting that up to 60%
of people with T1D report 10 (Deiana et al., 2016). Identifying risk factors associated with the
development of 10 is therefore of paramount importance. While increased weight concern and
body dissatisfaction have previously been acknowledged as risk factors in the development of
10 (Ackard et al., 2008; Hall et al., 2021), there is currently limited research attempting to
understand potential mediating factors.

Self-regulation (SR) refers broadly to a cognitive process encompassing a number of

cognitive functioning skills, which denotes to any attempt by the self to change or control one’s
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inner state or responses (Vohs & Baumeister, 2004). This means that SR enables monitoring
and adjusting thoughts, behaviours, impulses, emotions, and attentional processes to reach
long-term goals (Nigg, 2017). As such, SR is considered a significant predictor of success in
later life (Montroy et al., 2016). More specifically, deficits in SR have been associated with an
array of behavioural and emotional disturbances, including depression (Strauman, 2002),
anxiety (Kocovski & Endler, 2000), addiction (Zucker et al., 2011), and EDs (Cook-Cottone,
2015; Hall et al., 2021).

It has been suggested that SR capacity is limited. Known as the strength model of self-
control (Baumeister et al., 2007), this theory posits that the enactment of SR in one situation
drains capacity to self-regulate in a future situation, leading to subsequent SR failure.
Moreover, it has been suggested that those with chronic depletion due to high SR demand are
more likely to exhibit failures in regulating their behaviours (Wang et al., 2015), leading to less
successful goal adherence. This might explain why SR deficits have been identified in chronic
conditions such as T1D (Grylli et al., 2010), as the constant demands of managing the condition
leaves individuals in a chronically depleted state, and thus more prone to unhealthy behaviours
such as T1DE and 10. On the contrary, the need-to-belong theory (Baumeister and Leary, 1995)
poses that when an individual experiences feelings of social isolation, despite them still having
the cognitive capacity to enact SR they lack the necessary motivation to alter their behaviours
which leads to subsequent SR failures. This is significant given that people with T1D can often
feel stigmatised and excluded from society (Liu et al., 2017; Prell et al., 2023).

An emerging body of research is beginning to explore the role of SR in T1D. Wiebe
and colleagues (2018) identified that high levels of SR served as a protective factor in diabetes
management during emerging adulthood. Evidence has also demonstrated deficits in SR among

adolescent girls with T1D and an ED on traditional measures like the Eating Disorder
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Examination (EDE; Fairburn & Cooper, 1993; Grylli et al., 2010). However, there is currently
little research examining the role of SR specifically in relation to T1DE, particularly in 10.

The current study therefore intended to explore the role of SR in eating attitudes, body
satisfaction, and T1DE in women with T1D, with specific focus on a potential link between
SR and T1DE, and IO, respectively. Disordered eating behaviours in women with T1D was
assessed using traditional and diabetes-specific eating disorder (T1DE) measures to allow
comparison between these assessment methods.

We predicted that lower SR to be associated with greater eating disturbances, lower
body satisfaction, and greater incidences of T1IDE. We also hypothesised that SR would

significantly predict increased incidences of 10.

4.3 Methods

4.3.1 Participants

Following guidance of similar methodological design, and a power calculation of a = .05, f =
.2, and r = .3 which suggested a minimum sample size of 85 participants, a total of 143 women
were recruited for the present study. Inclusion criteria required participants to be from the UK,
aged 18-50 (M = 29.85, SD = 8.18), and have been formally diagnosed with T1D by a medical
professional. Participants were recruited through online adverts across social media platforms,
university disabilities services, charity posts, the Lancaster University Research Participation
System, SONA, and the recruitment platform, Prolific. The study was approved by Lancaster
University Faculty of Science and Technology Research Ethics Committee on 11/05/2021.
4.3.2 Materials

Short Self-Regulation Questionnaire (SSRQ; Carey et al., 2004)

A revised version of the original 62-item questionnaire developed by Brown and colleagues
(1999), the SSRQ is a 34-item questionnaire designed to measure an individual’s ability to self-

regulate their behaviours (e.g. “I don’t seem to learn from my mistakes”). The single-factor
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measure uses a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree).
The questionnaire has demonstrated high internal consistency (a = .92; Neal & Carey, 2005),

and is correlated highly with the original 62-item questionnaire (r = .96; Carey et al., 2004).

Eating Attitudes Test — 26 (EAT-26; Garner et al., 1982)

This 26-item questionnaire is a standardized self-report measure used to assess eating attitudes
and eating disordered characteristics. A 6-point Likert scale ranging from 1 (always) to 6
(never) codes responses from 0 to 3, allowing for a maximum score of 78. However, a score of
equal to or greater than 20 may indicate cause for concern with regard to a participant’s eating
behaviour. The questionnaire measures three factors: Dieting (e.g. “Am terrified of being
overweight”), Bulimia and Food Preoccupation (e.g. “Find myself preoccupied with food”),
and Oral Control (e.g. “Avoid eating when | am hungry”). It has a strong internal consistency
(o =.90; Garner et al., 1982) and has demonstrated test-retest reliability of up to .89 (Banasiak

etal., 2001).

Body Shape Questionnaire (BSQ; Cooper et al., 1987)

The BSQ is a 34-item questionnaire measuring levels of body shape concern (e.g. “Have you
felt ashamed of your body?”) using a 6-point Likert scale ranging from 1 (never) to 6 (always),
allowing for a maximum score of 204. The single-factor measure categorises scores less than
80 as indicating no concern for shape, 80-110 indicating a mild concern with shape, 111-140
indicating a moderate concern with shape, and over 140 a marked concern with shape (Taylor,
1987). The internal consistency of the questionnaire across different countries has shown to be
high (a = .93 to .98; da Silva et al., 2014; Warren et al., 2008), and its temporal stability over

1 month is good (r = .81 to .95; Rousseau et al., 2005; Akdemir et al., 2012).
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Diabetes Eating Problem Survey — Revised (DEPS-R; Markowitz et al., 2010)

A self-report measure for people with T1D, the DEPS-R is a 16-item diabetes specific
questionnaire used to identify those at high risk of TIDE behaviours, including insulin 10. It
uses a 6-point Likert scale ranging from 0 (never) to 5 (always), with a score of 20 or above
suggesting T1DE (Markowitz et al., 2010). Confirmatory factor analysis has indicated a 3-
factor structure of the questionnaire (Wisting et al., 2019). These factors are Maladaptive
Eating Habits (e.g. ““l skip meals and/or snacks’), Preoccupation with Thinness or Weight (e.g.
“Losing weight is an important goal to me”), and Maintaining High Blood Glucose to Lose
Weight (e.g. “I try to keep my blood sugar high so that | will lose weight). The questionnaire
has strong internal consistency (o = .86; Markowitz et al., 2010) as well as construct validity

across cultures (Altinok et al., 2017; Karastogiannidou et al., 2021, Hummadi et al., 2023).

4.3.3 Procedure
Participants completed the study online via the hosting platform, Qualtrics (Qualtrics, Provo,
UT). After providing informed consent and disclosing their age, participants completed the
four questionnaires, SSRQ, EAT-26, BSQ, and DEPS-R. The order in which each
questionnaire was presented was randomised, as was the order of questions within each
questionnaire. Responses for each question were forced to ensure none were missed, and an
additional response of ‘prefer not to say’ was included for each question to allow participants
the opportunity to refuse to answer should they wish; any responses to this end were coded as
missing data.

Participants were debriefed following the completion of all four questionnaires, and
were guided to various helpful links (MIND, Diabetes UK, Beat, CALM) should they have
experienced any emotional discomfort during the study. One participant recruited through the

SONA platform was an undergraduate Psychology student, so received 1 research credit for
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their participation. Non-undergraduate students who were recruited through SONA, and
participants recruited through social media platforms, had the opportunity to enter a prize draw
to win a £50 Amazon gift voucher. Participants who completed the study through Prolific

received £2.50 compensation.

4.3.4 Data Analysis

Correlation analyses were initially conducted to assess the relationships between variables. A
series of linear regressions were then carried out to examine the role of the SR capacity (SSRQ)
on eating behaviours (EAT-26), body satisfaction (BSQ), and condition management (DEPS-
R) in a female population with type 1 diabetes. Missing data (from responses of ‘prefer not to
say’) were replaced using multiple imputation, whereby a total of 22 (<.01%) missing data

points are substituted using predicted values.

4.4 Results
Data was analysed using SPSS version 27. Data was initially assessed for normality through
Q-Q plots, boxplots, and collinearity statistics. A breakdown of scores for each questionnaire
was first ascertained. Of the 143 participants, 31 (21.7%) scored over the threshold on the EAT-
26 to indicate significant concern about eating, compared to 89 (62.2%) who scored over the
threshold indicating T1DE on the DEPS-R. A full breakdown of categorised scores for each
questionnaire can be found in Table 1.

Correlation analysis found a significant negative relationship between the SSRQ and
the EAT-26 Total (p <.05), as well as its subscale Bulimia and Food Preoccupation (p < .01).
SSRQ was also significantly negatively correlated to the BSQ (p < .01), the DEPS-R Total (p
< .01), and all of the DEPS-R subscales (all p < .01). Correlation statistics can be found in

Table 2.
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A series of linear regressions were then conducted to assess the extent to which SSRQ
scores predicted scores on the EAT-26, BSQ, and DEPS-R, respectively. Analysis
demonstrated that for EAT-26 Total scores, SSRQ contributed significantly to the regression
model, F(1, 142) = 5.44, p = .02, accounting for 3.7% of variance. Of the EAT subscales, only
the Bulimia and Food Preoccupation model was significant, F(1, 142) = 17.38, p <.001, with
SSRQ scores accounting for 11.0% of variance. No significance was found on the Dieting or
Oral Control subscales (both p > .05). SSRQ was found to contribute significantly to BSQ
variance, F(1, 142) = 17.65, p < .001, accounting for 11.1% of variance. A significant
contribution of the SSRQ on the DEPS-R Total score was also found, F(1, 142) = 38.64, p <
.001, with 21.5% of variance being accounted for. This significance was also reflected within
the DEPS-R subscales; on the Maladaptive Eating Habits DEPS-R subscale, F(1, 142) = 37.26,
p < .001, accounting for 20.9% of variance; on the Preoccupation with Thinness or Weight
subscale, F(1, 142) = 25.27, p <.001, accounting for 15.2% of variance; and Maintaining High
Blood Glucose to Lose Weight subscale, F(1, 142) = 13.04, p < .001, accounting for 8.5% of

variance. Further regression statistics can be found in Table 3.

4.5 Discussion

The aim of this study was to explore the role of SR on eating attitudes, body satisfaction, and
T1DE in women with T1D, particularly its impact on the development of 10. The results found
strong evidence to support our hypotheses that SR would play a major role in predicting these
behaviours. More specifically, SR was a significant predictor of ED pathology among women
with T1D across each of the EAT-26, BSQ, and DEPS-R. Those who scored lower in SR
capacity reported greater disordered eating behaviours, and had a more negative body image.
Particularly in the case of T1DE behaviour (DEPS-R Total), SR explained a total of 21.5% of

variance, indicating that as levels of SR reduced, incidences of T1DE increased. This indicates
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that women with T1D who demonstrate reduced SR are at significantly greater likelihood of
developing T1DE. This supports previous findings of a link between SR deficits and EDs in
women with T1D (Grylli et al., 2010). It is important to note that Grylli et al.’s study used the
EDE (Fairburn & Cooper, 1993), which is non-specific to people with T1D. In contrast, the
DEPS-R contains questions designed to assess behaviours specific to those living with T1D,
such as managing blood glucose and injecting insulin, in relation to eating attitudes and body
shape. The present study is therefore the first to identify a significant SR deficit in females
reporting T1DE as measured using the DEPS-R.

On the Maintaining High Blood Glucose to Lose Weight subscale, 59 (41.25%) of
participants reported a positive (>0) score, indicating some level of 10. This aligns with
previous research which has found similarly high prevalence rates among adolescents and
young adults (Jones et al., 2000; Rydall et al., 1997), and suggests that it is a behaviour which
continues into adulthood. It ought to be noted, however, that these behaviours may not only
represent a desire to lose weight, as insulin omission can sometimes be utilised as a form of
self-harm (see Ottawa Self-Injury Inventory; Nixon et al., 2015). This is because allowing
blood glucose to greatly increase can cause high levels of physical discomfort and therefore a
level of self-injury.

Critically, this study also found evidence that SR plays a role in 10, explaining 8.5% of
variance on the Maintaining High Blood Glucose to Lose Weight subscale. This provides
further explanation to the work of Wiebe and colleagues (2018), who, in a review of the
available literature, found evidence that high levels of SR served as a protective factor in
diabetes management. Therefore, the findings of the current study are the first of their kind to
specifically identify the role that SR deficits play in the development of 10.

This study also found evidence to suggest the role of SR deficits in the development of

negative body attitudes in women with T1D, with SR explaining 11.1% and 15.2% on the BSQ
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and the DEPS-R Preoccupation with Thinness or Weight subscales, respectively. Additionally,
almost half (46.2%) of participants reported either moderate or marked concern for their shape.
These results support previous findings which demonstrated that a large proportion of
adolescents with T1D report high levels of body dissatisfaction (Araia et al., 2017), and suggest
that these levels of dissatisfaction continue into adulthood. The current findings also add to the
knowledge base by highlighting the role that SR has in the continuation of these negative
attitudes which can lead to insulin omission for weight loss. In addition, the significant
correlation between BSQ scores and DEPS-R Maintaining High Blood Glucose to Lose Weight
subscale scores (d = .43) supports previous findings suggesting that those with T1D are more
likely to restrict or omit insulin if they report body dissatisfaction (Ackard et al., 2008). This
highlights the complex nature of 10 and suggests that deficits in SR may provide an earlier
indicator to its development than body dissatisfaction.

In terms of outcome measures derived from the different eating behaviour
questionnaires we found some notable discrepancies. On the EAT-26 questionnaire, 21.7% of
participants scored on or above the recommended cut-off score of 20 to indicate cause for
concern with regard to eating behaviour. This almost triples on the DEPS-R, with 62.2% of
participants scoring equal to or over the 20-cut-off point to indicate TIDE. These findings
suggest that traditional questionnaires such as the EAT-26 lack the sensitivity necessary to
measure T1DE and its specific associated behaviours. Based on our findings, clinicians could
miss over 40% of respondents with potential eating issues if using the EAT-26 as an indicator
of disordered eating in T1D. Given the severe consequences of engaging in T1DE, particularly
if 10 is being utilised, using the EAT-26 as opposed to the DEPS-R to assess disordered eating
in individuals with T1D could have serious ramifications. These include vision loss
(retinopathy), nerve damage (neuropathy), kidney problems (nephropathy), and early mortality

(Hall et al., 2021).
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One limitation of the current research is that no data were collected regarding age of
T1D diagnosis, nor the length of time since diagnosis. Previous research has suggested that
there may be a relationship between age at diagnosis and glycaemic control, whereby those
diagnosed at a younger age had greater difficulty regulating their HbAlc (Wiebe et al., 2005).
Furthermore, if SR capacity is considered as a finite store (Baumeister et al., 2007) which T1D
management is continuously depleting, then it would stand to reason that those who had the
condition for longer may have a stronger reduction in capacity as they have had to manage the
condition for longer. Based on the previous findings of chronic depletion as a result of
prolonged SR control (Wang et al., 2015), further longitudinal research will help us understand
how SR is impacted following T1D diagnosis, and gain a clearer idea of the potential effect of
SR depletion in T1D management, particularly in developing 10 behaviours. Furthermore, if
this failure in SR is a result of feelings of isolation, as posed by the need-to-belong theory
(Baumeister & Leary, 1995), then including an additional measure such as the need-to-belong
scale (Leary et al., 2013) would provide greater clarity as to the cause of these SR deficits.

Given that this study included no control participants, it is also difficult to make
inferences on how SR varies between those who have T1D and those who do not. It is therefore
uncertain whether chronic condition management in women with T1D is causing depletion of
SR stores or whether other factors are mediating or moderating SR depletion in this group.
However, when comparing SR scores observed in this study to a methodologically similar
study using females in a general population (Hall et al., in prep), the results suggest that women
with T1D score significantly lower on the SSRQ than women in the general population,
therefore indicating greater SR deficits in those with T1D. A future study which provides direct
comparison of the two populations is required.

It also ought to be noted that the DEPS-R is not fully holistic as it does not capture all

disordered eating behaviours, for example other purging methods like over-exercising or
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laxative use. Its use as a clinical assessment for disordered eating among individuals with T1D
should perhaps therefore be utilised alongside a broader measure such as the EAT-26, or

follow-up assessment should occur through clinical interview.

4.6 Conclusion

The current study, to the best of the authors’ knowledge, is the first to identify the role of SR
deficits as a predictor in TLIDE and 10, which can lead to significant long-term health
consequences and premature death. Future research should examine this relationship across
developmental stages, as SR is proposed to continue developing throughout childhood and
adolescence, and into adulthood, and explore whether the development of SR is disrupted due
to chronic depletion as a result of T1D management. In addition, the moderating role of age
of diagnosis and length of living with the condition needs to be explored. While SR explained
over a fifth of the variance in DEPS-R Total scores, there was still a large portion for which it
did not account for. Examining other factors, such as those suggested above, is therefore
necessary. Nevertheless, these findings provide important preliminary evidence for the role of
SR in 10 which might help inform future interventions. Furthermore, these results demonstrate
important implications for healthcare professionals, and suggest that the DEPS-R should be
utilised as a diagnostic tool for TIDE over generic ED questionnaires like the EAT-26, to

ensure that no patient struggling with T1DE is overlooked.
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4.9

Table 4

Participant Categorisations on the Eating Attitudes Test (EAT-26), Body Shape Questionnaire (BSQ), and Diabetes Eating

Problem Survey — Revised (DEPS-R)

N (%)

EAT-26

No concern about eating (<20) N =112 (78.3)

Significant concern about eating (20+) N =31 (21.7)
BSQ

No concern for shape (<80) N = 38 (26.5)

Mild concern for shape (80-110) N =39 (27.3)

Moderate concern for shape (111-140) N =35 (24.5)

Marked concern for shape (>140) N =31 (21.7)
DEPS-R

No disordered eating (<20) N =54 (37.8)

Disordered eating (20+) N =89 (62.2)
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Table 2

Correlations Between Scores Across Questionnaires and their Subscales

91

1 2 3 4 5 6 7 8 9 10

1. SSRQ 1
2. EAT-26 Dieting -.16 1
3. EAT-26 Bulimia -33** 71* 1
and Food *
Preoccupation
4. EAT-26 Oral .08 32*  22%* 1
Control *
5. EAT-26 Total -19*  95*%  84** 50** 1

*
6. BSQ -33** .67* .53** .09 63** 1

*
7. DEPS-R -46**  48* 55** (3 H50**  57** 1
Maladaptive Eating *
Habits
8. DEPS-R -39** 53* 44** 03 B50**  74**  65*%* 1
Preoccupation with *
Thinness or Weight
9. DEPS-R -29**  50* . 56** .26** .57** 43** 64** 59** 1]
Maintaining High *
Blood Glucose to Lose
Weight
10. DEPS-R Total -46**  56* 58** 07 H7**  68**  95**  ga**  77** ]

* p<.05, **p<.01
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Table 5

Regression Statistics

B t SE R R? AR?

EAT-26 -14  -2.33* .06 19 .04 .03

Dieting -08  -1.93 04 .16 .03 .02

Bulimia & Food -.08  -4.17*** .02 .33 11 .10

Preoccupation

Oral Control .01 .99 .01 .08 .01 .00
BSQ -80  -4.21*** 19 .33 11 A1
DEPS-R -41  -6.22%** 07 46 22 21

Maladaptive Eating -.25  -6.10*** .04 46 21 .20

Habits

Preoccupation with -.12 -5.03*** 02 .39 15 A5

Thinness or Weight

Maintaining  High -.04  -3.61*** .01 .29 .09 .08

Blood Glucose to

Lose Weight

* p<.05, **p<.01, ***p<.001

92



93

Chapter 5

Paper 3:

Examining implicit biases towards high and low carbohydrate foods in people with type 1

diabetes, and the relationship with self-regulation

Rebecca Hall
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5.1 Abstract

Type 1 diabetes (T1D) is a chronic health condition which necessitates daily food monitoring
in order to calculate carbohydrate consumption, and deliver appropriate insulin doses to
maintain blood glucose levels. Previous research has indicated an increased risk of disordered
eating among individuals with T1D, which is suggested to be partly due to the focus placed on
food and eating. Further research has demonstrated that levels of disordered eating in T1D are
correlated with the ability to self-regulate. The present study was therefore interested in
exploring whether the increased demand on self-regulation (SR) for high carbohydrate foods
was associated with implicit food biases in individuals with T1D. A pilot study was first
conducted where women were asked to categorise a number of food stimuli based on their
carbohydrate content and healthiness. Based on these results, the most concurrent foods were
utilised as priming stimuli in an implicit bias task undertaken by women with T1D (N = 30)
and controls (N = 30). The results opposed our hypothesis, whereby low carbohydrate foods
were associated with negative implicit bias, and high carbohydrate foods were associated with
positive bias. A mediatory role of SR was also found in these biases, suggesting a greater
cognitive effort was necessary to process low carbohydrate foods. These findings suggest that
daily carbohydrate counting does not explicitly cause deficits in SR in women with T1D. Future
research may wish to explore this effect longitudinally, and explore whether these findings are

consistent across different time periods.
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5.2 Introduction

Type 1 diabetes (T1D) is a chronic health condition which requires the individual with the
condition to take on over 95% of its daily management (Anderson, 1995). One of the many
aspects of managing T1D is the monitoring of food intake, as any carbohydrate consumed is
converted into simple sugars which subsequently impact blood glucose levels, meaning an
appropriate insulin dose must be calculated and administered prior to eating. In order to reduce
dietary restrictions and allow for greater flexibility with regard to eating habits, people with
T1D are often encouraged to undertake the Dose Adjustment for Normal Eating (DAFNE)
course. This teaches patients the theoretical basis of carbohydrate counting and subsequently
appropriate insulin dose calculations (Gunn & Mansell, 2011). Knowledge of this then gives
patients greater dietary freedom, by giving them the skills to calculate carbohydrate content
while managing the subsequent effect to blood sugar levels. DAFNE has been shown to
improve HbAlc, reduce severe hypos and restore hypo awareness, reduce psychological
distress, and improve perceived wellbeing (Hopkins et al., 2012).

However, Mehta et al (2009) found that the emphasis placed on carbohydrates may
negatively influence general dietary patterns in people with T1D, as focus groups of young
people indicated that pre-packaged food options (i.e. containing nutrition labels with the exact
carbohydrate content of a product, therefore removing any necessary calculations) were
preferred to whole fresh foods. Furthermore, a similar interview study found that after
converting to flexible intensive insulin therapy, meaning that carbohydrate counting was
required before consuming foods, the emphasis on carbohydrates caused individuals with T1D
to feel that low/no carbohydrate foods were the healthiest and safest food options (Lawton et
al., 2011). While these qualitative methodology studies allow for a deep understanding of the

subject from the perspective of those involved (Denzin & Lincoln, 2000), such self-report
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measures are limited due to their reliance on explicit processes which are subject to
confirmation bias, social desirability, and self-presentation (Lamote et al., 2004).

Quantitative studies have revealed further costs associated with the dietary focus
necessary to manage T1D. Pereira & Alvarenga (2007) found that extreme carbohydrate
counting and meal planning was associated with increased food preoccupation among women
with T1D. Further research suggests that almost a quarter of adolescents with T1D restrict their
diet in an effort to lose weight (Neumark-Sztainer et al., 1996). Individuals, particularly
women, with T1D therefore appear susceptible to developing negative food biases as a result
of the preoccupation with carbohydrate counting, which can lead to the development of
disordered eating practices. There can also be a subsequent association developed between
insulin and weight gain among these individuals, as there is the belief that insulin is the
contributary factor in weight gain (which could be due to the typical weight gain at the point
of diagnosis and commencement of insulin therapy; Hall et al., 2021). This can cause some to
intentionally omit insulin as a method of weight loss (10), which can lead to significant long-
term physical health consequences.

The dietary focus as a result of DAFNE may then go at least part of the way to
explaining why people with T1D are more likely to develop issues with food (Goebel-Fabbri,
2009; Hanlan et al., 2013), with rates of comorbid T1D and disordered eating (T1DE)
suggested to be significantly higher than rates of disordered eating in the general population
(Hall etal., 2021; Mannucci et al., 2005). Consistent daily focus on food and dietary monitoring
requires significant self-regulatory control, which may also play a contributory role in TIDE
and 10. Self-regulation (SR) is a cognitive process which allows individuals to observe and
alter their emotions and behaviours, to enable the attainment of a long-term goal (Nigg, 2017).
The consistent requirement for individuals with T1D to utilise SR to calculate their

carbohydrate intake and examine other factors (i.e. level of exercise, hormonal impact etc)
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before calculating an appropriate insulin dose may cause a depletion in available SR resources
(Baumeister et al., 2007). Foods that have a greater carbohydrate content may therefore require
greater SR effort in order to calculate their nutritional value. Moreover, the stigma individuals
with T1D often feel around food may cause them to lack the necessary motivation to manage
their condition (Browne et al., 2014). Regardless of the associated cognitive model, research
indicates that SR deficits or failures are present in individuals with T1D (Grylli et al., 2010;
Hall et al., 2023), and that this poor SR is significantly associated with increased rates of TLDE
and 10 (Hall et al., 2023).

Individuals with T1D may therefore develop negative food associations towards high
carbohydrate foods, as they place a greater demand on SR capacity which research suggests is
already depleted (Hall et al., 2023). Understanding implicit food biases among individuals with
T1D would therefore allow for a greater understanding of the subconscious relationship
between carbohydrate counting, food preoccupation, and the impact on SR, which could then
help inform future patient practice. One method of observing these implicit associations is
through the use of attentional bias tasks.

