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Preface to ”Advances in the Prevention and 
Management of Obesity and Eating Disorders”

Obesity and eating disorders remain major public health concerns worldwide. While we are far 
from having definitive solutions, scientific insights into the prevention and management of obesity 
and eating disorders have developed significantly in recent years. This research has been stimulated 
by the continuous challenge of reducing the global burden of obesity and its commonly associated 
health complications, as well as the life-threatening characteristics of eating disorders. While there 
are significant differences between obesity and eating disorders, and while these conditions are 
often treated and researched in isolation, there are also important similarities between them. For 
instance, people with obesity or eating disorders alike often engage in unhealthy eating behaviors 
and inappropriate levels of physical activity. Additionally, obesity and eating disorders often co-exist 
in the same person, and individuals with both of these conditions are at risk for severe medical 
and psychosocial complications. Looking towards better solutions for these pressing public health 
concerns, this book addresses recent scientific findings regarding the prevention and management 
of obesity and eating disorders. It reports on cognition and mental health in people with obesity, as 
well as on food addiction, co-morbidities of eating disorders, cultural aspects of eating, intermittent 
dietary energy restriction as a treatment for overweight or obesity, factors influencing the adherence 
to dietary treatments for overweight and obesity, philosophies underpinning dietary practices, 
treatment of eating disorders in men, cognitive remediation therapy for anorexia nervosa, and online 
or virtual interventions for weight management or bulimia nervosa—all drawing from culturally 
diverse findings from research groups around the world (e.g. Australia, UK, Norway, Brazil). With 
this book, we encourage healthcare professionals and researchers working primarily in the field of 
obesity to learn more about eating disorders, and vice-versa, so that knowledge in each field can be 
enriched by knowledge from the other, ultimately enabling the increasing numbers of people living 
with obesity and/or eating disorders to reap the benefits.

Amanda Sainsbury and Felipe Q. da Luz

Special Issue Editors
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Abstract: Dysfunctional cognitions may be associated with unhealthy eating behaviors seen in
individuals with obesity. However, dysfunctional cognitions commonly occur in individuals with
poor mental health independently of weight. We examined whether individuals with morbid
obesity differed with regard to dysfunctional cognitions when compared to individuals of normal
weight, when mental health status was controlled for. 111 participants—53 with morbid obesity
and 58 of normal weight—were assessed with the Mini-Mental State Examination, Young Schema
Questionnaire, Cognitive Distortions Questionnaire, Depression, Anxiety and Stress Scale, and a
Demographic and Clinical Questionnaire. Participants with morbid obesity showed higher scores in
one (insufficient self-control/self-discipline) of 15 early maladaptive schemas and in one (labeling)
of 15 cognitive distortions compared to participants of normal weight. The difference between
groups for insufficient self-control/self-discipline was not significant when mental health status
was controlled for. Participants with morbid obesity showed more severe anxiety than participants
of normal weight. Our findings did not show clinically meaningful differences in dysfunctional
cognitions between participants with morbid obesity or of normal weight. Dysfunctional cognitions
presented by individuals with morbid obesity are likely related to their individual mental health and
not to their weight.

Keywords: obesity; morbid obesity; psychology; dysfunctional cognition; mental health

1. Introduction

Schema Theory proposes that some individuals can develop dysfunctional patterns of beliefs and
unhelpful perceptions of the world and themselves [1]. These beliefs and perceptions usually develop
during childhood or adolescence as a result of psychologically harmful experiences involving family
members or other significant individuals, and for this reason are referred to as early maladaptive
schemas. According to this theory, early maladaptive schemas develop in response to unmet core
emotional needs, namely: secure attachment to others, autonomy/competence, freedom to express
emotions, spontaneity, and realistic limits/self-control. It was previously suggested that as a result of

Behav. Sci. 2017, 7, 10 1 www.mdpi.com/journal/behavsci
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this process, people can develop different types of psychological disorders and engage in a continuum
of dysfunctional behaviors [1].