A variety of attentional bias tasks have been developed to help understand implicit
associations and cognitive biases. Variations on the Stroop test of reaction times between
congruent and incongruent stimuli, for example, were popular in the late 80s and 90s as a
method of assessing food and body disturbances among patients with eating disorders (EDs).
Stroop effects have been found in anorexia nervosa (AN), where patients show greater
distraction to shape concerns in a manipulation to the classic test which instead used body
shape terms (Dobson & Dozois, 2002). Similar results have been found in bulimia nervosa
(BN) patients who showed an interference effect in a Stroop task which used food-related terms

(Formea & Burns, 1996).
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Priming studies have also been explored as a method of indirectly examining food
attitudes, which work on the premise that participant response to a target stimulus (e.g.
evaluating the valence of a word) is quicker and more accurate when prefaced with a congruent
priming stimulus (Fazio et al., 1986). This concept has been adjusted to examine implicit biases
in a wide range of populations, including those with EDs. In one such study, researchers
discovered that AN patients showed no palatability priming effect to foods, unlike controls,
demonstrating that those living with AN may refrain from seeing palatability as a characteristic
within food (Roefs et al., 2005). Furthermore, Blechert and colleagues (2010) found a
shape/weight priming effect associated with self-evaluation in BN patients, suggesting that
disturbances in shape and weight are intrinsically linked to the development of ED symptoms.
Despite the necessitated focus which is placed upon food in people with T1D to adequately
manage their blood glucose levels, there is currently extremely limited research utilising
affective priming paradigms to assess food associations and their links to the development of
disordered eating habits and insulin as a method of weight loss among the T1D population.

The present study therefore hypothesises that high carbohydrate foods will be
associated with greater errors and longer reaction times in the evaluative priming task among
people with T1D compared to controls, indicating an implicit negative bias towards these high
carb foods. Moreover, we propose that these negative biases will be associated with
significantly reduced scores on the SSRQ, indicating depleted SR capacity among the T1D

cohort compared to controls.

5.3 Pilot Study
A pilot study was initially devised to ensure the robustness of the priming stimuli used within
the main study.

5.3.1 Methods
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5.3.1.1 Participants. The pilot study recruited a cross-section of 40 female participants
based on a power calculation of o. = .05, B = .2, q1 = .5, go = .5, n> = 1 and sd = 1 which
suggested a minimum sample size of 34 participants from the UK general population, as
determined by the inclusion criteria to align with the main study. Ages ranged from 21 to 74
years (M = 37.88, SD = 15.12). Participants were recruited through the online recruitment
platform, Prolific. All participants had an active Prolific account and had been active within
the past 90 days. The study received ethics approval from the Faculty of Science and
Technology Ethics Committee at Lancaster University on 01/12/2021.

5.3.1.2 Materials. Photographs of food items were located through free licence
websites, freerangestock.com, and freeimages.com. Photographs were selected based on their
carbohydrate, extrinsic sugar, and saturated fat content. Foods with a carbohydrate content
greater than 10 grams per 100 grams were categorised as high carbohydrate, while those below
that were categorised as low carbohydrate. Foods with extrinsic sugars and/or saturated fat
content greater than 10 grams per 100 grams were categorised as unhealthy, while those below
that were categorised as healthy. Four categories of photographs were therefore created: high
carbohydrate/healthy, high carbohydrate/unhealthy, low carbohydrate/healthy, low
carbohydrate/unhealthy. A total of 78 photographs were selected based on these criteria, 19 in
each category. All images were then subjected to background removal through the website
remove.bg, and resized using Adobe Spark.

A Qualtrics questionnaire was then developed using these edited photographs. Each
photograph was presented on a separate page along with two questions: “Would you consider
this food high carbohydrate or low carbohydrate?”, and “Would you consider this food healthy
or unhealthy?”. Presentation of all photographs was randomised, and a check question was also

randomly presented to ensure participant attention.
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5.3.1.3 Procedure. After selecting to participate in the study on the Prolific platform,
participants followed a link to the Qualtrics questionnaire. Following the providing of informed
consent, participants categorised the 78 photographs by selecting the response, “high
carbohydrate” or “low carbohydrate”, and “healthy” or “unhealthy”. All responses were forced
in order to eliminate the possibility of accidental non-response. Participation took
approximately 10 minutes, although a maximum completion time of 44 minutes applied. Once
complete, participants received monetary compensation of £1.25.

5.3.1.4 Data Analysis. Participant responses were coded as either correct or incorrect
on carbohydrate content and healthiness for each photograph stimulus. Descriptive statistics

were then calculated using SPSS Version 17.

5.3.2 Results

Responses for each factor (carbohydrate content and healthiness) on each photograph were
summed, and a mean average was taken for each which represented the proportion of correct
answers per stimulus. The 10 photographs from each category with the highest number of
correct global responses were chosen for use in the main study (see Appendix B), so 40
photographs were selected in total. In the event that two photographs had the same mean score,
the stimulus with the smallest range of correct to incorrect answers was selected. On one
occasion, where the range between two stimuli were identical, one stimulus was selected at

random.

5.4 Main Study
5.4.1 Methods

5.4.1.1 Participants.
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The main study recruited 30 females with T1D, and 30 females without T1D as control
participants, based on a power calculation of .= .05, p=.2,q1=.5,qo=.5,12=.8andsd =1
which suggested a minimum sample size of 52 participants. Inclusion criteria required all
participants to be from the UK, and be aged between 18 and 50 years old. Of the females with
T1D, 8 (26.7%) reported their age between 18 and 25, 15 (50.0%) reported their age between
26 and 35, and 7 (23.3%) reported their age between 36 and 50. Of the control females, 10
(33.3%) reported their age between 18 and 25, 12 (40.0%) reported their age between 26 and
35, and 8 (26.7%) reported their age between 36 and 50. All participants were recruited through
the Prolific recruitment platform. Participants with T1D had previously confirmed through the
Prolific demographic information that they were diagnosed with the condition, and were
therefore only able to complete the study based on this. Control participants were asked to

ensure prior to their completion of the study that they did not have T1D.

5.4.1.2 Materials.

Priming Photographs. The 40 photographs previously selected in the pilot study were
used as priming stimuli.

Target Word Stimuli. The target words for the main study were sourced using
SentiWords, an open access resource of over 155,000 words categorised on a polarity scale of
-1 (very negative) to +1 (very positive). All negative words with a polarity of <-.7 (n = 66),
and positive words with a polarity of >.7 (n = 31), were initially identified using the resource,
and were then analysed based on length of word and polarity dimension. A total of 20 negative
words (average length = 6.4 letters, average polarity = -.78) and 20 positive words (average
length = 6.7 letters, average polarity = .75) were identified for inclusion in the final study.
Words did not differ significantly on word length, t(22.2) = -.75, p = .46, or respective polarity

(positive or negative), t(38) = 2.02, p = .05.
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Short Self-Regulation Questionnaire (SSRQ; Carey et al., 2004). This 31-item
questionnaire measures the ability of an individual to self-regulate their behaviours. Revised
from the original 62-item questionnaire by Brown and colleagues (1999), its single-facture
structure measures responses on a 5-point Likert scale ranging from 1 (strongly disagree) to 5
(strongly agree). The SSRQ has demonstrated good internal consistency and validity (Sebena
etal., 2018).

Evaluative Priming Task

An evaluative priming study was created on PsychoPy. In each trial, a priming stimulus was
presented for 250ms, followed by 50ms of blank screen, followed by a target word which
remained until a response was received. Prime stimuli were sized at 500 x 500 pixels and target
words were presented as lowercase black letters in Arial font. The study consisted of a practice
block of 10 trials, followed by four experimental blocks of 40 trials. The blocks were organised
so that each photograph would act as a food prime for two positive words, and two negative
words. No word or food prime was repeated within the same block, and no identical trials
occurred between blocks.

5.4.1.3 Procedure. Participants were invited to take part in a reaction times study
examining differences in reaction times across different groups of people. Following informed
consent and demographic questions, participants were told that they would see a photograph
which they were to ignore, followed by a word which they were to categorise as either
‘positive’ by pressing the ‘M’ key on their keyboard, or ‘negative’ by pressing the ‘Z’ key on
their keyboard. To ensure familiarity with the controls, participants conducted 10 practice trials
using food prime stimuli which was not selected from the pilot study, and target words
identified for their polarity but discarded based on their length (i.e. too long or too short).

Following the practice trials, participants moved on to the main experiment consisting

of four blocks. As in the practice trials, participants were shown a food prime then asked to
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decide whether each word presented to them was positive or negative. Before each block there
was a reminder of the controls, and no time limit was placed between blocks meaning
participants continued when ready. Once all blocks were completed, participants completed the
SSRQ questionnaire by using their mouse to select their response on the screen. An attention
question asking participants to select a specific response was also included for data control
purposes. Upon completing the experiment, participants were debriefed, and were guided to
various helpful links (MIND, Diabetes UK, Beat, CALM) should they have experienced any
emotional discomfort during the study.

5.4.1.4 Data Analysis. Correctness of categorising the target words, and reaction times,
were collected for each trial. The data was cleaned to remove outliers, and data was assessed
for normality through Q-Q plots, boxplots, histograms, and Mauchly’s Test of Sphericity.
Responses <0.2 seconds, or >2.0 seconds were removed. Responses quicker than .2 seconds
would not allow for sufficient cognitive processing to occur, and were likely mis-clicks.
Responses greater than 2 seconds allowed the participant to consciously think about their
response, meaning they would not measure the implicit cognitive biases we were looking to
explore. Out of a total of 9600 trials (60 participants with 160 trials per participant), 112 data
points were removed as outliers, a percentage of .0117%.

Data was reduced to create a mean average score of correctness and reaction times for
each interaction of within-subject variables. Data was analysed using a 2 (valence) x 2
(carbohydrate) x 2 (health) x 2 (diabetes status) mixed ANOVA and ANCOVA, with SR
(SSRQ) score entered as a covariate. Diabetes status was a 2 level between-subjects
independent variable (T1D versus control), and word valence (positive vs negative),
carbohydrate (high vs low) and healthiness (healthy vs unhealthy) were all 2 level within-

subjects independent variables. Individual ANOVA and ANCOVA was run for correctness and
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reaction times. Between-group differences in SR were also explored through independent-

samples t-test.

5.4.2 Results

In regard to correctness, when controlling for SR on the ANCOVA, there was a significant
interaction observed between valence and carbohydrate, F(1, 57) = 4.78, p = .033. This
indicated a congruency effect whereby participants demonstrated a cognitive disturbance on
positive words x low carbohydrate foods (M = .952) and negative x high carbohydrate foods
(M = .957). This disturbance meant that in the aforementioned conditions participants made
more errors than in the positive x high carbohydrate foods (M = .962) or negative x low
carbohydrate foods (M = .971) conditions. When removing the covariate, no significant
interaction was found, F(1, 58) = 2.51, p =.12. No further significant main within- or between-
effects were found, and no further significant interactions were observed between variables for
correctness.

Considering reaction times, when controlling for SR through ANCOVA only the 3-way
interaction of valence x carbohydrate x health was significant, F(1, 57) = 5.25, p = .025. See
Table 1 and Figure 1. Following the removal of the covariate, there was a significant main
effect of carbohydrate on reaction times, F(1, 58) = 12.88, p = .001, whereby high carbohydrate
priming stimuli produced quicker reaction times (M = .707) than low carbohydrate priming
stimuli (M =.721). There was also a significant interaction between valence and carbohydrate,
F(1, 58) = 21.07, p < .001. Similar to the correctness findings, this indicated a congruency
effect whereby participants demonstrated a cognitive disturbance on positive words x low
carbohydrate foods (M = .735) and negative x high carbohydrate foods (M = .728). This
disturbance meant that participants reacted slower in the aforementioned conditions than on

positive x high carbohydrate foods (M = .685) or negative x low carbohydrate foods (M =.707).
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The same significant 3-way interaction of valence x carbohydrate x health was also observed,

but to a greater degree, F(1, 58) = 12.75, p = .001. See Table 1. No between-subject effects

were observed for reaction times. There was no difference found in SR scores between the T1D

group (M =106.03, SD = 15.40) and the control group (M = 106.40, SD = 15.35), t(58) = -.09,

p=.93.

Table 6

Mean reaction times of 3-way interaction

Valence Carbohydrate Healthiness M 95% Cls
Positive Low Healthy 720 [.686, .754]
Unhealthy ~ .750 [.717,.784]
High Healthy .694 [.664, .725]
Unhealthy  .676 [.646, .706]
Negative Low Healthy 716 [.685, .746]
Unhealthy  .698 [.665, .731]
High Healthy 713 [.684, .743]
Unhealthy  .743 [.708, .778]

5.5 Discussion

Contrary to our hypothesis, analysis of correctness indicated a congruency effect whereby

participants encountered a cognitive disturbance on positive x low carbohydrate food/negative

x high carbohydrate food, indicating that high carbohydrate food was considered more

desirable. This may oppose evidence suggesting that low carbohydrate foods are considered

healthier and safer among people with T1D (Lawton et al., 2011), although it could instead

speak to dietary preference despite the perceived healthiness. This effect was only found when
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controlling for SR, which would suggest that SR played no role in this implicit bias.
Conversely, however, the same congruency effect on the same interaction was found with
regard to reaction time, but only when SR was not held constant, suggesting that SR did play
a contributory effect on this interaction. In other words, this cognitive dissonance was also
associated with an impact on self-regulatory capacity. This may be indicative of the SR burden
that people feel when it comes to making food choices, and the motivation and enactment of
SR that is required to make what are perceived as healthier choices.

Similar results were found in the main effect of carbohydrate, whereby high
carbohydrate foods had quicker reaction times than low carbohydrate foods, indicating a
positive implicit bias towards high carbohydrate foods. This is contrary to our hypothesis that
negative food attitudes often observed in individuals with T1D are associated with the
necessitation of carbohydrate counting. Instead, these high carbohydrate foods may be seen as
more desirable due to negative social stigma associated with T1D and sugar (Browne et al.,
2014) and, as such, individuals deprive themselves of these foods. This social stigma may also
cause low carbohydrate foods to be less desirable. This could suggest that a greater cognitive
effort and SR demand was placed on low carbohydrate foods, given that significance was only
apparent without controlling for SR, as low carbohydrate foods require a greater level of SR
motivation to consume. Furthermore, many of the high carbohydrate food priming photos used
in the study were foods which would typically be pre-packaged, meaning T1D participants may
have associated them with reduced anxiety (Mehta et al., 2009) as they would typically contain
carbohydrate contents on their label, thus requiring them to exhibit less SR for these foods. It
is, however, unclear as to why this same implicit bias is present among control individuals.

The lack of difference found in SR between the T1D and control groups on the SSRQ
may be a result of the test design, whereby participants were asked to complete the SR

questionnaire following completion of the implicit bias task to ensure there were no priming
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effects from its questions. Based on Baumeister and VVohs’ (2007) theory of ‘ego depletion’,
all participants may have been suffering with similarly depleted SR stores following
completion of the implicit bias task given the effort it required, and therefore both groups
performed similarly on the SSRQ. Stroop tasks have previously been demonstrated to reduce
SR capacity (Ferrari & Pychyl, 2007) which could explain why no difference was found
between T1Ds and controls despite previous findings suggesting that there is a significant
discrepancy between the two populations with regards to SR capacity (Hall et al., 2023).
However, if ‘ego depletion’ were to explain chronically depleted SR among individuals with
T1D, it could be argued that after completing the same implicit bias task there would still have
been a discrepancy between the two groups on SR scores. This would suggest that the strength
model of self-control (Baumeister et al., 2007) may not provide the most comprehensive
explanation of the current findings.

Alternatively, these similar SR scores may instead provide evidence for self-efficacy
and its role in SR. Overall performance between groups was similar, as no between-group
effects were found, and therefore participants who believed they performed well in correctly
categorising the target words may have perceived their SR to be of similar levels. Based on
their feelings of self-efficacy, this may have had a subsequent effect of increasing motivations
to monitor and amend behaviours associated with adequate SR (Bandura, 1997), and thus
impacted their scores on the SSRQ.

There is also an argument that SR is an explicit measure and therefore not a true
quantifier of cognitive bias. A recent review of implicit biases to food on EDs found that, in
order to gain a full comprehension of the relationship between SR mechanisms and eating
behaviours, it was necessary to collect both direct, self-report, measures, and indirect measures
of explicit and implicit responses (Paslakis et al., 2021). This means that, alone, implicit bias

tasks may not be powerful enough to identify food disturbances among people with T1D, but
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alongside explicit food attitude questionnaires, for example, we could gain a better
understanding of the link between relationships with carbohydrates and eating behaviours in
people with T1D.

Furthermore, the implicit responses to the various food priming stimuli could have been
impacted on an individual level by a number of various factors not captured within the study.
For example, particularly given the high rates of comorbidity between T1D and coeliac disease
(Elfstrom et al., 2014), foods which are typically gluten containing like pasta and bread may
likely have elicited a different implicit response in individuals with coeliac disease compared
to those without. Similarly, meat- or animal-based products such as the burgers and cheese may
have been subject to varying biases in vegetarian and vegan participants than those who do not
follow such lifestyle choices. Future research should either control for this during participant

recruitment, or take a measure of these confounders during the procedure.

5.6 Conclusion

The findings of this study have demonstrated that both T1Ds and controls have negative
implicit biases towards low carbohydrate foods, which was further demonstrated by an
incongruency effect during the categorisation of high and low valence words. Moreover, there
appears to be an mediating effect of SR on these implicit biases, although no differences
between SR were found between groups. Future research may wish to deliver a two-part study
whereby the SSRQ is completed at an early date than the implicit association task, to get a
clearer picture of its covariate effect while eliminating priming effects, and to observe the true

differences between individuals with T1D and controls.
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Chapter 6

Paper 4:

“This is an iceberg, and the bit people don’t see is below the water”: A qualitative inspection

of women’s experiences of living with type 1 diabetes

Rebecca Hall
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6.1 Abstract

Type 1 diabetes (T1D) is a life-long condition which requires consistent daily management to
maintain optimum blood glucose. The purpose of this study was to qualitatively examine the
factors which women living with T1D found impacted their ability to manage condition, and
explore how these related to feelings of self-regulatory capacity and feelings of self-efficacy.
Six women with T1D participated in online semi-structured interviews where they could
discuss their T1D management and identify barriers they perceived in this management. A total
of five main themes were discovered: Complexity and variability of condition management,
Threats to self-efficacy, Impact on mental health, Social support, and Technological advances.
Within each of these themes were sub-themes which narrowed in on particular factors relating
to feelings of cognitive capacity or self-efficacy. The impact that these themes highlight in
regard to the effect living with T1D has on levels of self-regulation and feelings of self-efficacy

are discussed. Proposals for protective factors and future interventions are also suggested.
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6.2 Introduction

Type 1 diabetes (T1D) is a condition necessitating significant amounts of daily self-regulatory
control, demanding calculation of carbohydrate consumption and associated insulin
administration, as well as frequent monitoring of blood glucose (BG), throughout the day. The
relentlessness of the condition may lead some people with T1D to lack the capacity or
motivation required to attend to their daily management needs. This can cause poor treatment
adherence and an increase in average BG levels (HbAlc), which is associated with a long-term
increase in morbidity and mortality. It may also lead to the development of mental health

conditions, such as depression, anxiety, and disordered eating.

Polonsky (1999) suggested that one of the biggest barriers for people with regard to
their diabetes care is eating. While courses like Dose Adjustment for Normal Eating (DAFNE)
can help provide individuals with T1D with the practical skills to adequately calculate
carbohydrates and the subsequent necessary insulin dose, this forces a distinct focus on food,
meaning that eating requires a significant cognitive effort. This spotlight on food and eating
has been suggested to leave people with T1D more susceptible to developing issues around
food (Goebel-Fabbri, 2009), and associated eating disturbances. T1D and associated disordered
eating (T1DE) is highly common particularly among women, with research suggesting that

upwards of 60% of women with T1D may also suffer from T1DE (Hall et al., 2023).

Although not yet classified as an official eating disorder (ED) within the DSM-V
(American Psychiatric Association, 2013), T1DE is a highly complex and multifaceted
condition whose focus is wider than food and eating, but also encompasses aspects of T1D
management. Insulin omission (10), for example, can exclusively be used by individuals with
T1D as a method of weight loss, as without sufficient insulin the body must utilise fat stores as

energy which can lead to a rapid reduction in weight. For many people living with T1D, there
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is a significant amount of anger targeted towards their condition because of the restrictions they
feel it places on their diet and lifestyle (Knight et al., 2003). In those with T1D who develop
eating disturbances, engagement in behaviours like 10 may then be more likely than calorie
restriction or binge/purge behaviours, because of the anger they feel towards their condition.
Recovery from T1DE is also more complex, as traditional ED recovery would suggest reducing
focus around food, but this is not possible for people with T1D because of the consistent need

to monitor food to manage their condition.

An emerging body of research has observed the role of self-regulation (SR) in T1D
management. There are a number of theories of SR, but one which has received a wide amount
of attention is the strength model of self-control (Baumeister et al., 2007), which suggested that
the capacity to self-regulate is a finite store which becomes depleted following situations
requiring high SR management. Based on this theory, individuals with T1D are consistently
depleting their SR store due to the daily requirements of managing their conditions. This could
result in a chronically depleted capacity to enact SR, and result in the development of eating
disturbances and maladaptive behaviours such as insulin omission (10), particularly if the

individual also has body dissatisfaction or condition-directed anger (Hall et al., 2023).

An alternative theory of SR examines levels of self-efficacy, which impacts the
motivation to continue working towards optimum condition management. Based on the work
of social cognitive theory (Bandura, 1991), research has found that higher levels of self-
efficacy are associated with greater adherence to condition management in T1D (lannotti et al.,
2006), because individuals have greater motivation to enact SR and attain a goal. Individuals
who feel as though they are less competent or capable of meeting their treatment goals may
therefore suffer failures in SR, whereby they have sufficient capacity but lack the motivation

to elicit change. Similar to the strength model, if a person also has comorbid body image issues
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and therefore a desire to lose weight, but a lack of motivation to enact change in a healthy way,

they may be more susceptible to developing T1DE and engaging in 10.

While quantitative research methods allow us to observe statistical change and are more
methodologically robust, they can also be restricting and may not fully capture the full story of
an individual’s experiences. Qualitative research may be more susceptible to confirmation bias
and social desirability (Lamote et al., 2004), but such methodology also allows for a richer
level of data collection, giving patients the opportunity to inform research in their own words
and from their perspective (Denzin & Lincoln, 2000). The purpose of this qualitative study was
therefore to gain a greater understanding of the daily demands and perceived difficulties faced
by women with T1D, and understand how perceived SR capacity or motivation were related to

their ability to manage their condition.

6.3 Methods

6.3.1 Participants

Inclusion criteria required all participants to be female, living in the UK, aged between 18 and
50, and have been formally diagnosed with type 1 diabetes by a medical professional. A total
of 6 women, aged between 37 and 49 took part in the interviews, and by the sixth interview
data saturation had been achieved (Braun & Clarke, 2021). Age of diagnosis ranged from 18
to 40, and length living with the condition ranged from 1 to 26 years. Descriptives can be found

in Table 1.

6.3.2 Design

A semi-structured interview schedule was developed before interviews were conducted.
Opening questions (e.g. “tell me a bit about yourself ) allowed participants to introduce
themselves and feel more comfortable, meaning they were then more willing to open up about

their diabetes management and a typical day living with their condition. The main questions
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asked participants to evaluate their relationship with their diabetes (e.g. “what’s the most
difficult thing for you about having diabetes?”), as well as indirectly asking them to consider
their self-regulatory capacity with regard to condition management, and more broadly (e.g. “do
you ever set yourself goals with regards to your diabetes management, or life in general?”).
Questions were chosen based on previous literature, as well as on the experience of the
principal researcher. The semi-structured nature of the interviews allowed participants to
discuss any topic they wished in as much detail as they were willing to offer, yet also allowed

for flexibility within the discussion.

6.3.3 Procedure

All participants provided written informed consent prior to their interview. Interviews took
place between January and February 2022 and were held online via Microsoft Teams, where
they were recorded on permission of the participant. Interviews lasted between 48 and 69
minutes, averaging 54 minutes. Automatic transcripts were generated by Teams, which were
each individually assessed and amended by the researchers. Participants were debriefed upon
completion of their interviews, and were guided to various helpful links (MIND, Diabetes UK,

Beat, CALM) should they have experienced any emotional discomfort during the study.

6.3.4 Reflexivity

As a member of the T1D community, the principal investigator (PI) had their own unique
experiences and insight to draw on during the interviews and analytic process. As reflexive
thematic analysis encourages subjectivity as a tool during the generation of knowledge and
understanding, rather than a barrier, this allowed the PI to attend to the psychologically relevant
issues described by participants rather than them needing to spend time explaining various

terminology (see Appendix D for longer excerpt).

6.3.5 Data Analysis
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Data was analysed using Reflexive Thematic Analysis (Braun & Clarke, 2012). This method
of analysis was selected to allow participants a more open environment to discuss the issues
they felt were most pertinent to them, as opposed to other methods such as the Framework
Method of analysis which is much more highly structured (Gale et al., 2013). All transcripts
underwent initial discriminant case analysis by the principal researcher to identify overarching
themes which were evidenced in all of the patient experiences and how they may overlap, as
well as to highlight between respondent accounts and observe whether these may relate to age
of diagnosis or length of condition. Further open-coding analysis of these themes was then
conducted on NVivo, a qualitative software package used to facilitate coding and retrieval of
the data. Reductionist checklists like the consolidated criteria for reporting qualitative research
were avoided during this analysis because of issues such as the unrealistic creation of

rationality and objectivity (Buus & Perron, 2020).

6.4 Results and Discussion

The thematic analysis of the interviews resulted in the development of five primary themes:
Complexity and variability of condition management, Threats to self-efficacy, Impact on

mental health, Social support, and Technological advances.

6.4.1 Complexity and variability of condition management

Participants all highlighted that the natural complexity and variability that comes with
managing T1D was a huge drain on cognitive capacity. Each interviewee, when describing
their day-to-day living with the condition, mentioned about having to consider a multitude of
factors throughout the day which must be considered if they were to achieve their desired levels
of control. These included considerations of work location, as many worked in a hybrid manner

and had to adjust their routine depending on whether they were working from home or
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commuting to their place of work. Other factors included considerations of work-related
requirements during the day, as this would impact their eating habits and BG targets. Every
participant alluded to the impact that this then had on feelings of cognitive ability, with HA
stating, “I’'m probably tired because I'm doing this a lot and it does affect your health

and...yeah it takes a lot of physical and mental energy”.

Relentless cognitive effort required. The overriding message which participants
highlighted as part of this sub-theme was that no two days of living with T1D are ever the
same, and that the complexity and variability of living with the condition requires constant
cognitive attention and effort. Many of the participants, particularly those who were not using
closed-looping to manage their condition, described a big part of their normal daily routine as
‘micromanaging’ their BG levels and assessing whether any adjustments are required. These
adjustments could be due to any number of reasons, from a slight deviation in carbohydrate
consumption or calculation, to hormonal influence, but is often not known. In Table 2,
participant HA highlights that the uncertainty of not knowing what her BG is going to do on
any given day is difficult to deal with. This highlights the consistent SR drain that is felt by
people living with T1D, as the lack of consistency leads to the constant requirement of

cognitive involvement.

Although no participants had engaged in insulin omission as a method of weight loss
(10), CL alluded to the fact that she would intentionally avoid reducing her BG for a time when
hyperglycaemic, as she were aware that doing so may cause her to lose a small amount of

weight,

“when | was a bit younger. | would never do it as the sole reason, but if | was
running a bit high 1'd be thinking ‘ohh I'm probably losing a bit weight now’,

but | wouldn't be like I'm not gonna take anything because | wanna lose weight,
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but it kind of make me feel like oh, this is alright. I don't think | would use it and
never use it as a weight loss mechanism...it was more like knowing that that
was a benefit, although knowing it was bad for my health...I've realised there

might be an outcome and | felt like oh that's alright.”

Particularly stark in this admission was the fact that CL was fully aware of the dangers of
engaging in this behaviour, but lacked the motivation necessary to modify their actions. This
suggests a deficit in SR, due to a lack of motivation to attain the long-term goal of BG targets,

and thus avoiding hyperglycaemia-related complications.

Variability caused by menstrual cycle and menopause. A large amount of the
complexity and variability experienced by women with T1D were highlighted to be as a result
of either their menstrual cycle, or due to them being perimenopausal. While the hormonal
impact that these cycles have on glycaemic variability have only recently begun to be clinically
observed, but Brown and colleagues (2015) identified changes to insulin sensitivity across
various stages of the menstrual cycle. Within the current study, women reported drastic changes
to their typical insulin requirements, with CL reporting that she becomes so insulin resistant
during the week of her period that she has to double her calculated doses for meals (see Table
1). This variation necessitates women to endure even greater cognitive efforts when managing
their BG. The menstrual cycle must first be tracked, before variations in insulin sensitivity must
then be observed which will require many months of conscious cognitive effort. For CL, who
had lived with T1D for 14 years, she had only just begun to understand the impact that the
menstrual cycle has on her BG management: “it took me years as well to work out what was
happening”. GM echoed this, and commented on how her insulin ratios change drastically

throughout the month depending on the point of her menstrual cycle,
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“certain times of the month | can need to be on like a double ratio and then
other times of the month I'm on a lower ratio. So that can be a mathematical
challenge because it's then like ooh do | need double or am | on a single so that

can be a bit of a nightmare.”

This increased cognitive requirement of the menstrual cycle that women with T1D have to
contend with in order to effectively manage their condition may lead to a greater depletion in
SR capacity, and thus help explain why women with T1D are more susceptible to conditions

associated with reduced SR, such as disordered eating practices, than men (Hall et al., 2021).

6.4.2 Threats to self-efficacy

A common theme among participants was how various aspects of living with T1D impacted
their self-efficacy, that is the belief in their capability of managing their condition. As
mentioned above, the complex and variable nature of T1D management often leads to
deviations in BG control, and these deviations can have a large impact on a person’s motivation
to assert control over their behaviours. However, aside from the day-to-day variations and their
impact, a number of other factors were highlighted as significant threats to participants’
feelings of self-efficacy: Food and eating, Social misconceptions of type 1 diabetes, and Lack

of access to diabetes healthcare services.

Food and eating. A factor which came up in each of the interviews, difficulties
regarding food and eating caused many participants to alter their desired routines and eating
habits out of fear of the resulting impact on BG, and the subsequent reduction that this then
had on their self-efficacy levels. RF demonstrated how depending on her work routine, she
changed her eating habits, “if I've got something really important on [redacted], this is

probably really bad like, but I will choose not to eat until after...[because] I know that it costs
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me on the other side of it”. The worry of adverse BG prevents RF from eating, because the
consequences of adverse BG would be greater cognitive load to rectify the adversity. This
would also then lead to reduced self-efficacy because of the consequence it might have on her

important event.

Fear of long-term consequences, however, may serve as a protective factor from the
development of these eating habits into disordered eating behaviours such as insulin omission.
As HA states, “I think I'm too afraid somehow to use insulin to try to, to do more than what 1
should be doing”. Having previously experienced diabetic ketoacidosis (DKA), a potentially
fatal state of high BG, and due to the awareness of potential future complications, fear drove
some participants to remain motivated and keep attempting to attain good overall control.

However, this fear is unlikely to improve levels of self-efficacy.

Social misconceptions of type 1 diabetes. Due to the lack of knowledge surrounding
T1D management among the general population, participants found it difficult to manage other
people’s expectations of them and their condition, and this had a profound impact on their own
levels of self-efficacy. HA alluded to how people’s lack of understanding of the instability and
variability of T1D impacted her mental wellbeing and sense of efficacy, “you also have to deal
with people’s expectations. You know, like how come you're feeling this way, you know, no
change since yesterday, yesterday you were in great form. Now you re just kind of, you know,
a slob”. This additional load on a person with T1D’s emotional wellbeing could have a

significant impact on their motivation to continue working towards BG management.

Similarly, MG highlighted how being diagnosed in her 30s left her feeling isolated,
“Nobody around me knows what to do or get just how much this impacts on my life and how
many times of the day I think about it and have to plan and they just don't understand”. Social

isolation, as suggested by the need-to-belong theory (Baumeister, 2012; Baumeister & Leary,
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1995) can significantly impact levels of motivation with can subsequently lead to SR failures.
These social misconceptions of T1D and the intensity required to manage it may therefore lead
individuals to feel isolated and excluded from those around them, which could cause failures

in SR and may lead to the development of unhealthy coping mechanisms as a result.

Lack of access to diabetes healthcare services. All participants reported historical
difficulty getting an appointment with their diabetes teams, which are practically due to the
COVID-19 pandemic and subsequent patient backlogs. RF reported, “l haven't had a face-to-
face appointment since 20197, while CL stated, “l haven't had an appointment with my
consultant for a year and a half, so my last two have been cancelled”. This lack of availability
to their diabetes teams was overwhelmingly reported as one of the main barriers these women
were facing in regard to their T1D management as, similar to the previous sub-theme, it left
them feeling unsupported and lacking appropriate practical support which left them feeling like
they were less able to manage their T1D, thus impacting levels of self-efficacy. While the use
of remote consultations may improve access for patients within the current backlog, face-to-
face appointments are the ‘gold standard’ which allow healthcare professionals (HCPs) the
opportunity to recognise the psychological issues highlighted (Atherton et al., 2018; Forde et

al., 2022; Kilvert et al., 2020).

6.4.3 Impact on mental health

Another consistent theme which was addressed by participants was the impact that living with
T1D has on their mental health. The cognitive drain and impact on self-efficacy were both
prominent features in reported declines in mental wellbeing, while recognising their impact

and allowing for greater self-compassion served as a protective factor from this decline. This
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is also particularly significant in regard to SR, as emotional distress has been widely regarded

to negatively impact the ability to effectively self-regulate (Baumeister et al., 2007).

Relentlessness leading to burnout. When asked what participants found the most
difficult aspect of living with T1D, a common response was the relentlessness that comes from
managing the condition. This theme continued throughout the interviews, with CL reporting,
“I’m probably tired because I'm doing this a lot and it does affect your health...and yeah it
takes a lot of physical and mental energy”. The consistent drain that T1D has on cognitive
capacity and self-efficacy can therefore take its toll, and without intervention can lead to
burnout whereby individuals no longer have the capacity to engage with their T1D. This can
then lead to a disengagement with aspects of management like carbohydrate counting and
insulin calculations, and burnout is significantly associated with increased incidences of DKA

and hospitalisation (Abdoli et al., 2021).

Recognising the impact that this relentlessness is having on an individual and
employing a level of self-directed empathy and compassion appeared to serve as a protective
factor from burnout,, as HA states, “I try to be kind to myself and just say ‘okay well today is
not a good day, tomorrow is going to be different’, and that does help as well to free up space.”
Compassion-focussed therapies may therefore play an important role in promoting self-

efficacy in condition management of T1D (Kaelberer & Tanenbaum, 2023).

Negative self-talk. Another important factor which was evident across interviews was
the level of negative self-talk associated with T1D and its management. As RF bluntly
describes, “our bodies are just broken”. Research has highlighted that negative self-talk and
negative thinking are significantly associated with increased levels of affective distress and
lower self-esteem (Ronan & Kendall, 1997; Verplanken et al., 2007), which are associated with

a number of mental health conditions including depression, anxiety, and eating disorders
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(Agliata & Renk, 2009; Christensen & Haynos, 2020). This frequency of negative self-talk
could therefore help understand why such mental health conditions are typically higher among

individuals with T1D (Barnard et al., 2006; Bernstein et al., 2013, Hall et al., 2021).

Accepting changes to life path. A further common theme among participants was
coming to terms with their diagnosis. Interestingly, many of the participants described their
process of accepting their T1D as following many of the stages of grief (Kubler-Ross &
Kessler, 2009). Initially upon diagnosis, PM described intense sadness which resulted in her
seeking psychological support, “after | was diagnosed, | came home and just cried, night after
night.” Further to this, BH described bargaining thoughts, “l wish | could have just one meal
when | don't have to worry about how much I'm eating or how much insulin I'm gonna need
for it.” MG also elicited signs of denial, describing an incident during a period of burnout where
she fell into DKA and ended up in hospital, “if I'm in hospital, | don't have to deal with
[diabetes]”. LC also described her journey to acceptance of her condition, “/’m not gonna let
it piss me off...1 have to accept this, it’s not going to change. I don’t want to be battling it, cross
with it, all of that because it’s like, I have to be accepting of this, this is my life now. So I had
that attitude which I think has served me well”. This progression to acceptance was also echoed

by HA, and after describing her path to acceptance, stated, “it’s grief'isn’t it.”

These results are among the first to highlight a mourning period which occurs when
individuals are diagnosed with T1D, particularly if this diagnosis occurs during adulthood.
Acceptance has been highlighted as a protective factor from burnout and reduced impact on
mental health. While previous research has demonstrated that family members of newly
diagnosed children with T1D often experience the five stages of grief (Lowes & Lyne, 2000),
there is no empirical research looking into this phenomenon in those diagnosed as adults.
Future research may wish to examine whether newly diagnosed adults with T1D demonstrate

the five stages of grief, and whether this specifically impacts their efficacy and perceived
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capacity to manage their condition. It may also help advise future intervention development,
as grief counselling or resources may be pertinent to provide to newly diagnosed adults with

T1D.

6.4.4 Social Support

Levels of social support significantly mediated feelings of capacity and efficacy in managing
individuals’ T1D. Having others around them who could provide emotional support was stated
by participants to have a significant impact on their emotional wellbeing, whereas lack of
empathy and compassion regarding the emotional impact of condition management from HCPs

was found to be a significant barrier for many.

Type 1 diabetes community. A common theme for many of the individuals
interviewed was the importance and the impact that having a community of other T1Ds had,
both for emotional support but also to help with practical advice regarding condition
management. As HA states, “fo find the Twitter community...it has been like a, a door opening
up for me where I've realised oh my god, there are other people like me”. This social inclusion
links strongly to the need-to-belong theory of SR (Baumeister, 2012), and demonstrates that
this sense of community can protect from feelings of reduced self-efficacy. Similarly, MG
highlights the impact that this community can have on enhancing knowledge of T1D
management and, therefore subsequently, SR, “l seem to get more answers from the Twitter
community than | do in the medical community because they've either been through it, you

know”.

Perhaps pertinent to this sense of community increasing feelings of self-efficacy is the
fact that all participants of the current study were recruited through the diabetes community on

Twitter. Given that participants were active members of this online community, this would tend
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to suggest that they were likely to be more engaged with their condition and therefore willing
to participate in the research and share their experiences. The results of this study may therefore
not align as closely in individuals with T1D whose relationship with their condition is

significantly more negative.

Family. Similar to the T1D community, participants highlighted the impact that family
relationships could have on their feelings of self-efficacy towards their condition. BH
demonstrated how the support from her husband made her feel able to manage her condition
from the point of diagnosis, “That first night, | cried in my husband's arms. And he's like, says
we've got this. We can do this. He set up an Excel spreadsheet with everything that | was eating
and everything. And he contacted Diabetes UK, who are really good. Umm, so yeah, | mean,
you know, | can't fault the support I've had.” This concurs with previous research which has
highlighted the impact that family support can have on perceived self-efficacy. When
examining this impact on an alternative chronic physical health condition, Kara Kasik¢1 and
colleagues (2007) demonstrated that family support significantly improved feelings of self-
efficacy and levels of self-care among patients. This suggests that interventions designed to
improve the knowledge and empathy of family members of newly diagnosed T1Ds may

significantly improve future outcomes.

Healthcare professionals. Levels of understanding and empathy from HCPs played a
significant part on reported levels of self-efficacy among participants. However, participants
consistently alluded to the lack of support they received from their HCPs and the impact that
this then had on their mental health and levels of self-efficacy. MG highlighted this lack of
emotional support or empathy from her HCPs, “one year I'd actually dropped my HbAlc but
like, I think it was like 10 or 11, so it was quite a big drop for me, | was really, like, proud of
myself...not once in the phone call did they say ‘ohh, you're doing really well.’ It was ‘no that's

not good enough, you still need to push.” The importance of language has been identified as a
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factor in the development of T1DE, as it can categorise individuals into black and white
thinking about their condition management (Partridge et al., 2020). It is therefore pertinent for
HCPs to monitor their use of language, and ensure that an understanding and empathic manner

is maintained.

6.4.5 Technological advances

Participants varied in regard to their usage of technologies. However, particularly for the two
who were utilising a closed-loop insulin pump algorithm, the impact that technology had on
their cognitive capacity and overall quality of life were evident. Access to a vast quantity of
data consistently did have its drawbacks, though, and this was prominent even among

participants who only had access to flash glucose technology.

Reduction in cognitive burden. Highlighted previously was the impact that T1D has
on cognitive capacity, due to the complex and variable nature of the condition. Participants
using a closed-loop system emphasised how this technology was able to significantly reduce
this cognitive load, improving their quality of life and overall level of self-efficacy. HA reports,
“it is really life changing. It can really lighten the burden, you know, in every aspect.”
Technology can therefore mitigate some of the cognitive capacity required to manage T1D,

and also improve levels of self-efficacy by reducing periods of high and low BG.

Data burnout. While technology can lead to significant improvements, such is the
drain felt by the relentless management of T1D, especially given that technology has now made
BG accessible consistently throughout the day, that many participants alluded to the fact that
they intentionally take a step back from their management when it was perceived to be having
a significant impact on their quality of life, as RF mentions, “with all the data around me...you

could easily get overwhelmed with it.” This could indicate that there is an innate self-
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preservation in play which recognises when self-regulatory stores are becoming too depleted
and causes the person to actively disengage with the behaviour(s) which are causing this
depletion. The Social Self-Preservation Theory (Dickerson et al., 2004) may help to explain
this, whereby if an individual with T1D puts all of their efforts into managing their BG and still
(inevitably) has periods of being out of range, this may be perceived as a threat to the self and
cause feelings of shame, which can lead to negative cognitive and physiological responses

(Dickerson et al., 2004).

Furthermore, having access to technology can also reduce feelings of self-efficacy, as
HA describes, “it's almost like weighing yourself. You feel alright and then you get on the
weighing scales and like ohh put on weight because | didn't feel bad about myself until I've
weighed...if I'm feeling like it's going OK and I'm feeling good in myself to then see that I'm
only 50% time in range or whatever, it’s gonna make me feel not good about it.” This highlights
that while technology can largely have a positive impact on reducing cognitive load and
improving self-efficacy, the consistent exposure to so much data has the potential to cause the

opposite effect.

6.5 Conclusion

This study was interested in understanding the prominent experiences of women with T1D,
and explore how these factors impact SR capacity and feelings of self-efficacy. The complex
and variable nature of T1D was found to be a drain on cognitive capacity, while the impact of
food and social misconceptions were found to be threats to feelings of self-efficacy. The impact
that living with T1D has on mental health and wellbeing was a consistent theme throughout
the interviews, and a mourning period was identified which can mitigate mental health. Social

support was also identified as an important mediator of feelings of self-efficacy, with social
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inclusion and empathy identified as protective factors. The impact that technological advances
have on SR capacity and self-efficacy were also explored, with their impact on reducing
cognitive burden examined, but also how data overload can lead to levels of burnout and
reduction in self-efficacy. These factors should be individually explored in future research,

where prospective interventions can be examined empirically.
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Table 7

Patient demographics
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Pseudonym Age Length of diagnosis ~ Technology utilised

CL 41 14 years Dexcom & MDI

HA 49 24 years Dexcom & Medtronic 780G
(closed-loop)

MG 37 12 years Libre 2 & MDI

PM 38 1 year Libre 2 & MDI

RF 44 26 years Libre 2 & Omnipod (hybrid
closed-loop)

BH 44 4 years Finger pricks & MDI
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6.7
Table 2

Themes, sub-themes, and example quotes

Theme Sub-theme Quotes

Complexity and
variability of
condition
management
Relentless “basically throughout the day | tend to check a lot
cognitive effort more now because I've noticed that stress with work
required and anxiety kind of pushes my levels up, so
sometimes | have to make my little adjustments sort
of thing. So a lot of the day is mainly micromanaging,

like ohh do I need to take insulin?”

“One day is never the same as the next...and that’s
why sometimes it’s quite difficult because, um, you
never know what you’re going to get and so you have

to deal with that”

Variability “it's having to like completely switch how you're
caused by doing things week, you know, day by day, depending
menstrual cycle where your period is”

and menopause
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Threats to self-

efficacy

Food and eating

Social
misconceptions
of type

diabetes

1

“a week before I have my period, I become really
insulin resistant and it, | do track my periods but it
takes me usually a few days, oh, that's happening. So
I'm like, why am | running high? Why am | running?
And then I'm like, okay, like literally nearly having to

double my dose to kind of cover meals”

“l don't not take my insulin and eat food. | don't, |
haven't done that. I’ll not eat...I'm not trying to lose
weight. I'm not trying to not take my insulin, it's not
that. | just can't deal with the burden of it or the

complexity of it, cause it's not in, out, and done”

“I was finding it really difficult to keep within range
or, you know, impossible to keep within range, but
difficult to keep in any sort of good time in range on

my, on my libre. So I did start limiting my carbs”

“you also have to deal with people’s expectations.
You know, like how come you’re feeling this way,
you know, no change since yesterday, yesterday you
were in great form. Now you’re just kind of, you
know, a slob [laughs], you know, or you’re saying that

things are not right etcetera, etcetera. And you have to
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Impact

mental health

on

Lack of access to

diabetes

healthcare

services

balance the hormones of being premenopausal, you

know, so it’s, it’s really hard, it’s really hard.”

“I'm a 38 year old woman, getting this at this point in
my life. And | don't wanna diminish, you know, other
people's experiences getting it as children because it's
completely different, but the difficulty I've had with
that is nobody around me knows anything about it.
Nobody around me knows what to do or get just how
much this impacts on my life and how many times of
the day | think about it and have to plan and they just

don't understand”

“I haven't had an appointment with my consultant for

a year and a half, so my last two have been cancelled”

“I haven't had a face to face appointment since 2019”

“it’s just a phone call every 12 months”
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Relentlessness

leading

burnout

Negative

talk

to

self-

“over the years I’ve kind of realised how much head
space it takes for me. Um, and part of kind of being,
like, a bit anxious and switched on, | think, is
definitely linked to that. Being vigilant, the whole
time, that kind of what’s my body doing, how am I
feeling, planning ahead, thinking. And I think I’ve,
yeah, I’ve kind of been a bit gentler on myself,
acknowledging maybe that is, maybe that is a lot to

kind of carry.”

“I’m probably tired because I’'m doing this a lot and it
does effect your health and. Just being a bit gentler
with myself about it | think, and understanding that
that is something that’s on me, and yeah it takes a lot

of physical and mental energy”

“If I've been high for a while, I'm kind of like
[redacted] you need to get like, you need to be more
confident with your dosing and be really on it and take

more risks of going hypo”

“I'll give myself a talking to, I think if I've just, I can

sort of like see that I've been high too much”

“our bodies are just broken”
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Social support

Accepting
changes to life

path

Type 1 diabetes

community

“I think I just was always like I’m not gonna let it piss
me off. | have to accept, so from the beginning | was
always like I have to accept this, it’s not going to
change. I don’t want to be battling it, cross with it, all
of that because it’s like, I have to be accepting of this,
this is my life now. So I had that attitude which I think

has served me well”

“it took some time just to get to grips with it and just
to, um, to accept it and I think that’s what it is. It’s,
you know, acceptance is something that, um, you, you

get, um, at one point but sadly it’s not straight away”

“I wish I could have just one meal when I don't have
to worry about how much I'm eating or how much
insulin I'm gonna need for it. | just wanna be able to
just eat and not think about it. And sadly those days

are gone.”

“I'm now on the WhatsApp group and it's a really
lovely tight little community of people [with type 1
diabetes] and just the very fact that they are all in the
same geographical area and they have the same
crappy experience of the health service or the same

waiting times, it just makes a difference”
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Family

Healthcare

professionals

“That first night, | cried in my husband's arms. And
he's like, says we've got this. We can do this. He set
up an Excel spreadsheet with everything that I was
eating and everything. And he contacted Diabetes
UK, who are really good. Umm, so yeah, | mean, you

know, | can't fault the support I've had”

“I'm lucky because I can just bounce off of my partner
and just say oh for Christ sake, what's going on this

time sort of thing”

“I don't feel I get enough support from like my
diabetes team.. literally it was like, their attitude was
well we can't do anything anymore, like, you know,
it's up to you to manage your diabetes, you know. And

I'm like but I don't know how to do it”

“like a case in point, one year I'd actually dropped my
HbAlc but like, I think it was like 10 or 11, so it was
quite a big drop for me, I was really, like, proud of
myself...not once in the phone call did they say ‘ohh,
you're doing really well.” It was ‘no that's not good

enough, you still need to push”
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Technological

advances

Reduction on

cognitive burden

Data burnout

“it's just the freedom. It's like | wouldn't have the job
I have unless we had the tech. And if I, I wouldn't
have, be as comfortable and getting stuck into my
work if I didn't have, if | didn't trust the tech. And, and
I didn't, | wouldn't have a, have the freedom I have as
a parent even more so to do what | do and trust the

tech and the tech can be trusted and does enough”

“it is really life changing. It can really lighten the
burden, you know, in every aspect. You know your
line is much improved because for a start you sleep at

night”

“with all the data around me...you could easily get

overwhelmed with it”

“it's almost like weighing yourself. You feel alright
and then you get on the weighing scales and like ohh
put on weight because | didn't feel bad about myself

until I've weighed...if I'm feeling like it's going OK
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and I'm feeling good in myself to then see that I'm
only 50% time in range or whatever, it’s gonna make
me feel not good about it. So yeah, if I'm honest, I'm

a little bit avoidant with 1t”
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Chapter 7

Self-Regulation and Type 1 Diabetes: Links to Disordered Eating, Condition Management,

and Insulin Omission for Weight Loss

Discussion
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7.1 Overview

This thesis explored the role of self-regulation (SR), and more specifically how the capacity
and motivation to self-regulate impacts disordered eating, condition management, and insulin
omission for weight loss (10) among women with type 1 diabetes (T1D). Rates of T1D and
disordered eating (T1DE), in women in particular, have previously been demonstrated as
highly prevalent (Doyle et al., 2017). Studies report TIDE is associated with increase in
morbidity and mortality and a reduced quality of life compared to those with type 1 diabetes
who do not restrict insulin (Peveler et al., 1992) , as it is often associated with an increase in
average blood glucose (BG) levels (HbAlc; Nilsson et al., 2020) which can lead to the
development of a number of long-term physical health complications including retinopathy,

neuropathy, nephropathy, and early mortality (Hall et al., 2021).

Living with T1D necessitates a large amount of daily SR demand. Individuals must
consistently monitor their BG, assess the carbohydrate contents of any food they are consuming
and calculate an appropriate insulin dosage to be administered. They must be aware of their
hormonal state and the impact that deviations can have on insulin sensitivity, and monitor
activity levels which could adjust BG levels, to name a few daily considerations. A behaviour
exclusive to individuals with T1D, and one which is prominent among people suffering with
T1DE, is 10 whereby insulin is purposely omitted because the subsequent high BG levels can
lead to rapid weight loss. Studies have indicated that rates of 10 among individuals with T1D
may be as high as 60% (Deiana et al., 2016), and therefore identifying factors which lead to
the development of this behaviour is critical in understanding its function, developing future

interventions, and reducing long-term complications.

The ability to enact SR is considered essential to success (Calkins, 2007; Moffitt et al.,

2011; Vohs & Baumeister, 2011), as it refers to one’s ability to monitor, regulate, and amend
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their emotions and behaviours to attain a long-term goal (Nigg, 2017). A body of research has
identified deficits in SR among individuals with eating disorders (EDs), including anorexia
nervosa (AN; Hatch et al., 2010) and bulimia nervosa (BN; Biberdzic et al., 2021). The purpose
of the present thesis was to explore SR among individuals with T1D, and examine whether it

plays a role in the development of T1DE, and omission or restriction of insulin.