There is some evidence that early maladaptive schemas can relate to dysfunctional eating
behaviors. For example, the unhealthy eating behaviors seen in patients with eating disorders
were found to be associated with the presence of early maladaptive schemas [2]. One study [3]
evaluated the presence of early maladaptive schemas in participants with obesity and found that
they showed more severe early maladaptive schemas than participants of normal weight, notably
the early maladaptive schemas of social isolation/alienation and defectiveness/shame. Another
study [4] found that the early maladaptive schemas of isolation/alienation, emotional inhibition,
abandonment/instability and unrelenting standards/hypercriticalness negatively influenced aspects
of identity amongst individuals with obesity. Additionally, a higher presence of the following early
maladaptive schemas were found amongst adolescents with overweight or obesity in comparison
to adolescents of normal weight: social isolation/alienation, defectiveness/shame, emotional
deprivation, failure to achieve, dependence/incompetence, and subjugation [5], as well as emotional
deprivation, abandonment/instability, subjugation and insufficient self-control/self-discipline [6].
Additionally, another study [7] involving adolescents with overweight found that those who
experienced a loss of control over eating had a greater severity of the early maladaptive schemas
of social isolation/alienation, abandonment/instability, unrelenting standards/hypercriticalness,
mistrust/abuse, failure to achieve and subjugation, in contrast with those that did not experience loss
of control over eating.

Another set of dysfunctional cognitive processes, named cognitive distortions, plays an important
role in maintaining the negative core beliefs that form early maladaptive schemas, through the
perceptual distortion of facts [1]. Cognitive distortions are common thoughts that happen quickly,
involuntarily, and in a distorted manner [8]. Some specific types of cognitive distortions have
been suggested to be experienced by individuals with obesity [9]. These distorted thoughts occur,
for example, when someone thinks that the desire to eat is irresistible (“magnification”), that they are
“losers” because they are obese (“labeling”) or that people reject them because they are overweight
(“mind reading”). One study found that dichotomous thinking (a type of cognitive distortion) about
food, weight and eating was predictive of weight regain, and that a general dichotomous thinking
pattern (not necessarily related to food, weight or eating) was an even better predictor of weight
regain [10]. Two other studies [11,12] assessed vulnerability to a specific cognitive distortion, namely
thought-shape fusion, in participants with obesity and participants of normal weight. This type of
cognitive distortion occurs when the imagination of the consumption of high-energy food generates
the feeling of being fat and negative moral judgment. In these studies, individuals with obesity were
less vulnerable to thought-shape fusion than individuals of normal weight, thus revealing differences
in cognitive processes between groups. Studies have further examined the correlation of cognitive
distortions with binge eating disorder. A small (n = 42) exploratory study [13] reported that participants
with obesity, whether or not they had binge eating disorder, showed more cognitive distortions than
participants of normal weight. In contrast, another study [14] found that individuals with obesity and
comorbid binge eating disorder were more affected by dichotomous thinking than individuals with
obesity but without binge eating disorder. The studies above suggest that individuals with obesity,
especially those with comorbid binge eating disorder, experience more of some types of cognitive
distortions than individuals of normal weight.

Other studies, however, emphasize the relationship between dysfunctional cognitions and mental
health status independently of the occurrence of eating or weight disorders. For example, there is
evidence that early maladaptive schemas predict depression [15], are associated with complex cases
of mood and anxiety disorders [16], and are vulnerability factors for the development of symptoms
of depression and anxiety amongst individuals experiencing stressful situations [17]. There are also
indications that early maladaptive schemas predict occupational stress [18]. Both early maladaptive
schemas and cognitive distortions were found to be significantly associated with emotional problems,
namely depression and anxiety [19]. In regards to cognitive distortions specifically, a study found that
participants with depression showed strong negative interpretations of metaphors [20]. Cognitive