One prominent theory of SR is the strength model of self-control (Baumeister et al.,
2007), which considers SR a finite resource which becomes depleted through use (termed ‘ego
depletion’). In other words, effortful engagement of SR will result in reduced capacity to enact
SR subsequently. Consistent use of SR, through the relentless requirements of managing T1D
for instance, could cause chronic depletion of SR resources (Wang et al., 2015) and potentially

leave individuals more susceptible to developing disordered behaviours.

Another prominent theory of SR is the self-efficacy theory of motivation. This proposes
that individuals who have the belief in themselves to be able to learn and perform effectively
have a greater ability to manage their emotions and behaviours (Bandura, 1997; Schunk, 1990).
Levels of self-efficacy have been repeatedly demonstrated as predictors of chronic illness
management (Chan, 2021; Farley, 2020), with reductions in self-efficacy associated with less
adherence to treatment (Curtin et al., 2008) and increased risk of depression (Bandura et al.,

1999).

The studies reported in this thesis were therefore designed with the aim of exploring
the role of SR deficits in the development of disordered eating, firstly among the general
population and then to investigate their relationship in TLDE and 1O in women with T1D, to
gain a greater understanding about the factors which might be causing these deficits. This
initially meant exploring SR among the general population, to identify whether deficits may

leave women more susceptible to engaging in disordered eating practices where a tentative
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association was found between SR deficits and increased bulimic tendencies. This
methodology was continued into the next study where these SR deficits were identified among
a population of women with T1D, and T1DE and IO were found to significantly relate to
reduced SR. In an attempt to identify whether SR deficits were the consequence of the constant
focus on food and carbohydrate counting necessary in T1D, the third experiment employed an
implicit association test to examine unconscious bias around food. The main aim was to
investigate whether high carbohydrate foods, which arguably demand greater cognitive effort
among individuals with T1D and therefore a greater demand on SR, were perceived as more
negative. The results did not support this hypothesis, and in fact demonstrated the opposite
whereby low carbohydrate foods were associated with a negative implicit bias and greater drain
on SR. From this, a qualitative interview study was devised as the fourth experiment, to allow
women living with T1D to provide a personal account as to what drives or restricts their

condition management and eating behaviours.

Overall, the four studies together showed that deficits in SR are common among women
with T1D, and that these deficits drive difficulties in condition management which can lead to
T1DE and 10. However, these deficits may not be the result of the constant focus and cognitive
demand required by food, as there was no difference on SR scores between T1Ds and controls
in the implicit association test. Rather, based on individual accounts of living with the
condition, there appears to be a relationship between the general cognitive demand of living
with the condition, and the consistent threats to self-efficacy, which can lead to SR failures and
disordered eating practices among women with T1D. More specific findings relating to the
individual experiments will be discussed in the following sections. Future research and

limitations will also be addressed.
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7.2 Self-Regulation as a Predictor of Disordered Eating in the General Population

Previous research has suggested that SR deficits are present in a number of EDs (Beadle et al.,
2013, Lavender et al., 2015), however there was little to no research exploring SR and its links
to disordered eating practices in the general population. The first paper of the thesis (chapter
3) aimed to address this, by examining the role of SR in disordered eating behaviours and body
image among women in the general population. It was hypothesised that deficits in SR could
be identified as a predictor of the development of disordered eating through standardised
questionnaires. Our results provided tentative support for this hypothesis, whereby regression
analysis demonstrated that reduced scores on the SR measure (SSRQ) significantly predicted
increased disordered eating behaviour (measured on the EAT-26) and reduced body
satisfaction (on the BSQ). This association was particularly prominent on the Bulimia and Food
Preoccupation subscale of the EAT-26 indicating that, among the general population, a lack of
perceived control regarding food consumption may leave individuals with SR deficits
susceptible to developing bulimia nervosa (BN), as suggested by previous research (Schupak-

Neuberg & Nemeroff, 1993; Lavender et al., 2015).

This paper also allowed for a baseline to be produced with regard to the SR levels and
disordered eating patterns of individuals without T1D, which could then be drawn upon as a

methodologically similar experiment in the second paper.

7.3 Self-Regulation Deficits in Women with Type 1 Diabetes as a Predictor of Type 1
Diabetes and Disordered Eating (T1DE), and Insulin Omission as a Method of Weight

Loss (10)

Relative to the general population explored in the first paper, paper 2 demonstrated that women

with T1D were significantly more likely to demonstrate SR deficits. This supported our
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hypothesis that the demands of living with T1D causes greater depletions to SR, making
individuals more susceptible to subsequent SR failures. This provides evidence in support of a
number of SR theories explored in the literature review, including the resource model of self-
control (Baumeister et al., 2007). The constant daily demand placed on SR in order for
individuals with T1D to effectively manage their BG could lead to this finite SR store becoming

chronically depleted, leading to the deficits in SR demonstrated in the second paper.

Alternatively, as explored at greater length in the fourth paper, these deficits in SR may
be due to reduced feelings of self-efficacy which consequently reduces motivation to
effectively regulate condition management (Bandura, 1997). The self-efficacy of women with
T1D has been demonstrated to be influenced by a variety of factors, from unpredictability of
BG management causing feelings of struggle, to social misconceptions leading to negative self-
perceptions. Based on the principles of social cognitive theory (Bandura, 1986), insufficient
self-efficacy would cause individuals with T1D to demonstrate difficulties managing their
emotions and behaviours (Schunk, 1990), therefore resulting in SR failures which leave them

more susceptible to developing difficulties with their mental health.

While support for a number of theories of SR have been discussed, a full understanding
of which most aligns with the deficits found in this research is beyond the scope of the current
thesis. Further examining and identifying the social, cognitive, and neurological drivers of

these deficits in individuals with T1D should be priority for future researchers.

These deficits in SR among women with T1D were also strongly associated with
disordered eating behaviours, especially those measured through the diabetes specific DEPS-
R. This demonstrated that as levels of SR reduced, individuals were more likely to engage in
T1DE and 10. This provides support for the findings of Grylli and colleagues (2010) who

demonstrated a relationship between SR deficits and disordered eating behaviours in
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adolescents. However, our research adds to the knowledge base by demonstrating that this
relationship is not restricted to adolescents but is also present in adulthood. It also demonstrates
this relationship in regard to diabetes-specific behaviours, highlighting the strong link between
SR deficits and T1DE. The results presented in paper 2 are also among the first to demonstrate
the link between reduced SR and engagement in 1O, indicating that the lower SR capacity

increases the likelihood to manipulate the insulin regime as a method of losing weight.

The evidence from paper 2 adds to our knowledge about the prevalence of T1DE and
I0 among women with T1D. In our sample, over 60% of participants scored above the
threshold indicative of TLDE behaviours, with 40% also admitting to 10. These results indicate
that disturbed eating behaviours are highly prevalent among women with T1D. While research
has struggled to quantify rates of EDs across the lifespan of women, the general consensus is
that rates are typically higher during adolescence compared to adults (Fulton, 2016). While the
present collection of studies did not collect data on prevalence rates of TIDE or 10 in
adolescents, it is fair to state that the prevalence rates among women with T1D are still starkly
high and therefore evidence of such behaviours should be continually watched for long into

adulthood.

7.4 Measuring T1DE and 10 in Clinical Practice

The second experiment highlighted the disparity which exists between different questionnaires
in terms of their sensitivity to diabetes-specific disordered eating behaviours. It was evidenced
that the diabetes-specific DEPS-R questionnaire was far more sensitive to disordered eating
practices in women with T1D than the more generic EAT-26 questionnaire. Indeed it led to the
identification of and additional 40% of participants who exceeded the cut-off score to indicate
T1DE. This disparity could hold great significance in clinical practice. Screening for EDs is

recommended in diabetes clinics during pre-adolescence, and continue through late
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adolescence and into early adulthood (Hanlan et al., 2013), with researchers acknowledging
the upmost importance of screening early and often. However, there is currently significant
reluctance among clinicians to routinely screen for T1DE and 10, which appears to be largely
driven by a lack of confidence among HCPs in identifying and managing the care of such
patients (Brewster et al., 2020). Given the number of positive DEPS-R scores seen within the
current research, it is imperative that TLDE become a more routine aspect of T1D care. Within
this, our research demonstrates that the DEPS-R should be utilised as the preferred screening
questionnaire, to ensure that individuals with T1DE are not missed because of lack of
sensitivity of more generic screening methods. However, as previously noted, the DEPS-R is
not holistic in terms of capturing all disordered eating behaviours and should therefore be used

as an initial screen which can be followed up by further clinical assessment.

7.5 Food and Carbohydrate Counting and Links to Self-Regulation

Given the deficits in SR and their association to T1DE and 10 found in paper 2, paper 3 looked
to examine whether these deficits were associated with food and carbohydrate counting. As the
SR demands of continuous carbohydrate counting necessary to maintain BG control are high
and constant, it was hypothesised that negative implicit relationships may have been developed
among women with T1D towards high carbohydrate foods as they require greater insulin
adjustment and therefore potentially SR resources. Our results from paper 3, however,
demonstrated no negative bias towards high carbohydrate food. Indeed, high carbohydrate
foods were actually seen as more desirable, perhaps because many individuals with T1D often
deprive themselves of these foods in an effort to protect from adverse effects on BG. In this

case, and as was demonstrated with the results, greater SR demands were linked to low
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carbohydrate foods, perhaps because of the restraint necessary to avoid the more desirable high

carbohydrate foods (Herman & Polivy, 1984).

7.6 Social Support as a Protective Factor of SR

Paper 4 sought to gain a greater understanding of women’s lived experiences of managing T1D
on a daily basis, and to identify factors relating to the deficits in SR identified in previous
experiments. While a number of factors were identified which served to reduce SR, from the
interviews conducted in paper 4 the role of social support in promoting self-efficacy was a
consistent theme. High levels of support from family and friends promoted feelings of
capability and control, whereas low levels of support mediated negative self-talk and a
reduction in self-efficacy. These findings of the impact that a positive social network can have
on feelings of self-efficacy and their resulting impact on ability to enact SR support the work
previously conducted by Farley & Kim-Spoon (2014) who suggested that social connections
have a strong impact on the development of SR during adolescence, and demonstrate that these
connections continue to play a defining role in SR into adulthood. These findings therefore
highlight that, among women with T1D, having supportive social networks can serve as a
protective factor to SR depletion. Conversely, however, a lack of social support can lead to a
reduction in self-efficacy and subsequent difficulties enacting SR, which, based on the results
of paper 2, may leave individuals more susceptible to developing T1DE and 1O. Future research
should consider how families and friends can best be supported to offer support to those living

with T1DE.

7.7 Technological Advances and Self-Regulation
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Technological advances in diabetes medicine are leading to a whole new area of research into
T1D. As evidenced in paper 4, technology has the potential of largely reducing the burden
previously felt by the daily demands of managing the condition. This supports a recent study
which found that, among participants who were using closed-loop automated insulin delivery,
the biggest benefit felt was the reduction in mental and behavioural burden (Suttiratana et al.,
2022). This reduction in mental burden could lead to a reduction in SR burden. However, as
highlighted in paper 4, the constant accessibility to BG readings and trends can have the
potential to cause burnout, whereby an individual no longer feels able to process the levels of
data they are exposed to. This phenomenon appears to be a novel finding, but links well to the
research examining alarm fatigue which is seen often among people with flash or continuous

glucose monitoring (CGM) technologies (Shivers et al., 2013).

There are a number of unknowns regarding the development of new technologies for
people with T1D and the impact these may have on SR. CGM allows individuals to observe
patterns in BG levels which would be difficult to recognise using older methods, and may
therefore lead to better BG management and increased feelings of self-efficacy regarding
condition management. Conversely, however, this constant availability of data could cause a
reduction in self-efficacy if BG levels are not within an individual’s preferred range. Further
research is necessary to understand the impact that these new technologies are having on SR,
and moreover to examine the impact this has on T1D management and development of T1DE

and 10.

7.8 Further Considerations

The aim of this thesis was not to evaluate the fit of different behavioural models of SR to those

living with T1D, but rather aimed to further our understanding of the relationship between SR
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related and condition management and disordered eating behaviours among women with T1D.
However, based on the findings presented it could be argued that a number of these theories of
SR, combined, may help explain the development and maintenance of T1DE and 10. For
example, based on the restraint theory proposed by Herman & Polivy (1984), and as presented
in paper 4, individuals with T1D have to enact a high level of cognitive control over their eating
on a day-to-day basis in order to maintain BG levels. This may make individuals more
susceptible to overeating if the high levels of cognitive control cannot be maintained. Over
time, such overconsumption of food and drinks can lead to weight gain, which in turn can lead
to behaviours to control their weight (although it ought to be mentioned that some extraneous
factors within T1D such as overtreatment of hypos, fear of exercise, and insulin being a growth
hormone, may also contribute to such weight gain). The deficits in SR observed within our
studies, based on the theory of ‘ego depletion’ (Baumeister et al., 2007) and self-efficacy theory
(Bandura, 1997) may help explain why individuals are unable to lose weight in a healthy
manner, and instead turn to disordered eating behaviours as a method of weight loss, such as
T1DE and 10. The isolation that comes with living with T1D, based on the need-to-belong
theory (Baumeister, 2012), also leaves these individuals unable to find the necessary
motivation to enact SR to improve diabetes management and stop 10. This can lead to a vicious
cycle of TIDE which is difficult to recover from, given that SR does not get chance to replenish

because of the daily demand which comes from living with T1D.

Worth noting is that in paper 4, while all participants mentioned changing their eating
habits in similar ways, none of them reported any difficulties with T1DE or 10. This could be
due to the fact that all participants were diagnosed with T1D at age 18 or older, meaning they
were adults when diagnosed. Previous research has indicated that girls diagnosed with T1D
between the ages of 7 and 18 years old were significantly more likely to develop a severe eating

disorder (Takii et al., 2011). This could therefore suggest that age of diagnosis may serve as a
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protective factor in the development of T1DE and 10, as SR has already had the opportunity to
fully mature prior to diagnosis and as such has not been subjected to depletions or deficits
during its development. While impossible to predict, it is of interest whether any of the reported
eating habits mentioned in paper 4 would have led to the development of T1DE had participants

been diagnosed at a younger age.

7.9 Future Research

A body of evidence, based on the theory of resource allocation (Beedie & Lane, 2012), suggests
that glucose is a resource that may fuel SR. This could suggest that, depending on an
individual’s BG levels at the time of completing one of the studies, their SR scores could have
been affected. Future research may wish to examine fluctuations in BG and its impact on
perceived SR in individuals with T1D, which would allow the aforementioned theory to be
assessed. This should also be taken into account when conducting future research, as it may

influence results examining SR in a population of people with T1D.

Moreover, the experiments presented in the current thesis only provide a snapshot of
SR at a single point in time. Longitudinal designs have been utilised to examine SR across an
extended time period in other areas of psychological research such as academia (Nota et al.,
2004) and exercise (Oaten & Cheng, 2006), so engaging similar methodology to explore SR
longitudinally among individuals with T1D could help provide a clearer picture as to whether

age of diagnosis or length of time living with the condition impacts SR levels.

Highlighted in experiment 4 was the impact that technology played on reducing mental
load, and thus alleviating the demand on SR. However, it was also noted that data overload can
cause individuals to disengage, as the constant exposure to BG readings, particularly, could

cause a threat to feelings of self-efficacy. As diabetes technology continues to progress and
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advance, future research needs to assess the impact of these new integrations to T1D

management on mental health and wellbeing.

Furthermore, beyond the scope of the current thesis was to compare populations of
individuals utilising different methods of diabetes management. Based on our findings, the
reduction in cognitive load associated with insulin pump use would suggest that among these
individuals there would be a lesser reduction in SR than in individuals using MDI. However,
there is currently no research exploring this. Future studies could examine the impact that
various methods of management of T1D have on SR, and explore the impact that these
technologies may play on the development or maintenance of T1DE and 10. Such research will
help to advise policies such as the NICE guidelines, and therefore improve accessibility to

technology throughout NHS Trusts.

7.10 Limitations

Weaknesses within each experimental study have been discussed as appropriate in the relevant
discussion sections of their chapter. However, further constraints which ought to be highlighted

are addressed below.

A major limitation to this thesis was the role of the COVID-19 pandemic. The initial
proposed experiments intended to examining SR within an adolescent T1D population,
utilising methodologies such as eye-tracking. The first 6 months of the PhD were therefore
focussed on designing a collection of studies suitable for an adolescent population, and
coordinating with NHS Trusts and school partners to identify and secure avenues of
recruitment. Once the pandemic hit, this work became void as these avenues of recruitment
were no longer viable, and therefore testing the adolescent population became unfeasible. A

significant amount of time therefore had to be spent redesigning the research questions of the
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thesis, while the levels of uncertainty around the length of lockdowns made it difficult to
conceptualise alternative research studies. Given this level of uncertainty, and to ensure that
novel data was still collected, all of the studies completed as part of the thesis were designed

to be completed online.

Completing research online presents further limitations to be considered. Firstly, and
particularly with the first three quantitative experiments where recruitment was largely
completed through the Prolific platform, participant motivation must be considered and as such
the level of effort and meaningful responses provided. Online research also presents the
challenge of potential bots and fake profiles attempting to complete research for monetary gain.
To account for this, throughout the studies quantifiers of engagement were included in the form
of attention checks, whereby any data that did not meet those checks was omitted from the
analysis. However, it ought to be noted that this does not guarantee truthful participant
responses throughout the rest of the study. Online research is also susceptible to confirmation
bias (Klayman, 1995), but given the nature of the restrictions to recruitment this was somewhat

unavoidable.

Also of note, given the ethical restrictions put into place as a result of the pandemic,
only very limited demographic data was collected about participants. As such, a number of
potentially useful pieces of information were not able to be collected which could have
impacted the results of the quantitative studies conducted. It is strongly recommended that
future research consider collecting clinical information such as the presence of any comorbid
conditions like coeliac disease, which may further increase the risk of disordered eating
(Tokatly Latzer et al., 2018), as well as demographics such as ethnicity as evidence suggests
that South Asian individuals, for example, are less likely to accept visible diabetes technology

due to fear of stigma (Capistrant et al., 2019).
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Furthermore, the qualitative interviews conducted are also susceptible to social
desirability bias, whereby the participant may struggle to disclose any information which would
present them in a less than favourable light. The design of the semi-structured interview
schedule was developed to minimise this effect, but its role in participant disclosures ought still
to be noted. Given my own personal experiences of living with T1D, during the transcription
and analysis of these interviews | was highly aware of my own researcher bias and subjectivity,

which is why | ensured that the analysis was independently examined by an impartial colleague.

It ought also to be addressed that the individuals with T1D who participated in each of
the experimental studies were likely to be more engaged with and have a more positive view
of their condition, which could have had the potential to skew findings. It is well established
that involving individuals with T1D in the co-design of research and behaviour interventions
can lead to better outcomes (O’Hara et al., 2017), but the challenge for researchers is reaching
those individuals who struggle to engage with their condition and, as such, research relating to

it.

7.11 Conclusion

In summary, this thesis has addressed a gap in the literature by exploring the role of self-
regulation on disordered eating, condition management, and insulin omission for weight loss
in women with type 1 diabetes. A number of theories of SR, such as the strength model of self-
control (Baumeister et al., 2007), self-efficacy theory (Bandura, 1997), and the need-to-belong
model (Baumeister, 2012) have been examined. The pertinence of SR to understanding T1D
management, T1DE, and IO has been explored, with deficits in SR shown to increase the risk

of T1DE and 10. Moreover, important implications for clinical practice have been highlighted,
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whereby the effectiveness of different methodological approaches to assessing T1DE have

been addressed.

While this thesis has highlighted SR deficits in women with T1D, and demonstrated a
link between these deficits, TIDE, and 10, this theoretical understanding must now be
translated into behavioural interventions intended to increase feelings of self-efficacy and self-
control. These interventions can then be studied and assessed so that deficits in SR among

women with T1D are reduced, and therefore quality of life improved.



162

Chapter 8

Consolidated Bibliography

Abdoli, S., Abazari, P., & Mardanian, L. (2013). Exploring diabetes type 1-related

stigma. Iranian journal of nursing and midwifery research, 18(1), 65.

Abdoli, S., Miller-Bains, K., Fanti, P., Silveira, M. S., & Hessler, D. (2021). Development and
validation of a scale to measure diabetes burnout. Journal of Clinical & Translational

Endocrinology, 23, 100251.

Acerini, C., Craig, M. E., De Beaufort, C., Maahs, D. M., & Hanas, R. (2014). Introduction to
ISPAD clinical practice consensus guidelines 2014 compendium. Pediatric

diabetes, 15, 1-3.

Ackard, D. M., Vik, N., Neumark-Sztainer, D., Schmitz, K. H., Hannan, P., & Jacobs Jr, D. R.
(2008). Disordered eating and body dissatisfaction in adolescents with type 1 diabetes
and a population-based comparison sample: comparative prevalence and clinical

implications. Pediatric diabetes, 9(4ptl), 312-319.

Adams, O. P. (2013). The impact of brief high-intensity exercise on blood glucose

levels. Diabetes, metabolic syndrome and obesity: targets and therapy, 113-122.

Affenito, S. G., & Adams, C. H. (2001). Are eating disorders more prevalent in females with
type 1 diabetes mellitus when the impact of insulin omission is considered?. Nutrition

Reviews, 59(6), 179.

Akdemir, A., Inandi, T., Akbas, D., Karaoglan Kahilogullari, A., Eren, M., & Canpolat, B. I.
(2012). Validity and reliability of a Turkish version of the body shape questionnaire
among female high school students: preliminary examination. European Eating

Disorders Review, 20(1), e114-e115.



163

Altinok, Y. A., Ozgiir, S., Meseri, R., Ozen, S., Darcan, S., & Goksen, D. (2017). Reliability
and validity of the diabetes eating problem survey in Turkish children and adolescents
with type 1 diabetes mellitus. Journal of clinical research in pediatric

endocrinology, 9(4), 323.

Amiel, S. A., Sherwin, R. S., Simonson, D. C., Lauritano, A. A., & Tamborlane, W. V. (1986).
Impaired insulin action in puberty. New England Journal of Medicine, 315(4), 215-

219.

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental

disorders (5th ed.). https://doi.org/10.1176/appi.books.9780890425596

Anderson, R. J., Freedland, K. E., Clouse, R. E., & Lustman, P. J. (2001). The prevalence of
comorbid depression in adults with diabetes: a meta-analysis. Diabetes care, 24(6),

1069-1078.

Anderson, R. M. (1995). Patient empowerment and the traditional medical model: a case of

irreconcilable differences?. Diabetes care, 18(3), 412-415.

Ang, L., Jaiswal, M., Martin, C., & Pop-Busui, R. (2014). Glucose control and diabetic
neuropathy: lessons from recent large clinical trials. Current diabetes reports, 14(9),

528.

Araia, E., Hendrieckx, C., Skinner, T., Pouwer, F., Speight, J., & King, R. M. (2017). Gender
differences in disordered eating behaviors and body dissatisfaction among adolescents
with type 1 diabetes: Results from diabetes MILES youth—Australia. International

Journal of Eating Disorders, 50(10), 1183-1193.


https://doi.org/10.1176/appi.books.9780890425596

164

Astrup, A. S., Tarnow, L., Rossing, P., Hansen, B. V., Hilsted, J., & Parving, H. H. (2006).
Cardiac autonomic neuropathy predicts cardiovascular morbidity and mortality in type

1 diabetic patients with diabetic nephropathy. Diabetes care, 29(2), 334-339.

Ata, R. N., Ludden, A. B., & Lally, M. M. (2007). The effects of gender and family, friend,
and media influences on eating behaviors and body image during adolescence. Journal

of Youth and Adolescence, 36, 1024-1037.

Atherton, H., Brant, H., Ziebland, S., Bikker, A., Campbell, J., Gibson, A., ... & Salisbury, C.
(2018). Alternatives to the face-to-face consultation in general practice: focused

ethnographic case study. British Journal of General Practice, 68(669), €293-e300.

Atkinson, M. A., Eisenbarth, G. S., & Michels, A. W. (2014). Type 1 diabetes. The

Lancet, 383(9911), 69-82.

Austin, M. P., Mitchell, P., & Goodwin, G. M. (2001). Cognitive deficits in depression:
possible implications for functional neuropathology. The British journal of

psychiatry, 178(3), 200-206.

Baechle, C., Castillo, K., StraBBburger, K., Stahl-Pehe, A., Meissner, T., Holl, R. W., ... & In
Cooperation with the German Paediatric Surveillance Unit (ESPED) and the DPV-
Science Initiative. (2014). Is disordered eating behavior more prevalent in adolescents
with early-onset type 1 diabetes than in their representative peers?. International

Journal of Eating Disorders, 47(4), 342-352.

Balani, R., Herrington, H., Bryant, E., Lucas, C., & Kim, S. C. (2019). Nutrition knowledge,
attitudes, and self-regulation as predictors of overweight and obesity. Journal of the

American Association of Nurse Practitioners, 31(9), 502-510.



165

Banasiak, S. J., Wertheim, E. H., Koerner, J., & Voudouris, N. J. (2001). Test-retest reliability
and internal consistency of a variety of measures of dietary restraint and body concerns
in a sample of adolescent girls. International Journal of Eating Disorders, 29(1), 85-

89.

Bandura, A. (1986). Social foundations of thought and action. Englewood Cliffs, NJ, 1986(23-

28).

Bandura, A. (1991). Social cognitive theory of self-regulation. Organizational behavior and

human decision processes, 50(2), 248-287.

Bandura, A. (1997). Self-efficacy: The exercise of control. New York: Freeman.

Bandura, A. (2009). Social cognitive theory of mass communication. In Media effects (pp. 110-

140). Routledge.

Bandura, A., & Walters, R. H. (1977). Social learning theory (Vol. 1). Prentice Hall:

Englewood cliffs.

Bandura, A., Freeman, W. H., & Lightsey, R. (1999). Self-efficacy: The exercise of control.

Journal of cognitive psychotherapy, 2, 158-166.

Bandura, A., Pastorelli, C., Barbaranelli, C., & Caprara, G. V. (1999). Self-efficacy pathways

to childhood depression. Journal of Personality and social Psychology, 76(2), 258.