2

Bo
ok
s

M
DP
I



Behav. Sci. 2017, 7, 10

distortions also predict depression and anxiety amongst children and adolescents [21]. Additionally,
the cognitive model proposes that cognitive distortions, together with neurobiological correlates,
influence how people cope with stressful situations and develop depression [22]. All of the studies
discussed in this paragraph show a clear association of the occurrence of dysfunctional cognitions and
mental health problems, irrespective of the weight of the participants. Therefore, it is possible that the
observation that individuals with obesity experience more early maladaptive schemas or cognitive
distortions than individuals of normal weight could be mediated by the fact that participants with
obesity frequently experience symptoms of mental illness [23], and not because of their elevated weight.

In summary, dysfunctional thinking styles, known as early maladaptive schemas and cognitive
distortions, have been found in individuals with eating disorders, overweight or obesity. However,
it is possible that these findings are associated with the mental health status of the participants and not
necessarily with their obesity. Our study thus aimed to further examine this issue. Therefore, we sought
to clarify whether individuals with morbid obesity show higher levels of dysfunctional cognitions than
individuals of normal weight, and if so, if this is related to their individual mental health condition.
Ultimately, this understanding could aid in the development of effective psychological and behavioral
assessments and subsequent interventions, tailored specifically for individuals with morbid obesity.

2. Methods

2.1. Ethical Considerations

The study was conducted in accordance with the Declaration of Helsinki. This project was
approved by the Research Ethics Committees of the Pontifical Catholic University of Rio Grande do
Sul (Brazil) (CAAE: 07888612.4.0000.5336) and the Conceição Hospital Group where the participants
were assessed. Informed consent was obtained from participants.

2.2. Participants

Participants were included if they had morbid obesity (BMI ≥ 40 kg/m2) or normal weight
(BMI: 18.5–24.9 kg/m2) [24], were aged between 18 and 65 years, and had at least five years of
education. The exclusion criterion was low cognitive performance (score ≤ 23) as assessed by the
Mini Mental State Examination (MMSE) [25], as this could compromise comprehension and hence
the accuracy in answering questionnaires. Two potential participants were excluded from the study
because of this criterion.

There were 111 participants in this study, 53 (47.7%) with morbid obesity and 58 (52.3%) of normal
weight. Participants with morbid obesity were recruited from the hospital bariatric surgery clinic and
were classified as such by the medical team. Participants of normal weight were recruited through
advertisements within the hospital. Participants’ weight and height were recorded based on self-report.
The groups were comparable with regards to sex, age, education, marital status and economic criteria
of participants (see Table 1). Participants were not compensated for their participation in this research.

Table 1. Demographic details and body mass index of the participants with morbid obesity versus
participants of normal weight.

Variables

Group

pMorbid Obesity (n = 53) Normal Weight (n = 58)

n % n %

Sex
Female 41 77.4 45 77.6 >0.999 Φ

Male 12 22.6 13 22.4

Age (years)
Mean ± standard deviation (range) 42.3 ± 9.6 (25–59) 38.7 ± 13.9 (18–65) 0.072 £

Median (interquartile range) 42.0 (35.0–42.5) 38.5 (26.0–52.0)
Highest education completed

3
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Table 1. Cont.

Variables

Group

pMorbid Obesity (n = 53) Normal Weight (n = 58)

n % n %

Primary 24 45.3 24 41.4 0.678 ¶

Secondary/Tertiary 29 54.7 34 58.6

Marital status
Single 12 22.6 18 31.0

Married 36 67.9 36 62.1 0.580 ¶

Separated/Divorced/Widowed 5 9.4 4 6.9

Brazilian economic criteria
Highest affluence 24 45.3 36 62.1 0.089 ¶

Lowest affluence) 29 54.7 22 37.9
Body mass index (kg/m2)

Mean ± standard deviation 48.9 ± 6.3 22.1 ± 1.8
Φ: Pearson’s chi-square test with continuity correction; £: Students t-test for independent groups; ¶: Fisher’s Exact
Test for Monte Carlo simulation.