Barnard, K. D., Skinner, T. C., & Peveler, R. (2006). The prevalence of co-morbid depression
in adults with Type 1 diabetes: systematic literature review. Diabetic medicine, 23(4),

445-448.

Baumeister, R. F. (2012). Need-to-belong theory. Handbook of theories of social

psychology, 2, 121-140.



166

Baumeister, R. F., & Heatherton, T. F. (1996). Self-regulation failure: An

overview. Psychological inquiry, 7(1), 1-15.

Baumeister, R. F., & Leary, M. R. (1995). The need to belong: desire for interpersonal

attachments as a fundamental human motivation. Psychological bulletin, 117(3), 497.

Baumeister, R. F., & Newman, L. S. (1994). Self-regulation of cognitive inference and decision

processes. Personality and Social Psychology Bulletin, 20(1), 3-19.

Baumeister, R. F., & Vohs, K. D. (2007). Self-Regulation, ego depletion, and

motivation. Social and personality psychology compass, 1(1), 115-128.

Baumeister, R. F.,, & Vohs, K. D. (2016). Misguided effort with elusive

implications. Perspectives on Psychological Science, 11(4), 574-575.

Baumeister, R. F., Tice, D. M., & Vohs, K. D. (2018). The strength model of self-regulation:
Conclusions from the second decade of willpower research. Perspectives on

Psychological Science, 13(2), 141-145.

Baumeister, R. F., Vohs, K. D., & Tice, D. M. (2007). The strength model of self-

control. Current directions in psychological science, 16(6), 351-355.

Baumeister, R.F. (2012). Need to belong theory In Van Lange, P. A. M., Kruglanski, A. W., &
Higgins, E T. (Eds). Handbook of Theories of Social Psychology. Sage: Thousand

Oaks, CA; 121-140.

Beadle, J. N., Paradiso, S., Salerno, A., & McCormick, L. M. (2013). Alexithymia, emotional

empathy, and self-regulation in anorexia nervosa. Ann Clin Psychiatry, 25(2), 107-120.

Beedie, C. J., & Lane, A. M. (2012). The role of glucose in self-control: Another look at the
evidence and an alternative conceptualization. Personality and Social Psychology

Review, 16(2), 143-153.



167

Bergen, N., & Labonté, R. (2020). “Everything is perfect, and we have no problems”: detecting
and limiting social desirability bias in qualitative research. Qualitative health

research, 30(5), 783-792.

Berner, L. A., & Marsh, R. (2014). Frontostriatal circuits and the development of bulimia

nervosa. Frontiers in Behavioral Neuroscience, 8, 395.

Bernstein, C. M., Stockwell, M. S., Gallagher, M. P., Rosenthal, S. L., & Soren, K. (2013).
Mental health issues in adolescents and young adults with type 1 diabetes: prevalence

and impact on glycemic control. Clinical pediatrics, 52(1), 10-15.

Biberdzic, M., Tang, J., & Tan, J. (2021). Beyond difficulties in self-regulation: the role of
identity integration and personality functioning in young women with disordered eating

behaviours. Journal of Eating Disorders, 9, 1-10.

Birk, R., & Spencer, M. L. (1989). The prevalence of anorexia nervosa, bulimia, and induced

glycosuria in IDDM females. The Diabetes Educator, 15(4), 336-341.

Blair, C. & Ursache, A. (2011). A bidirectional model of executive functions and self-
regulation. In R. Baumeister & K. D. Vohs (Eds.), Handbook of self-regulation:

Research, theory, and applications (2" ed., pp 300). New York, NY: Guildford Press.

Blair, C., & Diamond, A. (2008). Biological processes in prevention and intervention: The
promotion of self-regulation as a means of preventing school failure. Development and

psychopathology, 20(3), 899-911.

Blechert, J., Ansorge, U., Beckmann, S., & Tuschen-Caffier, B. (2011). The undue influence
of shape and weight on self-evaluation in anorexia nervosa, bulimia nervosa and
restrained eaters: a combined ERP and behavioral study. Psychological

medicine, 41(1), 185-194.



168

Bluestone, J. A., Herold, K., & Eisenbarth, G. (2010). Genetics, pathogenesis and clinical

interventions in type 1 diabetes. Nature, 464(7293), 1293-1300.

Blundell, J. E., & Tremblay, A. (1995). Appetite control and energy (fuel) balance. Nutrition

Research Reviews, 8(1), 225-242.

Boardman, J. (2011). Social exclusion and mental health—-how people with mental health
problems are disadvantaged: an overview. Mental Health and Social Inclusion, 15(3),

112-121.

Boisvert, D., Wells, J., Armstrong, T. A., & Lewis, R. H. (2018). Serotonin and self-control:
A genetically moderated stress sensitization effect. Journal of Criminal Justice, 56, 98-

106.

Brady, K. T., Back, S. E., & Coffey, S. F. (2004). Substance abuse and posttraumatic stress

disorder. Current directions in psychological science, 13(5), 206-209.

Braun, V., & Clarke, V. (2012). Thematic analysis. In H. Cooper (Ed.), APA handbook of
research methods in psychology, vol. 2: Research Designs (pp. 57—71). Washington,

DC: APA books.

Braun, V., & Clarke, V. (2021). To saturate or not to saturate? Questioning data saturation as
a useful concept for thematic analysis and sample-size rationales. Qualitative research

in sport, exercise and health, 13(2), 201-216.

Brewster, S., Partridge, H., Cross, C., & Price, H. (2020). Healthcare professional awareness
of eating disorders in people with type 1 diabetes: a staff survey. British Journal of

Diabetes, 20(2), 122-129.



169

Broadley, M. M., White, M. J., & Andrew, B. (2017). A systematic review and meta-analysis
of executive function performance in type 1 diabetes mellitus. Psychosomatic

medicine, 79(6), 684-696.

Brown J. M., Miller W. R., & Lawendowski L. A. (1999). The Self-Regulation Questionnaire.
In L. Vandecreek & T. L. Jackson (Eds.), Innovations in clinical practice: A source

book. (Vol. 17., pp. 281-293). Sarasota, FL: Professional Resources Press.

Brown, M. M., Brown, G. C., Sharma, S., Landy, J., & Bakal, J. (2002). Quality of life with
visual acuity loss from diabetic retinopathy and age-related macular

degeneration. Archives of ophthalmology, 120(4), 481-484.

Brown, S. A, Jiang, B., McElwee-Malloy, M., Wakeman, C., & Breton, M. D. (2015).
Fluctuations of hyperglycemia and insulin sensitivity are linked to menstrual cycle
phases in women with T1D. Journal of diabetes science and technology, 9(6), 1192-

1199.

Browne, J. L., Ventura, A., Mosely, K., & Speight, J. (2014). ‘I'm not a druggie, I'm just a
diabetic’: a qualitative study of stigma from the perspective of adults with type 1

diabetes. BMJ open, 4(7), e005625.

Bryden, K. S., Neil, A., Mayou, R. A., Peveler, R. C., Fairburn, C. G., & Dunger, D. B. (1999).
Eating habits, body weight, and insulin misuse. A longitudinal study of teenagers and

young adults with type 1 diabetes. Diabetes care, 22(12), 1956-1960.

Butner, J. E., Berg, C. A., Munion, A. K., Turner, S. L., Hughes-Lansing, A., Winnick, J. B.,
& Wiebe, D. J. (2018). Coordination of self-and parental-regulation surrounding type |
diabetes management in late adolescence. Annals of Behavioral Medicine, 52(1), 29-

41.



170

Button, E. J.,, & Whitehouse, A. (1981). Subclinical anorexia nervosa. Psychological

Medicine, 11(3), 509-516.

Buus, N., & Perron, A. (2020). The quality of quality criteria: Replicating the development of
the Consolidated Criteria for Reporting Qualitative Research (COREQ). International

journal of nursing studies, 102, 103452.

Calcutt, N. A., Cooper, M. E., Kern, T. S., & Schmidt, A. M. (2009). Therapies for
hyperglycaemia-induced diabetic complications: from animal models to clinical

trials. Nature Reviews Drug Discovery, 8(5), 417-430.

Calkins, S. D. (2007). The emergence of self-regulation: Biological and behavioral control
mechanisms supporting toddler competencies. Socioemotional development in the
toddler years: Transitions and transformations, 261-284.

Calzo, J. P., Sonneville, K. R., Haines, J., Blood, E. A., Field, A. E., & Austin, S. B. (2012).
The development of associations among body mass index, body dissatisfaction, and
weight and shape concern in adolescent boys and girls. Journal of Adolescent

Health, 51(5), 517-523.

Candler, T., Murphy, R., Pigott, A., & Gregory, J. W. (2018). Fifteen-minute consultation:
diabulimia and disordered eating in childhood diabetes. Archives of Disease in

Childhood-Education and Practice, 103(3), 118-123.

Capistrant, B., Friedemann-Sanchez, G., & Pendsey, S. (2019). Diabetes stigma, parent
depressive symptoms and Type-1 diabetes glycemic control in India. Social Work in

Health Care, 58(10), 919-935.

Carey, K. B., Neal, D. J., & Collins, S. E. (2004). A psychometric analysis of the self-regulation

questionnaire. Addictive behaviors, 29(2), 253-260.



171

Carlson, S. M., Moses, L. J., & Breton, C. (2002). How specific is the relation between
executive function and theory of mind? Contributions of inhibitory control and working
memory. Infant and Child Development: An International Journal of Research and

Practice, 11(2), 73-92.

Carraga, E. V., Silva, M. N., Markland, D., Vieira, P. N., Minderico, C. S., Sardinha, L. B., &
Teixeira, P. J. (2011). Body image change and improved eating self-regulation in a
weight management intervention in women. International Journal of Behavioral

Nutrition and Physical Activity, 8, 1-11.

Carter, E. C., Kofler, L. M., Forster, D. E., & McCulloch, M. E. (2015). A series of meta-
analytic tests of the depletion effect: self-control does not seem to rely on a limited

resource. J. Exp. Psychol. Gen, 144, 796-815. doi: 10.1037/xge0000083

Carver, C. S., Johnson, S. L., & Joormann, J. (2008). Serotonergic function, two-mode models
of self-regulation, and vulnerability to depression: what depression has in common with

impulsive aggression. Psychological bulletin, 134(6), 912.

Carver, C. S., Johnson, S. L., & Joormann, J. (2014). Dual process models and serotonergic

functioning: Impulse and self-control. Motivation and Its Regulation, 55-78.

Casey, B. J., & Caudle, K. (2013). The teenage brain: Self control. Current directions in

psychological science, 22(2), 82-87.

Castellanos, L., Tuffaha, M., Koren, D., & Levitsky, L. L. (2020). Management of diabetic
ketoacidosis in children and adolescents with type 1 diabetes mellitus. Pediatric

Drugs, 22, 357-367.



172

Cecilia-Costa, R., Hansmann, M., McGill, D. E., Volkening, L. K., & Laffel, L. M. (2021).
Association of executive function problems and disordered eating behaviours in teens

with type 1 diabetes. Diabetic Medicine, 38(11), e14652.

Chan, S. W. C. (2021). Chronic disease management, self-efficacy and quality of life. Journal

of Nursing Research, 29(1), e129.

Christensen, K. A., & Haynos, A. F. (2020). A theoretical review of interpersonal emotion
regulation in eating disorders: enhancing knowledge by bridging interpersonal and

affective dysfunction. Journal of eating disorders, 8, 1-10.

Clark, N. M., Dodge, J. A., Thomas, L. J., Andridge, R. R., Awad, D., & Paton, J. Y. (2010).
Asthma in 10-to 13-year-olds: challenges at a time of transition. Clinical

pediatrics, 49(10), 931-937.

Clark, N. M., Gong, M., & Kaciroti, N. (2014). A model of self-regulation for control of chronic

disease. Health Education & Behavior, 41(5), 499-508.

Colberg, S. R., Hernandez, M. J., & Shahzad, F. (2013). Blood glucose responses to type,

intensity, duration, and timing of exercise. Diabetes care, 36(10), e177-e177.

Colton, P., Olmsted, M., Daneman, D., Rydall, A., & Rodin, G. (2004). Disturbed eating
behavior and eating disorders in preteen and early teenage girls with type 1 diabetes: a

case-controlled study. Diabetes care, 27(7), 1654-1659.

Constanty, L., Lepage, C., Rosselet Amoussou, J., Wouters, E., Decoro, V., De-Paz, L., ... &
Urben, S. (2021). Non-pharmaceutical interventions for self-regulatory failures in
adolescents suffering from externalizing symptoms: a  scoping

review. Biomedicines, 9(9), 1081.



173

Cook-Cottone, C. (2016). Embodied self-regulation and mindful self-care in the prevention of

eating disorders. Eating disorders, 24(1), 98-105.

Cook-Cottone, C. P. (2015). Incorporating positive body image into the treatment of eating

disorders: A model for attunement and mindful self-care. Body image, 14, 158-167.

Cooper, P. J., Taylor, M. J., Cooper, Z., & Fairbum, C. G. (1987). The development and
validation of the Body Shape Questionnaire. International Journal of eating disorders,

6(4), 485-494.

Corbin, K. D., Driscoll, K. A., Pratley, R. E., Smith, S. R., Maahs, D. M., Mayer-Davis, E. J.,
& Advancing Care for Type 1 Diabetes and Obesity Network (ACT10N). (2018).
Obesity in type 1 diabetes: pathophysiology, clinical impact, and

mechanisms. Endocrine reviews, 39(5), 629-663.

Crockett, M. J., Clark, L., Lieberman, M. D., Tabibnia, G., & Robbins, T. W. (2010). Impulsive
choice and altruistic punishment are correlated and increase in tandem with serotonin

depletion. Emotion, 10(6), 855.

Cunningham, M. R., & Baumeister, R. F. (2016). How to make nothing out of something:
Analyses of the impact of study sampling and statistical interpretation in misleading

meta-analytic conclusions. Frontiers in psychology, 7, 1639.

Curtin, R. B., Walters, B. A., Schatell, D., Pennell, P., Wise, M., & Klicko, K. (2008). Self-
efficacy and self-management behaviors in patients with chronic Kidney

disease. Advances in chronic kidney disease, 15(2), 191-205.

da Silva, W. R., Dias, J. C. R., Maroco, J., & Campos, J. A. D. B. (2014). Confirmatory factor
analysis of different versions of the Body Shape Questionnaire applied to Brazilian

university students. Body image, 11(4), 384-390.



174

DAFNE Study Group. (2002). Training in flexible, intensive insulin management to enable
dietary freedom in people with type 1 diabetes: dose adjustment for normal eating

(DAFNE) randomised controlled trial. Bmj, 325(7367), 746.

Daneman, D., Olmsted, M., Rydall, A., Maharaj, S., & Rodin, G. (1998). Eating Disorders in
Young Women with Type 1 Diabetes: Prevalence, Problems and Prevention. Hormone

Research, 50(Suppl. 1), 79-86.

Das, B. M., & Evans, E. M. (2014). Understanding weight management perceptions in first-
year college students using the health belief model. Journal of American College

Health, 62(7), 488-497.

Davidov, E., Breitscheidel, L., Clouth, J., Reips, M., & Happich, M. (2009). Diabetic
retinopathy and health-related quality of life. Graefe's Archive for Clinical and

Experimental Ophthalmology, 247, 267-272.

Davidson, T. L., Jones, S., Roy, M., & Stevenson, R. J. (2019). The cognitive control of eating

and body weight: it’s more than what you “think”. Frontiers in psychology, 10, 430726.

Davis, C., Shuster, B., Blackmore, E., & Fox, J. (2004). Looking good—Family focus on
appearance and the risk for eating disorders. International Journal of Eating

Disorders, 35(2), 136-144.

Dearden, A., & Mulgrew, K. E. (2013). Service provision for Men with eating issues in
Australia:  an analysis of Organisations’,  Practitioners’, and Men's

experiences. Australian Social Work, 66(4), 590-606.

Deiana, V., Diana, E., Pinna, F., Atzeni, M. G., Medda, F., Manca, D., ... & Carpiniello, B.

(2016). Clinical features in insulin-treated diabetes with comorbid diabulimia,



175

disordered eating behaviors and eating disorders. European Psychiatry, 33(S1), S81-

S81.

Denecke, F. W. &,Hilgenstock, B. (1989). The Narcissism Inventory [in German].Hans Huber:

Bern.

Denzin, N. K., & Lincoln, Y. S. (2000). Handbook of qualitative research, 2nd ed. Thousand

Oaks, CA: Sage.

Denzin, N. K., & Lincoln, Y. S. (2008). Introduction: The discipline and practice of qualitative
research. In N. K. Denzin & Y. S. Lincoln (Eds.), Strategies of qualitative inquiry (pp.

1-43). Sage Publications, Inc.

Derenne, J. L., & Beresin, E. V. (2006). Body image, media, and eating disorders. Academic
psychiatry, 30, 257-261.

Diabetes UK. (2016). Facts and Stats. Retrieved from https://diabetes-resources-production.s3-
eu-west-1.amazonaws.com/diabetes-

storage/migration/pdf/DiabetesUK_Facts_Stats_Oct16.pdf

Diabetes U K. (2010). Diabetes in the UK 2010: key statistics on diabetes. London: Diabetes

UK.

Dickerson, S. S., Gruenewald, T. L., & Kemeny, M. E. (2004). When the social self is

threatened: Shame, physiology, and health. Journal of personality, 72(6), 1191-1216.

DiMeglio, L. A., Evans-Molina, C., & Oram, R. A. (2018). Type 1 diabetes. The

Lancet, 391(10138), 2449-2462.

Dion, J., Hains, J., Vachon, P., Plouffe, J., Laberge, L., Perron, M., McDuff, P., Kalinova, E.
& Leone, M. (2016). Correlates of body dissatisfaction in children. The Journal of

pediatrics, 171, 202-207.


https://diabetes-resources-production.s3-eu-west-1.amazonaws.com/diabetes-storage/migration/pdf/DiabetesUK_Facts_Stats_Oct16.pdf
https://diabetes-resources-production.s3-eu-west-1.amazonaws.com/diabetes-storage/migration/pdf/DiabetesUK_Facts_Stats_Oct16.pdf
https://diabetes-resources-production.s3-eu-west-1.amazonaws.com/diabetes-storage/migration/pdf/DiabetesUK_Facts_Stats_Oct16.pdf

176

Dobson, K. S., & Dozois, D. J. (2004). Attentional biases in eating disorders: A meta-analytic

review of Stroop performance. Clinical psychology review, 23(8), 1001-1022.

Donaghue, K. C., Marcovecchio, M. L., Wadwa, R. P., Chew, E. Y., Wong, T. Y., Calliari, L.
E., ... & Craig, M. E. (2018). ISPAD Clinical Practice Consensus Guidelines 2018:
Microvascular and macrovascular complications in children and adolescents. Pediatric

Diabetes, 19, 262-274.

Doyle, E. A, Quinn, S. M., Ambrosino, J. M., Weyman, K., Tamborlane, W. V., & Jastreboff,
A. M. (2017). Disordered eating behaviors in emerging adults with type 1 diabetes: a
common problem for both men and women. Journal of Pediatric Health Care, 31(3),

327-333.

D'Souza, M. S., Labrague, L. J., Karkada, S. N., & Kamble, P. (2020). Relationship between
socio-demographic, clinical factors, and quality of life in adults living with diabetic

nephropathy. Clinical Epidemiology and Global Health, 8(2), 343-349.

Edge, J. A. (2000). Cerebral oedema during treatment of diabetic ketoacidosis: are we any

nearer finding a cause?. Diabetes/metabolism research and reviews, 16(5), 316-324.

Edge, J. A., Ford-Adams, M. E., & Dunger, D. B. (1999). Causes of death in children with

insulin dependent diabetes 1990-96. Archives of disease in childhood, 81(4), 318-323.

Efstathiou, S. P., Tsiakou, A. G., Tsioulos, D. I., Zacharos, I. D., Mitromaras, A. G.,
Mastorantonakis, S. E., ... & Mountokalakis, T. D. (2002). A mortality prediction model

in diabetic ketoacidosis. Clinical endocrinology, 57(5), 595-601.

Elfhag, K., & Ro6ssner, S. (2005). Who succeeds in maintaining weight loss? A conceptual
review of factors associated with weight loss maintenance and weight regain. Obesity

reviews, 6(1), 67-85.



177

Elfstrom, P., Sundstrom, J., & Ludvigsson, J. F. (2014). Systematic review with meta-analysis:
associations between coeliac disease and type 1 diabetes. Alimentary pharmacology &

therapeutics, 40(10), 1123-1132.

Engstrom, 1., Kroon, M., Arvidsson, C. G., Segnestam, K., Snellman, K., & Aman, J. (1999).
Eating disorders in adolescent girls with insulin-dependent diabetes mellitus: a

population-based case-control study. Acta paediatrica, 88(2), 175-180.

Fairburn, C. G., & Beglin, S. J. (1994). Assessment of eating disorders: Interview or self-report

questionnaire? International Journal of Eating Disorders, 16, 363-370.

Fairburn, C. G., Cooper, Z., & O’Connor, M. (1993). The -eating disorder

examination. International Journal of Eating Disorders, 6, 1-8.

Fairburn, C. G., Peveler, R. C., Davies, B., Mann, J. I., & Mayou, R. A. (1991). Eating disorders
in young adults with insulin dependent diabetes mellitus: a controlled study. British

Medical Journal, 303(6793), 17-20.

Falcdo, M. A., & Francisco, R. (2017). Diabetes, eating disorders and body image in young
adults: an exploratory study about “diabulimia”. Eating and Weight Disorders-Studies

on Anorexia, Bulimia and Obesity, 22, 675-682.

Farley, H. (2020). Promoting self-efficacy in patients with chronic disease beyond traditional

education: A literature review. Nursing open, 7(1), 30-41.

Farley, J. P.,, & Kim-Spoon, J. (2014). The development of adolescent self-regulation:
Reviewing the role of parent, peer, friend, and romantic relationships. Journal of

adolescence, 37(4), 433-440.

Farooqi, A., Gillies, C., Sathanapally, H., Abner, S., Seidu, S., Davies, M. J., ... & Khunti, K.

(2022). A systematic review and meta-analysis to compare the prevalence of depression



178

between people with and without type 1 and type 2 diabetes. Primary care

diabetes, 16(1), 1-10.

Fazio, R. H., Sanbonmatsu, D. M., Powell, M. C., & Kardes, F. R. (1986). On the automatic

activation of attitudes. Journal of personality and social psychology, 50(2), 229.

Feldman, E. L., Callaghan, B. C., Pop-Busui, R., Zochodne, D. W., Wright, D. E., Bennett, D.
L., ... & Viswanathan, V. (2019). Diabetic neuropathy. Nature reviews Disease

primers, 5(1), 41.

Ferrari, J. R.,, & Pychyl, T. A. (2007). Regulating speed, accuracy and judgments by
indecisives: Effects of frequent choices on self-regulation depletion. Personality and

Individual Differences, 42(4), 777-787.

Figueroa, J. J., Basford, J. R.,, & Low, P. A. (2010). Preventing and treating orthostatic

hypotension: as easy as A, B, C. Cleveland Clinic journal of medicine, 77(5), 298.

Fisher, L., Polonsky, W. H., Hessler, D. M., Masharani, U., Blumer, 1., Peters, A. L., ... &
Bowyer, V. (2015). Understanding the sources of diabetes distress in adults with type

1 diabetes. Journal of Diabetes and its Complications, 29(4), 572-577.

Fiske, A., & Holmboe, K. (2019). Neural substrates of early executive function

development. Developmental Review, 52, 42-62.

Forde, H., Choudhary, P., Lumb, A., Wilmot, E., & Hussain, S. (2022). Current provision and
HCP experiences of remote care delivery and diabetes technology training for people
with type 1 diabetes in the UK during the Covid-19 pandemic. Diabetic

Medicine, 39(4), e14755.



179

Formea, G. M., & Burns, G. L. (1996). Selective processing of food, weight, and body-shape
words in nonpatient women with bulimia nervosa: Interference on the Stroop

task. Journal of Psychopathology and Behavioral Assessment, 18, 105-118.

Foss, B., & Dyrstad, S. M. (2011). Stress in obesity: cause or consequence?. Medical

hypotheses, 77(1), 7-10.

Frank, G. K., DeGuzman, M. C., & Shott, M. E. (2019). Motivation to eat and not to eat—The

psycho-biological conflict in anorexia nervosa. Physiology & behavior, 206, 185-190.

Frank, G. K., Shott, M. E., & DeGuzman, M. C. (2019). Recent advances in understanding

anorexia nervosa. F1000Research, 8.

Freeman, A. C. (2005). Eating disorders in males: A review. African Journal of

Psychiatry, 8(2), 58-64.

Freud, S. (1936). Inhibitions, symptoms and anxiety. The Psychoanalytic Quarterly, 5(1), 1-

28.

Friese, M., Loschelder, D. D., Gieseler, K., Frankenbach, J., & Inzlicht, M. (2019). Is ego
depletion real? An analysis of arguments. Personality and Social Psychology

Review, 23(2), 107-131.

Fulton, C. L. (2016). Disordered eating across the lifespan of women. In Presentation

presented at the American Counseling Association convention, Montreal, Quebec.

Gale, N. K., Heath, G., Cameron, E., Rashid, S., & Redwood, S. (2013). Using the framework
method for the analysis of qualitative data in multi-disciplinary health research. BMC

medical research methodology, 13, 1-8.

Garnefski, N., & Kraaij, V. (2007). The cognitive emotion regulation questionnaire. European

journal of psychological assessment, 23(3), 141-149.



180

Garner, D. M. (2004). EDI-3. Eating disorders inventory, 3.

Garner, D. M., Olmsted, M. P., Bohr, Y., & Garfinkel, P. E. (1982). The eating attitudes test:

psychometric features and clinical correlates. Psychological medicine, 12(4), 871-878.

Garofolo, M., Gualdani, E., Giannarelli, R., Aragona, M., Campi, F., Lucchesi, D., ... & Penno,
G. (2019). Microvascular complications burden (nephropathy, retinopathy and
peripheral polyneuropathy) affects risk of major vascular events and all-cause mortality

in type 1 diabetes: a 10-year follow-up study. Cardiovascular diabetology, 18, 1-16.

Gestsdottir, S., & Lerner, R. M. (2008). Positive development in adolescence: The development

and role of intentional self-regulation. Human Development, 51(3), 202-224.

Giedd, J. N., Blumenthal, J., Jeffries, N. O., Castellanos, F. X., Liu, H., Zijdenbos, A., ... &
Rapoport, J. L. (1999). Brain development during childhood and adolescence: a

longitudinal MRI study. Nature neuroscience, 2(10), 861-863.

Goebel-Fabbri, A. E. (2009). Disturbed eating behaviors and eating disorders in type 1
diabetes: clinical significance and treatment recommendations. Current diabetes

reports, 9(2), 133-1309.

Goebel-Fabbri, A. E., Fikkan, J., Franko, D. L., Pearson, K., Anderson, B. J., & Weinger, K.
(2008). Insulin restriction and associated morbidity and mortality in women with type

1 diabetes. Diabetes Care, 31(3), 415-4109.

Gonzalez, J. S., Peyrot, M., McCarl, L. A., Collins, E. M., Serpa, L., Mimiaga, M. J., & Safren,
S. A. (2008). Depression and diabetes treatment nonadherence: a meta-

analysis. Diabetes care, 31(12), 2398-2403.

Goodsitt, A. (1983). Self-regulatory disturbances in eating disorders. International Journal of

Eating Disorders, 2(3), 51-60.



181

Groop, P. H., Thomas, M. C., Moran, J. L., Waden, J., Thorn, L. M., Makinen, V. P., ... &
Forsblom, C. (2009). The presence and severity of chronic kidney disease predicts all-

cause mortality in type 1 diabetes. Diabetes, 58(7), 1651-1658.

Grylli, V., Wagner, G., Berger, G., Sinnreich, U., Schober, E., & Karwautz, A. (2010).
Characteristics of self-regulation in adolescent girls with Type 1 diabetes with and
without eating disorders: A cross-sectional study. Psychology and Psychotherapy:

Theory, Research and Practice, 83(3), 289-301.

Gunn, D., & Mansell, P. (2012). Glycaemic control and weight 7 years after Dose Adjustment
For Normal Eating (DAFNE) structured education in Type 1 diabetes. Diabetic

Medicine, 29(6), 807-812.

Hackman, R. (2015). Are you beach body ready? Controversial weight loss sparks varied
reactions. The Guardian. Retrieved from: https://www. theguardian. com/us-

news/2015/jun/27/beach-bodyreadyamerica-weight-loss-ad-instagram.

Hagger, M. S., Koch, S., Chatzisarantis, N. L., & Orbell, S. (2017). The common sense model
of self-regulation: Meta-analysis and test of a process model. Psychological

Bulletin, 143(11), 1117.

Hagger, M. S., Wood, C., Stiff, C., & Chatzisarantis, N. L. (2010). Ego depletion and the

strength model of self-control: a meta-analysis. Psychological bulletin, 136(4), 495.

Hall, R., Keeble, L., Slinram-Lea, S. I., & To, M. (2021). A review of risk factors associated
with insulin omission for weight loss in type 1 diabetes. Clinical Child Psychology and

Psychiatry, 26(3), 606-616.



182

Hall, R., Slinram-Lea, S. I., & To, M. (2023). The role of self-regulation in type 1 diabetes
disordered eating (T1DE) and insulin omission: a questionnaire study. [Unpublished

Manuscript].

Hall, R., Sunram-Lea, S., & To, M. (2023). Self-Regulation as an Early Predictor of Eating

Disorder Development in Women. [Unpublished Manuscript].

Hanlan, M. E., Griffith, J., Patel, N., & Jaser, S. S. (2013). Eating disorders and disordered
eating in type 1 diabetes: prevalence, screening, and treatment options. Current

diabetes reports, 13, 909-916.

Hanna, K. M. (2012). A framework for the youth with type 1 diabetes during the emerging

adulthood transition. Nursing Outlook, 60(6), 401-410.

Hassan, K., Loar, R., Anderson, B. J., & Heptulla, R. A. (2006). The role of socioeconomic
status, depression, quality of life, and glycemic control in type 1 diabetes mellitus. The

Journal of pediatrics, 149(4), 526-531.

Hatch, A., Madden, S., Kohn, M., Clarke, S., Touyz, S., & Williams, L. M. (2010). Anorexia
nervosa: towards an integrative neuroscience model. European Eating Disorders

Review: The Professional Journal of the Eating Disorders Association, 18(3), 165-179.

Hebert, S. L., & Nair, K. S. (2010). Protein and energy metabolism in type 1 diabetes. Clinical

Nutrition, 29(1), 13-17.

Herman, C. P., & Mack, D. (1975). Restrained and unrestrained eating. Journal of Personality,

43(4), 647-660

Herman, C. P., & Polivy, J. (2004). The self-regulation of eating. Handbook of self-regulation,

492-508.



183

Herman, C. P., & Polivy, J. (2011). Self-Regulation and the Obesity Epidemic. Social Issues

and Policy Review, 5(1), 37-69.

Hofmann, W., Schmeichel, B. J., & Baddeley, A. D. (2012). Executive functions and self-

regulation. Trends in cognitive sciences, 16(3), 174-180.

Hopkins, D., Lawrence, I. A. N., Mansell, P., Thompson, G., Amiel, S., Campbell, M., &
Heller, S. (2012). Improved biomedical and psychological outcomes 1 year after
structured education in flexible insulin therapy for people with type 1 diabetes: the UK

DAFNE experience. Diabetes care, 35(8), 1638-1642.

Hsu, L. G. (1989). The gender gap in eating disorders: Why are the eating disorders more

common among women?. Clinical Psychology Review, 9(3), 393-407.

Hummadi, A., Yafei, S., Badedi, M., Abutaleb, R., Darraj, H., Alhagawy, A. J., ... & Khardali,
M. (2023). Validation of the Arabic Version of Diabetes Eating Problem Survey—

Revised (DEPS-R) among Adolescents with Type 1 Diabetes. Nutrients, 15(3), 561.

Hysing, M., Elgen, 1., Gillberg, C., Lie, S. A., & Lundervold, A. J. (2007). Chronic physical
illness and mental health in children. Results from a large-scale population

study. Journal of Child Psychology and Psychiatry, 48(8), 785-792.

lannotti, R. J., Schneider, S., Nansel, T. R., Haynie, D. L., Plotnick, L. P, Clark, L. M., ... &
Simons-Morton, B. (2006). Self-efficacy, outcome expectations, and diabetes self-
management in adolescents with type 1 diabetes. Journal of Developmental &

Behavioral Pediatrics, 27(2), 98-105.

Inzlicht, M., & Friese, M. (2019). The past, present, and future of ego depletion. Social

Psychology, 50, 370-378.



184

Inzlicht, M., Schmeichel, B. J., & Macrae, C. N. (2014). Why self-control seems (but may not

be) limited. Trends in cognitive sciences, 18(3), 127-133.

Jacquemot, A. M. M. C., & Park, R. (2020). The role of interoception in the pathogenesis and

treatment of anorexia nervosa: a narrative review. Frontiers in psychiatry, 11, 281.

Jancin, B. (2010). How to distinguish depression and diabulimia. Clinical Psychiatry

News, 38(11), 20-20.

Jeong, Y. M., Quinn, L., Kim, N., & Martyn-Nemeth, P. (2018). Health-related stigma in young
adults with type 1 diabetes mellitus. Journal of psychosocial nursing and mental health

services, 56(10), 44-51.

Jessor, R. & Jessor, S. L. (1977). Problem behaviour and psychosocial development: A

longitudinal study of youth. New York: Academic.

Johnson, F., Pratt, M., & Wardle, J. (2012). Dietary restraint and self-regulation in eating

behavior. International journal of obesity, 36(5), 665-674.

Jones, J. M., Lawson, M. L., Daneman, D., Olmsted, M. P., & Rodin, G. (2000). Eating
disorders in adolescent females with and without type 1 diabetes: cross sectional

study. Bmj, 320(7249), 1563-1566.

Joormann, J., & Gotlib, I. H. (2010). Emotion regulation in depression: Relation to cognitive

inhibition. Cognition and Emotion, 24(2), 281-298.

Kaelberer, C., & Tanenbaum, M. L. (2023). The Promising Role of Self-Compassion in

Managing Type 1 Diabetes. Endocrines, 4(2), 293-311.

Kahkoska, A. R., Mayer-Davis, E. J., Hood, K. K., Maahs, D. M., & Burger, K. S. (2017).

Behavioural implications of traditional treatment and closed-loop automated insulin



185

delivery systems in type 1 diabetes: applying a cognitive restraint theory

framework. Diabetic Medicine, 34(11), 1500-1507.

Kaiser, S., Unger, J., Kiefer, M., Markela, J., Mundt, C., & Weisbrod, M. (2003). Executive
control deficit in depression: event-related potentials in a Go/Nogo task. Psychiatry

Research: Neuroimaging, 122(3), 169-184.

Kanter Agliata, A., & Renk, K. (2009). College students’ affective distress: The role of
expectation discrepancies and communication. Journal of Child and Family

Studies, 18(4), 396-411.

Kara Kasik¢i, M., & Alberto, J. (2007). Family support, perceived self-efficacy and self-care
behaviour of Turkish patients with chronic obstructive pulmonary disease. Journal of

clinical nursing, 16(8), 1468-1478.

Karastogiannidou, C., Giannoulaki, P., Samaras, |., Kotzakioulafi, E., Didangelos, T., Bocsan,
I. C., & Vassilopoulou, E. (2021). The Diabetes Eating Problem Survey-Revised
(DEPS-R) in a Greek Adult Population with Type 1 Diabetes Mellitus: Model

Comparison Supporting a Single Factor Structure. Nutrients, 13(7), 2375.

Karwautz, A., Volkl-Kernstock, S., Nobis, G., Kalchmayr, G., Hafferl-Gattermayer, A.,
Waober-Bingdl, C., & Friedrich, M. H. (2001). Characteristics of self-regulation in
adolescent patients with anorexia nervosa. British  Journal of Medical

Psychology, 74(1), 101-114.

Katon, W. J., Young, B. A., Russo, J., Lin, E. H., Ciechanowski, P., Ludman, E. J., & Von
Korff, M. R. (2013). Association of depression with increased risk of severe
hypoglycemic episodes in patients with diabetes. The Annals of Family

Medicine, 11(3), 245-250.



186

Katzman, D. K., Zipursky, R. B., Lambe, E. K., & Mikulis, D. J. (1997). A longitudinal
magnetic resonance imaging study of brain changes in adolescents with anorexia

nervosa. Archives of pediatrics & adolescent medicine, 151(8), 793-797.

Keane, S., Clarke, M., Murphy, M., McGrath, D., Smith, D., Farrelly, N., & MacHale, S.
(2018). Disordered eating behaviour in young adults with type 1 diabetes

mellitus. Journal of Eating Disorders, 6(1), 1-6.

Kelley, N. J., Gallucci, A., Riva, P., Romero Lauro, L. J., & Schmeichel, B. J. (2019).
Stimulating self-regulation: a review of non-invasive brain stimulation studies of goal-

directed behavior. Frontiers in behavioral neuroscience, 12, 337.

Kelsey, M. M., & Zeitler, P. S. (2016). Insulin resistance of puberty. Current diabetes reports,

16, 1-6.

Kerr, C. W. (1994). The serotonin theory of depression. Jefferson Journal of Psychiatry, 12(1),

4.

Kessler, R. C., McGonagle, K. A., Swartz, M., Blazer, D. G., & Nelson, C. B. (1993). Sex and
depression in the National Comorbidity Survey I: Lifetime prevalence, chronicity and

recurrence.

Kessler, R. C., Petukhova, M., Sampson, N. A., Zaslavsky, A. M., & Wittchen, H. U. (2012).
Twelve-month and lifetime prevalence and lifetime morbid risk of anxiety and mood
disorders in the United States. International journal of methods in psychiatric

research, 21(3), 169-184.

Kilvert, A., Wilmot, E. G., Davies, M., & Fox, C. (2020). Virtual consultations: are we missing

anything?. Practical diabetes, 37(4), 143-146.



187

Kimik, M. F., Goniilli, F. V., Vatansever, Z., & Karakaya, 1. (2017). Diabulimia, a Type I
diabetes mellitus-specific eating disorder. Turkish Archives of Pediatrics/Tirk Pediatri

Arsivi, 52(1), 46.

Kirby, K. N., Petry, N. M., & Bickel, W. K. (1999). Heroin addicts have higher discount rates
for delayed rewards than non-drug-using controls. Journal of Experimental

psychology: general, 128(1), 78.

Kitabchi, A. E., & Wall, B. M. (1995). Diabetic ketoacidosis. Medical Clinics of North

America, 79(1), 9-37.

Klayman, J. (1995). Varieties of confirmation bias. Psychology of learning and motivation, 32,

385-418.

Knight, K. M., Bundy, C., Morris, R., Higgs, J. F., Jameson, R. A., Unsworth, P., & Jayson, D.
(2003). The effects of group motivational interviewing and externalizing conversations

for adolescents with Type-1 diabetes. Psychology, Health & Medicine, 8(2), 149-157.

Kocovski, N. L., & Endler, N. S. (2000). Social anxiety, self-regulation, and fear of negative

evaluation. European Journal of Personality, 14(4), 347-358.

Komarraju, M., & Nadler, D. (2013). Self-efficacy and academic achievement: Why do
implicit beliefs, goals, and effort regulation matter?. Learning and individual

differences, 25, 67-72.

Korbel, C. D., Wiebe, D. J., Berg, C. A., & Palmer, D. L. (2007). Gender differences in
adherence to type 1 diabetes management across adolescence: The mediating role of

depression. Children's Healthcare, 36(1), 83-98.



188

Kotler, L. A., Cohen, P., Davies, M., Pine, D. S., & Walsh, B. T. (2001). Longitudinal
relationships between childhood, adolescent, and adult eating disorders. Journal of the

American Academy of Child & Adolescent Psychiatry, 40(12), 1434-1440.
Kovacs, M. (1992). The Children's Depression, Inventory (CDI). New York.

Kramer, C. K., Rodrigues, T. C., Canani, L. H., Gross, J. L., & Azevedo, M. J. (2011). Diabetic
retinopathy predicts all-cause mortality and cardiovascular events in both type 1 and 2

diabetes: meta-analysis of observational studies. Diabetes care, 34(5), 1238-1244.

Krantz, J. H., & Dalal, R. (2000). Validity of Web-based psychological research.

In Psychological experiments on the Internet (pp. 35-60). Academic Press.

Krentz, A. J. & Nattrass. M. (2004) Acute metabolic complications of diabetes: diabetic
ketoacidosis, hyperosmolar non-ketotic hyperglycemia and lactic acidosis. In J. C.
Pickup & G. Williams (Eds.), Textbook of diabetes (3" ed., 32.1-32.34). Massachusetts:

Blackwell Science.

Kibler-Ross, E., & Kessler, D. (2009). The five stages of grief. In Library of Congress

Catalogin in Publication Data (Ed.), On grief and grieving (pp. 7-30).

Lamote, S., Hermans, D., Baeyens, F., & Eelen, P. (2004). An exploration of affective priming

as an indirect measure of food attitudes. Appetite, 42(3), 279-286.

Landrg, N. I, Stiles, T. C.,, & Sletvold, H. (2001). Neuropsychological function in
nonpsychotic unipolar major depression. Cognitive and Behavioral Neurology, 14(4),

233-240.

Lansing, A. H., & Berg, C. A. (2014). Topical review: Adolescent self-regulation as a
foundation  for chronic illness  self-management. Journal of  pediatric

psychology, 39(10), 1091-1096.



189

Larger, E. (2005). Weight gain and insulin treatment. Diabetes & metabolism, 31(4), 4S51-

4S56.

Lavender, J. M., Wonderlich, S. A, Engel, S. G., Gordon, K. H., Kaye, W. H., & Mitchell, J.
E. (2015). Dimensions of emotion dysregulation in anorexia nervosa and bulimia
nervosa: A conceptual review of the empirical literature. Clinical psychology

review, 40, 111-122.

Lavigne, J. V., & Faier-Routman, J. (1992). Psychological adjustment to pediatric physical

disorders: A meta-analytic review. Journal of pediatric psychology, 17(2), 133-157.

Lawton, J., Rankin, D., Cooke, D. D., Clark, M., Elliot, J., Heller, S., & Uk Nihr Dafne Study
Group. (2011). Dose adjustment for normal eating: a qualitative longitudinal
exploration of the food and eating practices of type 1 diabetes patients converted to
flexible intensive insulin therapy in the UK. Diabetes research and clinical

practice, 91(1), 87-93.

Leary, M. R., Kelly, K. M., Cottrell, C. A., & Schreindorfer, L. S. (2013). Construct validity
of the need to belong scale: Mapping the nomological network. Journal of personality

assessment, 95(6), 610-624.

Leehr, E. J., Krohmer, K., Schag, K., Dresler, T., Zipfel, S., & Giel, K. E. (2015). Emotion
regulation model in binge eating disorder and obesity-a systematic

review. Neuroscience & Biobehavioral Reviews, 49, 125-134.

Lewko, J., Politynska, B., Kochanowicz, J., Zarzycki, W., Okruszko, A., Sierakowska, M., ...
& Kowalczuk, K. (2007). Quality of life and its relationship to the degree of illness
acceptance in patients with diabetes and peripheral diabetic neuropathy. Adv Med

Sci, 52(Suppl 1), 144-146.



190

Lim, A. K. (2014). Diabetic nephropathy—complications and treatment. International journal

of nephrology and renovascular disease, 361-381.

Lin, E. H., Katon, W., Von Korff, M., Rutter, C., Simon, G. E., Oliver, M., ... & Young, B.
(2004). Relationship of depression and diabetes self-care, medication adherence, and

preventive care. Diabetes care, 27(9), 2154-2160.

Liu, N. F., Brown, A. S, Folias, A. E., Younge, M. F., Guzman, S. J., Close, K. L., & Wood,
R. (2017). Stigma in people with type 1 or type 2 diabetes. Clinical Diabetes, 35(1),

27-34.

Lovestam-Adrian, M., Agardh, C. D., Torffvit, O., & Agardh, E. (2003). Type 1 diabetes
patients with severe non-proliferative retinopathy may benefit from panretinal

photocoagulation. Acta Ophthalmologica Scandinavica, 81(3), 221-225.

Lowes, L., & Lyne, P. (2000). Chronic sorrow in parents of children with newly diagnosed
diabetes: a review of the literature and discussion of the implications for nursing

practice. Journal of Advanced Nursing, 32(1), 41-48.

MacCoon, D. G., Wallace, J. F., & Newman, J. P. (2004). Self-regulation: Context-appropriate

balanced attention. Handbook of self-regulation, 422-446.

Malerbi, F. E. K., Negrato, C. A., & Gomes, M. B. (2012). Assessment of psychosocial
variables by parents of youth with type 1 diabetes mellitus. Diabetology & metabolic

syndrome, 4(1), 1-10.

Mann, T., Tomiyama, A. J., Westling, E., Lew, A. M., Samuels, B., & Chatman, J. (2007).
Medicare's search for effective obesity treatments: diets are not the answer. American

Psychologist, 62(3), 220.



191

Mannucci, E., Rotella, F., Ricca, V., Moretti, S., Placidi, G. F., & Rotella, C. M. (2005). Eating
disorders in patients with type 1 diabetes: a meta-analysis. Journal of endocrinological

investigation, 28, 417-419.

Markowitz, J. T., Butler, D. A., Volkening, L. K., Antisdel, J. E., Anderson, B. J., & Laffel, L.
M. (2010). Brief screening tool for disordered eating in diabetes: internal consistency
and external validity in a contemporary sample of pediatric patients with type 1

diabetes. Diabetes care, 33(3), 495-500.

Markowitz, S. M., Carper, M. M., Gonzalez, J. S., Delahanty, L. M., & Safren, S. A. (2012).
Cognitive-behavioral therapy for the treatment of depression and adherence in patients
with type 1 diabetes: pilot data and feasibility. The primary care companion for CNS

disorders, 14(2), 26118.

Marsh, R., Steinglass, J. E., Gerber, A. J., O’Leary, K. G., Wang, Z., Murphy, D., ... & Peterson,
B. S. (2009). Deficient activity in the neural systems that mediate self-regulatory

control in bulimia nervosa. Archives of general psychiatry, 66(1), 51-63.

Marshall, S. M. (2012). Diabetic nephropathy in type 1 diabetes: has the outlook improved

since the 1980s?. Diabetologia, 55(9), 2301-2306.

Masicampo, E. J., Martin, S. R., & Anderson, R. A. (2014). Understanding and overcoming

self-control depletion. Social and Personality Psychology Compass, 8(11), 638-649.

Mayo Clinic. (2022, January 20). Diabetes and exercise: When to monitor your blood sugar.

https://www.mayoclinic.org/diseases-conditions/diabetes/in-depth/diabetes-and-

exercise/art-20045697.

McCraty, R., Atkinson, M., & Lipsenthal, L. (2000). Emotional self-regulation program

enhances psychological health and quality of life in patients with diabetes. Boulder


https://www.mayoclinic.org/diseases-conditions/diabetes/in-depth/diabetes-and-exercise/art-20045697
https://www.mayoclinic.org/diseases-conditions/diabetes/in-depth/diabetes-and-exercise/art-20045697

192

Creek, CA: HeartMath Research Center, Institute of HeartMath, Publication No. 00-

006.

Mclntyre, H. D., Knight, B. A., Harvey, D. M., Noud, M. N., Hagger, V. L., & Gilshenan, K.
S. (2010). Dose adjustment for normal eating (DAFNE)—an audit of outcomes in

Australia. Medical journal of Australia, 192(11), 637-640.

McManus, S., Bebbington, P. E., Jenkins, R., & Brugha, T. (2016). Mental Health and

Wellbeing in England: the Adult Psychiatric Morbidity Survey 2014. NHS digital.

Mehta, S. N., Haynie, D. L., Higgins, L. A., Bucey, N. N., Rovner, A. J., Volkening, L. K., ...
& Laffel, L. M. (2009). Emphasis on carbohydrates may negatively influence dietary

patterns in youth with type 1 diabetes. Diabetes Care, 32(12), 2174-2176.

Mennin, D. S., Turk, C. L., Heimberg, R. G., & Carmin, C. N. (2004). Regulation of emotion
in generalized anxiety disorder. Cognitive therapy across the lifespan: Evidence and

practice, 60-89.

Merikangas, K. R., He, J. P., Brody, D., Fisher, P. W., Bourdon, K., & Koretz, D. S. (2010).
Prevalence and treatment of mental disorders among US children in the 2001-2004

NHANES. Pediatrics, 125(1), 75-81.

Misra, S., & Oliver, N. S. (2015). Diabetic ketoacidosis in adults. Bmj, 351.

Modi, A. C., Pai, A. L., Hommel, K. A., Hood, K. K., Cortina, S., Hilliard, M. E., ... & Drotar,
D. (2012). Pediatric self-management: a framework for research, practice, and

policy. Pediatrics, 129(2), e473-e485.

Moffitt, T. E., Arseneault, L., Belsky, D., Dickson, N., Hancox, R. J., Harrington, H., ... &
Caspi, A. (2011). A gradient of childhood self-control predicts health, wealth, and

public safety. Proceedings of the national Academy of Sciences, 108(7), 2693-2698.



193

Montroay, J. J., Bowles, R. P., Skibbe, L. E., McClelland, M. M., & Morrison, F. J. (2016). The
development of  self-regulation across early childhood. Developmental

psychology, 52(11), 1744.

Muraven, M., Tice, D. M., & Baumeister, R. F. (1998). Self-control as a limited resource:
Regulatory depletion patterns. Journal of personality and social psychology, 74(3),

774,

National Institute for Health and Care Excellence. (2015). Type 1 diabetes in adults: diagnosis
and management  (NICE  Guideline No. 17). Retrieved  from
https://www.nice.org.uk/guidance/ng17/chapter/1-Recommendations?fbclid=IwAR1-

e8ATfIMVbYHvsLikS9A0a2pz71z3xJM73trPDRg5ntxrLycJBNUywJ5Q

NationallnstituteforHealthandCareExcellence. Typeldiabetesinadults:diagnosis

andmanagement.(NICEguidelinel17.)2015.http://www.nice.org.uk/guidance/ng17.

Neal, D. J., & Carey, K. B. (2005). A follow-up psychometric analysis of the self-regulation

questionnaire. Psychology of addictive behaviors, 19(4), 414.

Nes, L. S., Ehlers, S. L., Whipple, M. O., & Vincent, A. (2013). Self-regulatory fatigue in
chronic multisymptom illnesses: scale development, fatigue, and self-control. Journal

of pain research, 181-188.

Neumark-Sztainer, D., Patterson, J., Mellin, A., Ackard, D. M., Utter, J., Story, M., &
Sockalosky, J. (2002). Weight control practices and disordered eating behaviors among
adolescent females and males with type 1 diabetes: associations with
sociodemographics, weight concerns, familial factors, and metabolic

outcomes. Diabetes care, 25(8), 1289-1296.



194

Neumark-Sztainer, D., Wall, M., Guo, J., Story, M., Haines, J., & Eisenberg, M. (2006).
Obesity, disordered eating, and eating disorders in a longitudinal study of adolescents:
how do dieters fare 5 years later?. Journal of the American Dietetic Association, 106(4),

559-568.

Newfield, R. S., Cohen, D., Capparelli, E. V., & Shragg, P. (2009). Rapid weight gain in
children soon after diagnosis of type 1 diabetes: is there room for concern?. Pediatric

diabetes, 10(5), 310-315.

NHS IC (2008). National Diabetes Audit. Key findings about the quality of care for people
with diabetes in England and Wales. Report for the audit period 2007-2008. Leeds.
Available at: www.ic.nhs.uk/services/ national-clinical-audit-support-programme-

ncasp/auditreports/diabetes

NHS Inform (2023, February 13). Treating type 1 diabetes.

https://www.nhsinform.scot/illnesses-and-conditions/diabetes/type-1-

diabetes#treating-type-1-diabetes.

NHS. (2021, February 12). Overview — Eating disorders. NHS choices. Retrieved September
12, 2022, from https://www.nhs.uk/mental-health/feelings-symptoms-

behaviours/behaviours/eating-disorders/overview/

NHS. (2023, July 08). Diabetic ketoacidosis. nhs.uk. https://www.nhs.uk/conditions/diabetic-

ketoacidosis/

Nielsen, S. (2002). Eating disorders in females with type 1 diabetes: an update of a meta-
analysis. European Eating Disorders Review: The Professional Journal of the Eating

Disorders Association, 10(4), 241-254.


https://www.nhsinform.scot/illnesses-and-conditions/diabetes/type-1-diabetes#treating-type-1-diabetes
https://www.nhsinform.scot/illnesses-and-conditions/diabetes/type-1-diabetes#treating-type-1-diabetes

195

Nigg, J. T. (2017). Annual Research Review: On the relations among self-regulation, self-
control, executive functioning, effortful control, cognitive control, impulsivity, risk-
taking, and inhibition for developmental psychopathology. Journal of child psychology

and psychiatry, 58(4), 361-383.

Nilsson, F., Madsen, J. O. B., Jensen, A. K., Olsen, B. S., & Johannesen, J. (2020). High
prevalence of disordered eating behavior in Danish children and adolescents with type

1 diabetes. Pediatric diabetes, 21(6), 1043-1049.

Nixon, M. K., Cloutier, P. F., & Aggarwal, S. (2002). Affect regulation and addictive aspects
of repetitive self-injury in hospitalized adolescents. Journal of the American Academy

of Child & Adolescent Psychiatry, 41(11), 1333-1341.

Nixon, M. K., Levesque, C., Preyde, M., Vanderkooy, J., & Cloutier, P. F. (2015). The Ottawa
Self-Injury Inventory: Evaluation of an assessment measure of nonsuicidal self-injury
in an inpatient sample of adolescents. Child and adolescent psychiatry and mental

health, 9, 1-7.

Northam, E. A., Matthews, L. K., Anderson, P. J., Cameron, F. J., & Werther, G. A. (2005).
Psychiatric morbidity and health outcome in Type 1 diabetes—perspectives from a

prospective longitudinal study. Diabetic Medicine, 22(2), 152-157.

Nota, L., Soresi, S., & Zimmerman, B. J. (2004). Self-regulation and academic achievement
and resilience: A longitudinal study. International journal of educational

research, 41(3), 198-215.

Nouwen, A., Adriaanse, M. C., van Dam, K., lversen, M. M., Viechtbauer, W., Peyrot, M., ...
& European Depression in Diabetes (EDID) Research Consortium. (2019).
Longitudinal associations between depression and diabetes complications: A

systematic review and meta-analysis. Diabetic Medicine, 36(12), 1562-1572.



196

O’Hara, L. K., & Holmbeck, G. N. (2013). Executive functions and parenting behaviors in
association with medical adherence and autonomy among youth with spina

bifida. Journal of pediatric psychology, 38(6), 675-687.

Oaten, M., & Cheng, K. (2006). Longitudinal gains in self-regulation from regular physical

exercise. British journal of health psychology, 11(4), 717-733.

Oaten, M., Williams, K. D., Jones, A., & Zadro, L. (2008). The effects of ostracism on self-
regulation in the socially anxious. Journal of Social and Clinical Psychology, 27(5),

471-504.

Ogden, J. (1994). Restraint theory and its implications for obesity treatment. Clinical

Psychology & Psychotherapy, 1(4), 191-201.

O'Hara, M. C., Hynes, L., O'donnell, M., Nery, N., Byrne, M., Heller, S. R., ... & Irish Type 1
Diabetes Young Adult Study Group. (2017). A systematic review of interventions to
improve outcomes for young adults with Type 1 diabetes. Diabetic Medicine, 34(6),

753-7609.

Oinonen, T. (2021). Body Positivity in Social Media Marketing [Bachelor’s Dissertation,
Metropolia University of Applied Sciences].

https://www.theseus.fi/bitstream/handle/10024/496921/Oinonen Tinja.pdf?sequence=

2

Olmsted, M. P., Colton, P. A., Daneman, D., Rydall, A. C., & Rodin, G. M. (2008). Prediction
of the onset of disturbed eating behavior in adolescent girls with type 1

diabetes. Diabetes Care, 31(10), 1978-1982.


https://www.theseus.fi/bitstream/handle/10024/496921/Oinonen_Tinja.pdf?sequence=2
https://www.theseus.fi/bitstream/handle/10024/496921/Oinonen_Tinja.pdf?sequence=2

197

Oschatz, E., Mullner, M., Herkner, H., & Laggner, A. N. (1999). Multiple organ failure and
prognosis in adult patients with diabetic ketoacidosis. Wiener Klinische

Wochenschrift, 111(15), 590-595.

Papies, E. K., Stroebe, W., & Aarts, H. (2008). Healthy cognition: Processes of self-regulatory
success in restrained eating. Personality and Social Psychology Bulletin, 34(9), 1290-

1300.

Partridge, H., Figueiredo, C., Rouse, L., Cross, C., Pinder, C., Ryder, J., ... & Stacey, N. (2020).
Type 1 diabetes and disordered eating (T1DE): the ComPASSION Project—

Wessex. Practical Diabetes, 37(4), 127-132.

Paslakis, G., Scholz-Hehn, A. D., Sommer, L. M., & Kiihn, S. (2021). Implicit bias to food and
body cues in eating disorders: a systematic review. Eating and Weight Disorders-

Studies on Anorexia, Bulimia and Obesity, 26, 1303-1321.

Pereira, R. F., & Alvarenga, M. (2007). Disordered eating: identifying, treating, preventing,

and differentiating it from eating disorders. Diabetes Spectrum, 20(3), 141-148.

Peveler, R. C., Bryden, K. S., Neil, H. A. W., Fairburn, C. G., Mayou, R. A., Dunger, D. B., &
Turner, H. M. (2005). The relationship of disordered eating habits and attitudes to
clinical outcomes in young adult females with type 1 diabetes. Diabetes care, 28(1),

84-88.

Peveler, R. C., Fairburn, C. G., Boller, I., & Dunger, D. (1992). Eating disorders in adolescents

with IDDM: a controlled study. Diabetes care, 15(10), 1356-1360.

Pinhas-Hamiel, O., & Levy-Shraga, Y. (2013). Eating disorders in adolescents with type 2 and

type 1 diabetes. Current Diabetes Reports, 13, 289-297.



198

Pinhas-Hamiel, O., Hamiel, U., & Levy-Shraga, Y. (2015). Eating disorders in adolescents
with type 1 diabetes: challenges in diagnosis and treatment. World journal of

diabetes, 6(3), 517.

Polivy, J., & Herman, C. P. (1985). Dieting and binging: A causal analysis. American

psychologist, 40(2), 193.

Polivy, J., & Herman, C. P. (2002). Causes of eating disorders. Annual review of

psychology, 53(1), 187-213.

Polonsky, W. (1999). Diabetes burnout: What to do when you can't take it anymore. American
Diabetes Association.

Polonsky, W. H., Anderson, B. J., Lohrer, P. A., Aponte, J. E., Jacobson, A. M., & Cole, C. F.
(21994). 10 in women with IDDM. Diabetes care, 17(10), 1178-1185.

Polotsky, H. N., & Polotsky, A. J. (2010, September). Metabolic implications of menopause.
In Seminars in reproductive medicine (Vol. 28, No. 05, pp. 426-434). © Thieme

Medical Publishers.

Pompili, M., Forte, A., Lester, D., Erbuto, D., Rovedi, F., Innamorati, M., ... & Girardi, P.
(2014). Suicide risk in type 1 diabetes mellitus: a systematic review. Journal of

psychosomatic research, 76(5), 352-360.

Pourghasem, M., Shafi, H., & Babazadeh, Z. (2015). Histological changes of kidney in diabetic

nephropathy. Caspian journal of internal medicine, 6(3), 120.

Powers, M.A.Richter, S., Ackard, D., Critchley, S., Meier, M., & Criego,A.(2013).
Determining the influence of type 1 diabetes on two common eating disorder
questionnaires. The Diabetes Educator, 39(3), 387—

396.d0i:10.1177/0145721713482737.



199

Prell, T., Stegmann, S., & Schonenberg, A. (2023). Social exclusion in people with diabetes:
cross-sectional and longitudinal results from the German Ageing Survey

(DEAS). Scientific Reports, 13(1), 7113.

Presseller, E. K., Patarinski, A. G. G., Fan, S. C., Lampe, E. W., & Juarascio, A. S. (2022).
Sensor technology in eating disorders research: A systematic review. International

Journal of Eating Disorders, 55(5), 573-624.

Purnell, J. Q., Braffett, B. H., Zinman, B., Gubitosi-Klug, R. A., Sivitz, W., Bantle, J. P., ... &
Brunzell, J. D. (2017). Impact of excessive weight gain on cardiovascular outcomes in
type 1 diabetes: results from the diabetes control and complications trial/epidemiology
of diabetes interventions and complications (DCCT/EDIC) study. Diabetes

care, 40(12), 1756-1762.

Putterman, E., & Linden, W. (2004). Appearance versus health: Does the reason for dieting

affect dieting behavior?. Journal of Behavioral Medicine, 27, 185-204.

Ramchandani, N., & Heptulla, R. A. (2012). New technologies for diabetes: a review of the

present and the future. International journal of pediatric endocrinology, 2012(1), 1-10.

Ramsey, S. D., Newton, K., Blough, D., McCulloch, D. K., Sandhu, N., Reiber, G. E., et al.
(1999). Incidence, outcomes, and cost of foot ulcers in patients with diabetes. Diabetes

Care 22(3), 382-387.

Raynor, H., Maier, D., Dietz, K., & Kieras, M. A. (2006). What is the evidence of a causal
relationship between dieting, obesity, and eating disorders in youth?. Journal of the

American dietetic association, 106(9), 1359-1361.

Rechenberg, K., Whittemore, R., & Grey, M. (2017). Anxiety in youth with type 1

diabetes. Journal of pediatric nursing, 32, 64-71.



200

Ricciardelli, L. A, & McCabe, M. P. (2004). A biopsychosocial model of disordered eating and

the pursuit of muscularity in adolescent boys. Psychol Bull, 130(2), 179-205.

Riva, P., Montali, L., Wirth, J. H., Curioni, S., & Williams, K. D. (2017). Chronic social
exclusion and evidence for the resignation stage: An empirical investigation. Journal

of Social and Personal Relationships, 34(4), 541-564.

Rizou, 1., De Gucht, V., Papavasiliou, A., & Maes, S. (2017). Evaluation of a self-regulation
based psycho-educational pilot intervention targeting children and adolescents with

epilepsy in Greece. Seizure, 50, 137-143.

Roefs, A., Stapert, D., Isabella, L. A. S., Wolters, G., Wojciechowski, F., & Jansen, A. (2005).
Early associations with food in anorexia nervosa patients and obese people assessed in

the affective priming paradigm. Eating Behaviors, 6(2), 151-163.

Ronan, K. R., & Kendall, P. C. (1997). Self-talk in distressed youth: States-of-mind and content

specificity. Journal of Clinical Child Psychology, 26(4), 330-337.

Rosenbloom, A. L. (2010). The management of diabetic ketoacidosis in children. Diabetes

therapy, 1(2), 103-120.

Rousseau, A., Knotter, R. M., Barbe, R. M., Raich, R. M., & Chabrol, H. (2005). Etude de
validation de la version francaise du Body Shape Questionnaire. L'encéphale, 31(2),

162-173.

Roy, A., Roy, M., & Janal, M. (2010). Suicide attempts and ideation in African-American type

1 diabetic patients. Psychiatry research, 179(1), 53-56.

Ruth-Sahd, L. A., Schneider, M., & Haagen, B. (2009). Diabulimia: what it is and how to

recognize it in critical care. Dimensions of Critical Care Nursing, 28(4), 147-153.



201

Ryan, C. M., van Duinkerken, E., & Rosano, C. (2016). Neurocognitive consequences of

diabetes. American Psychologist, 71(7), 563.

Rydall, A. C., Rodin, G. M., Olmsted, M. P., Devenyi, R. G., & Daneman, D. (1997).
Disordered eating behavior and microvascular complications in young women with
insulin-dependent diabetes mellitus. New England journal of medicine, 336(26), 1849-

1854.

Ryman, B., Maclsaac, J., Robinson, T., Miller, M. R., & Herold Gallego, P. (2019). Assessing
the clinical utility of the diabetes eating problem survey-revised (DEPS-R) in

adolescents with type 1 diabetes. Endocrinology, diabetes & metabolism, 2(3), e00067.

Said, G. (2007). Diabetic neuropathy—a review. Nature clinical practice Neurology, 3(6),

331-340.

Sala, L., Mirabel-Sarron, C., Gorwood, P., Pham-Scottez, A., Blanchet, A., & Rouillon, F.
(2011). The level of associated depression and anxiety traits improves during weight

regain in eating disorder patients. Eating and Weight Disorders, 16(4), e280-e284.

Salters-Pedneault, K., Roemer, L., Tull, M. T., Rucker, L., & Mennin, D. S. (2006). Evidence
of broad deficits in emotion regulation associated with chronic worry and generalized

anxiety disorder. Cognitive Therapy and Research, 30, 469-480.

Schmeichel, B. J., & Baumeister, R. F. (2004). Self-regulatory strength. Handbook of self-

regulation: Research, theory, and applications, 84-98.

Schneider, J. A., O'leary, A., & Agras, W. S. (1987). The role of perceived self-efficacy in
recovery from bulimia: A preliminary examination. Behaviour Research and

Therapy, 25(5), 429-432.



202

Schober, E., Wagner, G., Berger, G., Gerber, D., Mengl, M., Sonnenstatter, S., ... & Austrian
Diabetic Incidence Study Group. (2011). Prevalence of intentional under-and
overdosing of insulin in children and adolescents with type 1 diabetes. Pediatric

diabetes, 12(7), 627-631.

Schunk, D. H. (1990). Goal setting and self-efficacy during self-regulated

learning. Educational psychologist, 25(1), 71-86.

Schunk, D. H., & Zimmerman, B. J. (1997). Social origins of self-regulatory

competence. Educational psychologist, 32(4), 195-208.

Schupak-Neuberg, E., & Nemeroff, C. J. (1993). Disturbances in identity and self-regulation
in bulimia nervosa: Implications for a metaphorical perspective of “body as

self”. International Journal of Eating Disorders, 13(4), 335-347.

Sebetia, R., Orosova, O., Helmer, S., Petkeviciene, J., Salonna, F., Lukacs, A., & Mikolajczyk,
R. (2018). Psychometric evaluation of the Short Self-Regulation Questionnaire across

three European countries. Studia Psychologica, 60(1), 5-15.

Seiffge-Krenke, 1. (2003). Testing theories of romantic development from adolescence to
young adulthood: Evidence of a developmental sequence. International journal of

behavioral development, 27(6), 519-531.

Sepulveda, A. R., Carrobles, J. A., & Gandarillas, A. M. (2008). Gender, school and academic
year differences among Spanish university students at high-risk for developing an

eating disorder: an epidemiologic study. BMC Public Health, 8, 1-12.

Shaban, M. C., Fosbury, J., Kerr, D., & Cavan, D. A. (2006). The prevalence of depression and

anxiety in adults with type 1 diabetes. Diabetic Medicine, 23(12), 1381-1384.



203

Shivers, J. P., Mackowiak, L., Anhalt, H., & Zisser, H. (2013). “Turn it off!”: diabetes device
alarm fatigue considerations for the present and the future. Journal of diabetes science

and technology, 7(3), 789-794.

Siervo, M., Montagnese, C., Muscariello, E., Evans, E., Stephan, B. C. M., Nasti, G, ... &
Colantuoni, A. (2014). Weight loss expectations and body dissatisfaction in young
women attempting to lose weight. Journal of Human Nutrition and Dietetics, 27, 84-

89.

Singh, H., & Bradley, C. (2006). Quality of life in diabetes. International Journal of Diabetes

in Developing Countries, 26(1).

Skinner, B. F. (1938). The behavior of organisms. New York: Appleton-Century-Crofts.

Smink, F. R., van Hoeken, D., Dijkstra, J. K., Deen, M., Oldehinkel, A. J., & Hoek, H. W.
(2018). Self-esteem and peer-perceived social status in early adolescence and
prediction of eating pathology in young adulthood. International Journal of Eating

Disorders, 51(8), 852-862.

Spear, B. A. (2006). Does dieting increase the risk for obesity and eating disorders?. Journal

of the American dietetic association, 106(4), 523-525.

Spinhoven, P., Huijbers, M. J., Ormel, J., & Speckens, A. E. (2017). Improvement of
mindfulness skills during mindfulness-based cognitive therapy predicts long-term
reductions of neuroticism in persons with recurrent depression in remission. Journal of

affective disorders, 213, 112-117.

Staite, E., Zaremba, N., Macdonald, P., Allan, J., Treasure, J., Ismail, K., & Stadler, M. (2018).

‘Diabulimia’ through the lens of social media: a qualitative review and analysis of



204

online blogs by people with Type 1 diabetes mellitus and eating disorders. Diabetic

Medicine, 35(10), 1329-1336.

Starkey, K., & Wade, T. (2010). Disordered eating in girls with type 1 diabetes: examining

directions for prevention. Clinical Psychologist, 14(1), 2-9.

Steel, D., Kemps, E., & Tiggemann, M. (2006). Effects of hunger and visuo-spatial interference

on imagery-induced food cravings. Appetite, 46(1), 36-40.

Steel, J. M., Young, R. J.,, Lloyd, G. D., & Clarke, B. F. (1987). Clinically apparent eating
disorders in young diabetic women: associations with painful neuropathy and other

complications. Br Med J (Clin Res Ed), 294(6576), 859-862.

Stenseng, F., Belsky, J., Skalicka, V., & Wichstrgm, L. (2014). Preschool social exclusion,
aggression, and cooperation: A longitudinal evaluation of the need-to-belong and the
social-reconnection hypotheses. Personality and social psychology bulletin, 40(12),

1637-1647.

Stice, E., & Bearman, S. K. (2001). Body-image and eating disturbances prospectively predict
increases in depressive symptoms in adolescent girls: a growth curve

analysis. Developmental psychology, 37(5), 597.

Stice, E., & Bohon, C. (2012). Eating Disorders. In Child and Adolescent Psychopathology,

2nd Edition, Theodore Beauchaine & Stephen Linshaw, eds. New York: Wiley.

Stotland, N. L. (2006). Overcoming psychological barriers in insulin therapy. Insulin, 1(1), 38-

45.

Strauman, T. J. (2002). Self-regulation and depression. Self and Identity, 1(2), 151-157.

Strong, S. M., Singh, D., & Randall, P. K. (2000). Childhood gender nonconformity and body

dissatisfaction in gay and heterosexual men. Sex Roles, 43(7-8), 427-4309.



205

Suttiratana, S. C., Wong, J. J., Lanning, M. S., Dunlap, A., Hanes, S. J., Hood, K. K., ... &
Naranjo, D. (2022). Qualitative Study of User Experiences with Loop, an Open-Source
Automated Insulin Delivery System. Diabetes Technology & Therapeutics, 24(6), 416-

423.

Swanson, S. A., Crow, S. J.,, Le Grange, D., Swendsen, J., & Merikangas, K. R. (2011).
Prevalence and correlates of eating disorders in adolescents: Results from the national
comorbidity survey replication adolescent supplement. Archives of general

psychiatry, 68(7), 714-723.

Takii, M., Uchigata, Y., Kishimoto, J., Morita, C., Hata, T., Nozaki, T., ... & Kubo, C. (2011).
The relationship between the age of onset of type 1 diabetes and the subsequent
development of a severe eating disorder by female patients. Pediatric

Diabetes, 12(4pt2), 396-401.

Tate, A. E., Liu, S., Zhang, R., Yilmaz, Z., Larsen, J. T., Petersen, L. V., ... & Kuja-Halkola,
R. (2021). Association and familial coaggregation of type 1 diabetes and eating
disorders: a register-based cohort study in Denmark and Sweden. Diabetes Care, 44(5),

1143-1150.

Taylor, M. J. (1987). The nature and significance of body image disturbance (Doctoral

dissertation, University of Cambridge).

Thompson, D. (2017). Boys and men get eating disorders too. Trends in Urology & Men's
Health, 8(2), 9-12.

Thompson, S. H., Rafiroiu, A. C., & Sargent, R. G. (2003). Examining gender, racial, and age
differences in weight concern among third, fifth, eighth, and eleventh graders. Eating

Behaviors, 3(4), 307-323.



206

Tice, D. M. (2009). How emotions affect self-regulation. Psychology of self-regulation:

Cognitive, affective, and motivational processes, 11, 201-216.

Todd, J. A. (2010). Etiology of type 1 diabetes. Immunity, 32(4), 457-467.

Tokatly Latzer, 1., Rachmiel, M., Zuckerman Levin, N., Mazor-Aronovitch, K., Landau, Z.,
Ben-David, R. F., ... & Pinhas-Hamiel, O. (2018). Increased prevalence of disordered
eating in the dual diagnosis of type 1 diabetes mellitus and celiac disease. Pediatric

Diabetes, 19(4), 749-755.

Troncone, A., Cascella, C., Chianese, A., Zanfardino, A., Piscopo, A., Borriello, A,, ... &
lafusco, D. (2020). Body image problems and disordered eating behaviors in Italian
adolescents with and without type 1 diabetes: An examination with a gender-specific

body image measure. Frontiers in Psychology, 11, 556520.

Tyler, J. M., & Burns, K. C. (2008). After depletion: The replenishment of the self's regulatory

resources. Self and Identity, 7(3), 305-321.

Tylka, T. L. (2004). The relation between body dissatisfaction and eating disorder
symptomatology: An analysis of moderating variables. Journal of Counseling

psychology, 51(2), 178.

Vaid, E., Lansing, A. H., & Stanger, C. (2018). Problems with self-regulation, family conflict,
and glycemic control in adolescents experiencing challenges with managing type 1

diabetes. Journal of pediatric psychology, 43(5), 525-533.

Van Hecke, M. V., Dekker, J. M., Nijpels, G., Moll, A. C., Heine, R. J., Bouter, L. M., ... &
Stehouwer, C. D. A. (2005). Inflammation and endothelial dysfunction are associated

with retinopathy: the Hoorn Study. Diabetologia, 48, 1300-1306.



207

Van Strien, T., Cleven, A., & Schippers, G. (2000). Restraint, tendency toward overeating and

ice cream consumption. International Journal of Eating Disorders, 28(3), 333-338.

van Tilburg, M. A., McCaskill, C. C., Lane, J. D., Edwards, C. L., Bethel, A., Feinglos, M. N.,
& Surwit, R. S. (2001). Depressed mood is a factor in glycemic control in type 1

diabetes. Psychosomatic medicine, 63(4), 551-555.

Varela, D., Held, N., & Linas, S. (2018). Overview of cerebral edema during correction of

hyperglycemic crises. The American journal of case reports, 19, 562.

Vartanian, L. R., & Dey, S. (2013). Self-concept clarity, thin-ideal internalization, and
appearance-related social comparison as predictors of body dissatisfaction. Body

image, 10(4), 495-500.

Vaughn, B. V., & O'Neill, F. C. (2004, September). Sleep and epilepsy. In Seminars in
neurology (Vol. 24, No. 03, pp. 301-313). Copyright© 2004 by Thieme Medical

Publishers, Inc., 333 Seventh Avenue, New York, NY 10001, USA..

Veglio, M., Sivieri, R., Chinaglia, A., Scaglione, L., & Cavallo-Perin, P. (2000). QT interval
prolongation and mortality in type 1 diabetic patients: a 5-year cohort prospective study.
Neuropathy Study Group of the Italian Society of the Study of Diabetes, Piemonte

Affiliate. Diabetes care, 23(9), 1381-1383.

Verplanken, B., Friborg, O., Wang, C. E., Trafimow, D., & Woolf, K. (2007). Mental habits:
metacognitive reflection on negative self-thinking. Journal of personality and social

psychology, 92(3), 526.

Vohs, K. D., & Baumeister, R. F. (2004). Understanding self-regulation: An introduction. In
R. F. Baumeister & K. D. VVohs (Eds.), Handbook of self-regulation: Research, Theory,

and Applications (pp. 1-9). New York, NY: The Guilford Press



208

Vohs, K. D., & Baumeister, R. F. (2011). What's the use of happiness? It can't buy you

money. Journal of Consumer Psychology, 21(2), 139.

Vohs, K. D., & Heatherton, T. F. (2000). Self-regulatory failure: A resource-depletion

approach. Psychological science, 11(3), 249-254.

Wang, L., Tao, T., Fan, C., Gao, W., & Wei, C. (2015). The influence of chronic ego depletion

on goal adherence: An experience sampling study. PLoS One, 10(11), e0142220.

Wardle, J., & Johnson, F. (2002). Weight and dieting: examining levels of weight concern in

British adults. International journal of obesity, 26(8), 1144-1149.

Wardrop, A. A. M. (2009). An exploration of the experiences of women with postpartum
anxiety and the popular culture influences that affect them [Master’s Thesis, University

of British Columbia]. https://summit.sfu.ca/item/9675

Warren, C. S., Cepeda-Benito, A., Gleaves, D. H., Moreno, S., Rodriguez, S., Fernandez, M.
C., ... & Pearson, C. A. (2008). English and Spanish versions of the Body Shape
Questionnaire: Measurement equivalence across ethnicity and clinical status.

International journal of eating disorders, 41(3), 265-272.

Watson, D. (2005). Rethinking the mood and anxiety disorders: a quantitative hierarchical

model for DSM-V. Journal of abnormal psychology, 114(4), 522.

Watson, H. J., Steele, A. L., Bergin, J. L., Fursland, A., & Wade, T. D. (2011). Bulimic
symptomatology: The role of adaptive perfectionism, shape and weight concern, and

self-esteem. Behaviour research and therapy, 49(9), 565-572.

Werle, C. O., Wansink, B., & Payne, C. R. (2015). Is it fun or exercise? The framing of physical

activity biases subsequent snacking. Marketing Letters, 26(4), 691-702.


https://summit.sfu.ca/item/9675

209

Wiebe, D. J., Baker, A. C., Suchy, Y., Stump, T. K., & Berg, C. A. (2018). Individual
differences and day-to-day fluctuations in goal planning and type 1 diabetes

management. Health Psychology, 37(7), 638.

Wild, D., von Maltzahn, R., Brohan, E., Christensen, T., Clauson, P., & Gonder-Frederick, L.
(2007). A critical review of the literature on fear of hypoglycemia in diabetes:
implications for diabetes management and patient education. Patient education and

counseling, 68(1), 10-15.

Wisting, L., Wonderlich, J., Skrivarhaug, T., Dahl-Jgrgensen, K., & Rg, @. (2019).
Psychometric properties and factor structure of the diabetes eating problem survey—
revised (DEPS-R) among adult males and females with type 1 diabetes. Journal of

Eating Disorders, 7, 1-7.

Wolfsdorf, J., Glaser, N., & Sperling, M. A. (2006). Diabetic ketoacidosis in infants, children,
and adolescents: a consensus statement from the American Diabetes

Association. Diabetes care, 29(5), 1150-1159.

Woodward, L. J., Clark, C. A., Pritchard, V. E., Anderson, P. J., & Inder, T. E. (2011). Neonatal
white matter abnormalities predict global executive function impairment in children

born very preterm. Developmental neuropsychology, 36(1), 22-41.

Yagihashi, S., Mizukami, H., & Sugimoto, K. (2011). Mechanism of diabetic neuropathy:

where are we now and where to go?. Journal of diabetes investigation, 2(1), 18-32.

Yardley, J. E., Brockman, N. K., & Bracken, R. M. (2018). Could age, sex and physical fitness
affect blood glucose responses to exercise in type 1 diabetes?. frontiers in

endocrinology, 9, 674.



210

Young, V., Eiser, C., Johnson, B., Brierley, S., Epton, T., Elliott, J., & Heller, S. (2013). Eating
problems in adolescents with Type 1 diabetes: a systematic review with meta-

analysis. Diabetic medicine, 30(2), 189-198.

Young-Hyman, D. L., Peterson, C. M., Fischer, S., Markowitz, J. T., Muir, A. B., & Laffel, L.
M. (2016). Depressive symptoms, emotion dysregulation, and bulimic symptoms in
youth with type 1 diabetes: Varying interactions at diagnosis and during transition to

insulin pump therapy. Journal of diabetes science and technology, 10(4), 845-851.

Yun, W. L., Acharya, U. R., Venkatesh, Y. V., Chee, C., Min, L. C., & Ng, E. Y. K. (2008).
Identification of different stages of diabetic retinopathy using retinal optical

images. Information sciences, 178(1), 106-121.

Zelazo, P. D., Miiller, U., Frye, D., Marcovitch, S., Argitis, G., Boseovski, J., ... & Carlson, S.
M. (2003). The development of executive function in early childhood. Monographs of

the society for research in child development, i-151.

Ziegler, D., Cicmir, 1., Mayer, P., Wiefels, K., & Gries, F. A. (1988). Somatic and autonomic
nerve function during the first year after diagnosis of type 1 (insulin-dependent)

diabetes. Diabetes research (Edinburgh, Scotland), 7(3), 123-127.

Zimmerman, B. J. (2002). Becoming a self-regulated learner: An overview. Theory into

practice, 41(2), 64-70.

Zucker, N, & Harshaw, C. (2012). Emotion, attention, and relationships: A developmental
model of self-regulation in anorexia nervosa and related disordered eating behaviors.
In J Lock, (Ed.), The Oxford handbook of child and adolescent eating disorders:

Developmental perspectives. Oxford University Press, pp. 67-87.



211

Zucker, R. A., Heitzeg, M. M., & Nigg, J. T. (2011). Parsing the undercontrol-disinhibition
pathway to substance use disorders: A multilevel developmental problem. Child

development perspectives, 5(4), 248-255.



212

Appendix A

A Review of Risk Factors Associated with Insulin Omission for Weight Loss in Type 1

Diabetes

Rebecca Hall!, Leanna Keeble!, Professor Sandra-llona Sunram-Lea!, Dr Michelle To?

!Department of Psychology, Lancaster University, Lancaster, UK.

Author note: This paper is published in the journal Clinical Child Psychology and Psychiatry.

Hall, R., Keeble, L., Stinram-Lea, S. I., & To, M. (2021). A review of risk factors associated
with insulin omission for weight loss in type 1 diabetes. Clinical Child Psychology and

Psychiatry, 26(3), 606-616. (https://doi.org/10.1177/13591045211026142).



213

Abstract

Research suggests that as many as 60% of people with type 1 diabetes (T1D) admit to misusing
insulin. Insulin omission (10) for the purpose of weight loss, often referred to as diabulimia, is
a behaviour becoming increasingly recognised, not least since prolonged engagement can lead

to serious vascular complications and mortality.

Several risk factors appear to be relevant to the development of 10, most notably;
gender, anxiety and depression, and increased weight concerns and body dissatisfaction.
Evidence suggests that women, especially young girls, are more likely to omit insulin as a
method of weight loss compared to men. Mental health conditions such as anxiety and
depression are increasingly prevalent in people with T1D compared to their peers, and appear
to contribute to the risk of 10. Increased weight concerns and body dissatisfaction are further
prominent risk factors, especially given increases in weight which often occur following

diagnosis, and the monitoring of weight by diabetes teams.

This review presents evidence examining these risk factors which increase the
likelihood of a person with T1D engaging in 10, and highlights the complications associated
with prolongment of the behaviour. Further research looking at the comorbidities of these risk
factors, alongside other factors, would provide greater insight into understanding 10 in people

with T1D.

Keywords: type 1 diabetes, diabulimia, 10, gender, mental health, anxiety,

depression, weight concern, body dissatisfaction, eating disorder.
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Introduction

Type 1 diabetes (T1D) is a condition which effects approximately 400,000 people in the UK
alone, including 30,000 children (Diabetes UK, 2016). Type 1 diabetes is an autoimmune
disease resulting in the destruction of insulin secreting B-cells within the pancreas (Todd,
2010). Insulin is no longer available to enable the cellular removal of glucose from the blood

stream, leading to rising glucose levels and resulting in hyperglycaemia (high blood sugar).

As a consequence of hyperglycaemia, profound changes in energy metabolism occur,
resulting in a catabolic condition with “severe depletion of both energy stores and protein
mass” (Hebert & Nair, 2010). This insulin deficient state leads to weight loss, as the body is
forced to break down fatty acids to maintain normal muscle and other tissue functions. This
breakdown of fatty acids leads to the unregulated accumulation of ketones (an acidic by-
product of fatty acid breakdown) in the bloodstream. If maintained for even a relatively short
period of time (even as little as a few days), high ketone levels can lead to a highly critical state
known as diabetic ketoacidosis (Misra & Oliver, 2015). Diabetic ketoacidosis can be lethal,
with mortality rates of up to 30% among those admitted to hospital (Oschatz et al., 1999);

furthermore, these rates increase even further amongst young children (Edge et al., 1999).

Insulin omission (10) is a behaviour engaged in by people with T1D. Research suggests
that it may be as a method of weight loss (Polonsky et al., 1994). Short term symptoms of 10
are those of hyperglycaemia; excessively high blood glucose (>11%), increased ketone levels,
thirst, frequent urination, fatigue, and cognitive deficits such as lack of concentration (Ruth-
Sahd et al., 2009). The longer and more frequent the 10, and the longer the hyperglycaemic
state persists, the more severe the symptoms; weight loss, severe dehydration, and increased
glycosylated haemoglobin (HbAlc). HbAlc relates to the average plasma glucose

concentration over a three-month period and is therefore a good indicator of blood glucose
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levels within that period. Persistent 10 therefore leads to prolonged periods of hyperglycaemia
and increased HbAlc, which can lead to the increased development of a number of vascular

complications (Calcutt et al., 2009) and increased risk of mortality (Goebel-Fabbri et al., 2008).

Prevalence rates of 10 vary widely depending on the methodology used, but studies
using the Diabetes Eating Problem Survey-Revised (DEPS-R; Markowitz et al., 2010), a
questionnaire considered one of the most psychometrically robust methods currently available
in assessing insulin manipulation, have reported prevalence as high as 60.2% in a sample of
individuals with T1D aged 13 to 55 (Deiana et al., 2016). Rates of 10 among children and
adolescents with T1D are currently somewhat unclear, perhaps partly because young people
are often reluctant to disclose issues with their diabetes teams (Candler et al., 2018). However,
the use of 10 as a weight control has been reported in 2% of preadolescent girls (Colton et al.,
2004), and 11-15% in adolescent girls (Jones et al., 2000). Furthermore, case studies of young
people with T1D, girls in particular, are beginning to emerge (e.g. Kinik et al., 2017),
suggesting that persistent 10 for the purpose of weight loss is a prevalent behaviour among
children and adolescents, as well as adults. A number of the risk factors of 10 explored in this
review are also seen as having greater prevalence among young people, suggesting that
children and young people who have T1D, alongside one or more of these risk factors, will be

at significant risk of engaging in 10 as a weight loss method.

Methods

The authors prepared this review from literature searches in Science Direct, PsychINFO,
PubMed, and Google Scholar. After reviewing the available literature relating to diabulimia,
10, and T1D, we identified the following factors as posing the most significant risk to the

development of 10 related behaviour: gender, the presence of anxiety and depression, and
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weight concern and body dissatisfaction. Each of these risk factors will be explored in relation

to the development of 10 below.

Gender

Gender is well referenced as a significant factor in the development of several mental health
conditions, with women and young girls being more susceptible to developing conditions
including depression, anxiety, and eating disorders. Research illustrates a lifetime prevalence
of generalised anxiety disorder of 7.7% among women, compared to 4.6% in men (Kessler et
al., 2012). Similarly, rates of depression have been demonstrated as high as 21.3% women,
compared to 12.7% of men (Kessler et al., 1993). Among adolescents with T1D, research
suggests that prevalence rates of depression are higher in girls than boys, and that depression

in girls predicts poorer T1D treatment adherence (Korbel et al., 2007).

Gender differences also appear prevalent in eating disorders (EDs); overall prevalence
rates among adolescents have been demonstrated at 20.8% in girls, and 14.9% in boys
(Sepulveda et al., 2008). Girls as young as 10 years old are also significantly more likely than
boys to perceive themselves as being a larger size than they are (Thompson et al., 2003), more
likely to report lower levels of body satisfaction (Strong et al., 2000), and more likely to display

weight concern (Calzo et al., 2012).

Rates of disordered eating behaviours among females with T1D have been shown to
range between 30-40% compared to between 9-11% in males (e.g. Baechle et al., 2014). Given
10’s utilisation as a weight loss technique, and drive for thinness being a critical element of
ED diagnosis (Garner, 2004), it is logical that a number of research papers have highlighted
that the number of females with T1D engaging in 10 appears to be substantially higher than
males. Neumark-Sztainer and colleagues (2002) found that among their sample, 10.3% of

adolescent females admitted to 10 (7.4% did so to lose weight), compared to just 1.4% of
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adolescent males. This is supported by Jancin (2010), who found a female to male ratio of 10
of 10:1. However, a recent population-based study has suggested that this difference between
genders may not be as great as earlier thought, with rates of female and male insulin restriction
at 20.5% and 18.5% respectively (Baechle et al., 2014). Unlike the 2002 study, which required
participants to have been diagnosed with T1D for at least 1 year, Baechle and colleagues’ study
included participants with early onset of T1D (diagnosis between 0-4 years of age). This
variation in results could suggest that prevalence rates of 10 between genders may differ

depending on age of diagnosis, though further research is necessary to support this.

Interpreting these gender differences in rates of 10 should be done with caution, as one
study suggests that boys with body issues are more likely to overexercise as a weight loss
method, rather than restrict their diet (Ricciardelli & McCabe, 2004). This would not always
be implicated as disordered behaviour in T1D using traditional questionnaires like the DEPS-
R, but could result in 10 as a weight loss method. Furthermore, research indicates that males
ED sufferers often do not seek out help until their illness becomes severe (Dearden & Mulgrew,
2013), and only 15% of men with an ED will seek treatment (Freeman, 2005), therefore
skewing perceptions of gender bias in eating disorders and associated behaviours like 10.
However, within a sample of both male and female participants who engaged in 10 as a method
of weight loss, females were found to have significantly higher HbAlc than males, indicating
that they engaged in the behaviour more frequently or for more prolonged periods of time
(Deianacet al., 2016); suggesting that females are at a higher risk of developing more significant

long-term consequences as a result of 10.

Anxiety and Depression
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A number of mental health conditions have been found to have higher prevalence among
people with T1D compared to their peers, particularly anxiety and depression. Prevalence rates
of anxiety are vastly higher in people with T1D compared to the general population; between
14%-21% and 6% respectively (Bernstein et al., 2013; McManus et al., 2016). While there is
currently little research looking at the association between anxiety and 10O, higher levels of
HbALc have been found in people with T1D and comorbid anxiety (Shaban et al., 2006), which
could indicate engagement in insulin omitting behaviours. Further research looking at this

comorbidity is necessary to draw causality.

With regards to depression, a systematic review found an almost 4-fold increase of
depression in T1D compared with controls (12.0% vs 3.2% respectively; Barnard et al., 2006).
Due to the debilitating nature of depression, everyday behaviours like exercise, maintaining a
healthy diet, and managing physical illnesses can become more difficult (Lin et al., 2004).
Comorbidity of depression and T1D has been found to associate with less adherence to
treatment (Gonzalez et al., 2008) and higher HbAlc (van Tilburg et al., 2001). This
comorbidity has recently been shown as bi-directional, where higher depressive feelings lead
to poorer diabetes management, and poorer diabetes management cause increased depression
(Nouwen et al., 2019). While there is limiting causal research implying the direct effect of
depression on engagement in 10, one study of 9-13 year old girls (Olmsted et al., 2008)
highlighted that those who admitted to IO scored positively on the Children’s Depression
Inventory (Kovacs, 1970). However, the issue of causality is difficult. Even in children and
adolescents, depression has demonstrated distinct comorbidity with EDs (Swanson et al.,
2011), and levels of depressive symptoms have been shown to improve following weight gain
in hospitalised eating disorder patients (Sala et al., 2011). Depressive symptoms may also be

experienced in patients engaging in 10, given that resulting hyperglycaemia is associated with
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low energy levels, poor sleep and trouble concentrating (Ruth-Saad et al., 2009). Future

research is necessary to further explore the causal relationship of depression on IO.

Increased Weight Concern & Body Dissatisfaction

Weight concern and body image issues are common among women (Wardle & Johnson, 2002)
and increasingly recognised among men (Thompson, 2017); this is often evident from
childhood and adolescence. A study of 1515 children aged 9-14 years of age reported high
levels of body dissatisfaction: 50.5% of girls and 35.9% of boys wanted a thinner body shape,

while 7.2% of girls and 21.1% of boys wanted a larger shape (Dion et al., 2016).

The early emergence of body dissatisfaction has unsurprisingly been linked to the
development of EDs, including anorexia nervosa (Button & Whitehouse, 1981) and bulimia
nervosa (Watson et al., 2011), in childhood and adolescence. The frequency of EDs varies
widely across age and gender, but Stice and Bohon (2012) report an overall lifetime prevalence
of anorexia between 0.9-2.0% for women, and 0.1-0.3% for men, and a lifetime prevalence of
bulimia between 0.2-3.5% for women and 0.9-2.0% for men. Evidence of increased prevalence
among children is also beginning to emerge, with rates of bulimia among youth as high as 2%

(Merikangas et al., 2010).

In addition to the common factors listed above, patients with T1D face two additional
challenges, and may experience negative associations with their body shapes as early as
diagnosis. First, prior to diagnosis many individuals with T1D experience substantial weight
loss, due to the hyperglycaemic state caused by insufficient insulin production. Once diagnosed
and upon the commencement of an insulin regime, patients will start gaining weight as their
body regains the fluids it needs and rebuilds its fat stores. This weight gain sometimes exceeds

pre-T1D levels, and a high proportion of individuals become overweight or obese (Newfield et
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al., 2009). This noticeable, and sometimes sudden, weight change can cause serious concern in
patients with T1D, and is often attributed to the use of insulin (Larger, 2005). With the average
age of diagnosis being between 10 and 14 years old (Diabetes UK, 2010), children and
adolescents with T1D may begin to experience body shape and weight issues earlier compared

to their peers.

Secondly, following diagnosis, weight is regularly monitored and reviewed in the
management of T1D. Body mass index is one of eight care process checks recommended by
The National Institute for Health and Care Excellence (2015), meaning patients are routinely
weighed during their regular medical check-ups. The constant weight checks, along with the
forced dietary monitoring required to adequately control blood glucose, can create additional
negative associations between body size and eating behaviours in patients with T1D. This in
turn may then also lead to the development of further weight concerns, body dissatisfaction
eating disorder related behaviours. Cumulatively these factors are surmised to be influential in

the development of EDs.

There may be merit in changing diabetes clinical practice to reduce these two additional
challenges that children and adolescents with T1D face. For example, young patients and their
families could be reassured by their diabetes team about the way the human body temporarily
overshoots after a period of hyperglycaemic (starvation) state, such as that which occurs at the
onset of diabetes. In addition, clinicians could explain expected weight and height increases
during normal growth and puberty, and can encourage more positive blood glucose
management methods, such as moderate physical activity and dietary plans, that do not place
so much emphasis on patients’ weight itself. Providing the patient and their family with

sufficient education at the point of diagnosis is the key to success (Acerini et al., 2014).
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A meta-analysis suggests that individuals with T1D are up to three times more likely to
suffer with an ED than their peers (Young et al., 2013). Furthermore, cross-sectional research
suggest that rates of insulin misuse is increased among patients with T1D where an ED also
co-exists (Nielsen, 2002), suggesting a close link between T1D mismanagements and
disordered eating behaviours. Peveler et al. (2005) reported that weight concern and body
dissatisfaction also play an important role in the development of insulin misuse in children and
adolescents, as well as in adults. While not all incidences of 10 are related to an eating disorder
diagnosis (see ‘Other Functions of 10”), rates of 10 among individuals with T1D and comorbid
ED are significantly elevated, therefore suggesting the significance of weight concern and body

dissatisfaction as risk factors in the development of 10.

Complications Associated with Prolonged 10

10 causes hyperglycaemia, which can lead to several vascular complications associated with
increased morbidity and mortality (Goebel-Fabbri et al., 2008). Understanding the risk factors
associated with developing the behaviour is therefore crucial in reducing the likelihood of

developing the below complications.

Retinopathy. Prolonged hyperglycaemia can lead to the formation of microaneurysms
in the retina, which can cause occluded vision and eventually lead to blindness (Donaghue et
al., 2018). This is associated with significant reduction in quality of life (Brown et al., 2002)
and increased mortality (Kramer et al., 2011). Nielsen (2002) found that retinopathy took, on
average, just 3.4 years to develop in patients who engaged in 10, compared to 11.5 years in

those with T1D but without 10.

Neuropathy. Persistent hyperglycaemia can lead to nerve damage, which reduces

vascular flow and can result in amputation (Ziegler et al., 1988). The 3-year survival rate in
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diabetic patients with neuropathy complications has been found at less than 17% (Ramsey et
al., 1999). Cases of neuropathy are also disproportionately found in those who omit insulin;
Steel and colleagues (1987) found that of the 9 participants in their sample who admitted to 10,

5 (55.5%) displayed symptoms of neuropathy.

Nephropathy. Lengthy periods of hyperglycaemia can result in structural damage to the
kidneys, causing reduced function and eventual kidney failure (Donaghue et al., 2018).
Diabetic nephropathy is generally accepted as the leading cause of mortality among patients
with T1D, with lifetime incidence rates of approximately 50% (Marshall, 2012). This is
particularly significant given recent longitudinal evidence illustrating a mortality rate due to

nephropathy of 32.8% (Ang et al., 2014).

Cerebral oedema. The rapid change of extracellular brain fluid caused by rapid
correction of hyperglycaemia can lead to significant complications (Varela et al., 2018).
Cerebral oedema is recognised as one of the most dangerous complications of hyperglycaemia,
with a mortality risk of 20-25%; it is also considered to account for 60-90% of deaths during

diabetic ketoacidosis (Wolfsdorf et al., 2006; Rosenbloom, 2010).

Diabetic Ketoacidosis and mortality. Severe dehydration and loss of electrolytes caused
by acidosis can quickly lead to coma and death. The mortality rate associated with diabetic
ketoacidosis in hospital admissions has been displayed at 13% (Efstathiou et al., 2002).
Engaging in 10 increases the risk of developing all of these complications associated with

hyperglycaemia, which in turn can lead to early mortality.

Other Functions of 10

While the function of 10 has been found to be for weight loss purposes in around half of

instances (Polonsky et al., 1994), it is important to acknowledge other functions of the
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behaviour. One example is the use of 10 as a form of self-harm. “Taking too little medication”
is a method of self-harm listed the Ottawa Self-Injury Index (Nixon et al., 2002), and given the
resulting negative physiological impact which results from 10, the behaviour could be classed
as a form of self-injury. Support for this was found in one study where self-destructive
behaviour was stated as the cause of 28% of 10 cases, compared to weight loss which only
accounted for 15.5% (Schober et al., 2011). While the available literature is still limited, there
is more evidence emerging illustrating the use of 10 as a form of deliberate self-harm (e.g.

Staite et al., 2018).

Other prevalent causes of 10 include injection anxiety, particularly in children (Young-
Hyman et al., 2016), and fear of hypoglycaemia (low blood sugar; Wild et al., 2007). Diabetes
burnout, a state of exhaustion towards the condition associated with lack of treatment
adherence and deficient blood glucose control (Young-Hyman et al., 2016), may also result in
omission of insulin. In this instance, people with T1D report feeling both physically and
mentally tired of the constant need for self-care (Abdoli et al., 2020), and are therefore unable
to manage their diabetes control as adequately as is necessary. If there is no associated desire

to lose weight, then diabetes burnout could be considered an alternative function of 10.

Given the multifaceted nature of T1D and its associated physiological and
psychological impact, the function of 10 will vary widely and may serve more than one
purpose. Therefore, as clinicians become more aware of 10, it is important to consider a number
of factors before determining its function, taking into account the complex nature of 10 may

mean that its functions could change over time.

Conclusions
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This literature review illustrates that gender, anxiety and depression, and increased weight
concern and body dissatisfaction may all represent significant risk factors in the development
of 10. As has been highlighted, a number of these factors have also been demonstrated as
having distinct comorbidities. Comorbidity of two or more of these factors may therefore
present an even greater risk of engaging in 10 behaviours, although there is currently little

research to support this.

IO is an extremely complex behaviour, and while the list of factors presented in this
paper were selected based on the research evidence suggesting their association with the
development of the behaviour, it does not attempt to be exhaustive. Several further factors have
been identified within the literature as risk factors to the development of the behaviour. These
include family conflict (Vaid et al.,, 2018), media influence (Hackman, 2015), and
socioeconomic status (Hassan et al., 2006), and self-regulatory capacity (Lansing & Berg,
2014). Researchers should take such factors into account before drawing conclusions based on

their data.

The importance of expanding this research field cannot be understated, given the
dangerous complications associated with the prolonged hyperglycaemia caused by 10, and the
research indicating that it is a behaviour which not only affects adults, but children and
adolescents as well. Further research may wish to consider the comorbid relationships between
the risk factors presented in this paper, to develop a clearer understanding of how and to what
extent each of these factors increase the risk of engaging in 10 among children and adolescents

with T1D.
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High Carbohydrate/Unhealthy
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Low Carbohydrate/Healthy
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Appendix C

Table 8
Valence of word stimuli utilised in implicit association task

Word Stimulus Valence

Negative
attack -0.80843
murder -0.93498
victim -0.76200
killer -0.81504
stress -0.76388
prison -0.76739
sadist -0.76131
cancer -0.77896
crisis -0.71597
incest -0.72053
nausea -0.79403
poison -0.74654
torture -0.91106
disease -0.83697
tragedy -0.76852
traffic -0.75516
widower -0.72723
assault -0.78536
neglect -0.75730
poverty -0.75948

Positive
rest 0.73484
grin 0.70472
joke 0.73104
award 0.76180
bonus 0.75112
wisdom 0.72606
winner 0.72358
achieve 0.72301
wisdom 0.72606
giggle 0.78811
delight 0.85881
laughter 0.72132
macaroni 0.72207
serenity 0.73657
sunshine 0.73640
faithful 0.70657
friendly 0.73624
enjoyment 0.83668

happiness 0.85671
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sincerity 0.72114
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Appendix D

Reflexivity Statement

Prior assumptions and experience

Within the context of the current study, the principal investigator (RH) had to consider how
their background as a person living with type 1 diabetes (T1D) may have influenced their
interactions with participants. An important question we needed to address when developing
conclusions from the data was whether participants’ knowledge of the lived experience of RH
may have impacted the information they shared, such as the level of detail they included
about issues such as accessing healthcare if the same experience was assumed to have been
experienced by RH, or their willingness to discuss various topics, and how this may have

shaped what was discussed during their interview.

Epistemological position of the study in the context of wider thesis

RH acknowledged the impact that their epistemological position could have potentially had
prior to conducting the study interviews in that the basis of the current thesis was interested in
looking at self-regulation in T1D, and as such took steps to ensure that the semi-structured
interview schedule was devised in a way to reduce any prefabricated assertions during the
interviews. This was also maintained when drawing conclusions from the data, which was
analysed based solely on the information provided, and relations to the wider thesis were not

drawn until this process was complete.

Potential for psychological harm

RH was acutely sensitive to the possibility that discussing the topics included in the research
interview could potentially invoke negative feelings in the research participants. It was for

this reason that RH made participants aware of their own lived experience with the condition
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at the beginning of each interview, so that participants would gain a sense of solidarity and
understanding from the researcher and as such was hoped to reduce any negative feelings

arising.