2.3. Questionnaires and Interviews

All questionnaires and interviews were conducted or overseen by the first author, in the bariatric
surgery clinic of the hospital. The assessments of participants with morbid obesity occurred before
bariatric surgery.

2.3.1. Mini Mental State Examination (MMSE)

The MMSE was used to assess mental state and cognitive deficits in potential participants [25].
The questions in this examination are divided into seven categories to assess specific cognitive functions:
time orientation, place orientation, attention, basic calculation, word recognition and memorization,
language and visual ability. The scores for examination can range from 0 to 30 points, with scores
equal to or higher than 24 indicating normal cognition [25].

2.3.2. Young Schema Questionnaire (YSQ)

The YSQ is a self-report questionnaire that aims to identify the occurrence of early maladaptive
schemas. This questionnaire has been used for research into core beliefs associated with psychological
disturbances [26]. It is available in both a long and short version (205 and 75 items, respectively).
Both versions of the YSQ have good psychometric properties, as indicated by statistically significant
internal consistency [1]. Indeed, Cronbach’s alpha is greater than 0.80 for each of the subscales on both
versions [27]. The questionnaire’s short form (YSQ-S2) was validated for use in Brazil (Cronbach’s
alpha = 0.95) [28] and was used in this study. The YSQ-S2 consists of a 75-item questionnaire assessing
15 types of early maladaptive schemas (groups of 5 items assess each of the 15 schemas). Participants
are asked to answer the degree that they emotionally feel that the statements describe them according
to the following options: 1—Completely untrue of me; 2—Mostly untrue of me; 3—Slightly more
true than untrue; 4—Moderately true of me; 5—Mostly true of me and 6—Describes me perfectly.
High scores in the items that relate to a specific early maladaptive schema indicate greater severity.

2.3.3. Cognitive Distortions Questionnaire (CD-Quest)

The CD-Quest is a self-report questionnaire that assesses a combination of the last week’s
frequency (no, occasional, much of the time or almost all of the time) and intensity (no, a little,
much or very much) with which participants engaged in 15 common types of cognitive distortions [29].
Participants can score from 0 to 5 in each cognitive distortion, with higher scores indicating greater
occurrence of the cognitive distortion. This instrument has been validated in Brazil and was found to
have robust psychometric properties (Cronbach’s alpha = 0.85) [30].

4
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2.3.4. Depression, Anxiety and Stress Scale (DASS-21)

The DASS-21 measures symptoms of depression, anxiety and psychological stress in clinical
and nonclinical groups. It has good internal consistency and concurrent validity [31]. In the current
study, the short version with 21 items was used. This instrument has adequate internal consistency,
with a Cronbach’s alpha of 0.94 for the depression scale, 0.87 for the anxiety scale and 0.91 for the
stress scale [31]. The DASS-21 has been validated for use in Brazil and the following Cronbach’s alpha
values were found for the depression, anxiety and stress scales, respectively: 0.92, 0.86 and 0.90 [32].
The DASS-21 provides specific scores for depression, anxiety and stress. Higher scores indicate greater
severity of the symptoms.

2.3.5. Demographic and Clinical Questionnaire

Demographic and clinical features were assessed by a structured interview developed for this
study. Questions included date of birth, marital status, education level, economic status, and use
of psychiatric medications. The Brazilian Economic Criteria were used to classify economic status
according to the following categories (highest to lowest affluence): A, B, C, D and E [33], computed
from quantification of household assets and income.

2.4. Statistical Analysis

Descriptive statistics were used to describe the results in terms of absolute and relative distribution,
as well as central tendency and variability measures. Age distribution was compared using the
Kolmogorov-Smirnov test [34].

For bivariate analysis of categorical variables, the Pearson’s chi-square test (χ2) was used. Fisher’s
exact test was performed in contingency tables where at least 25% of cell values presented an expected
frequency of less than 5. Monte Carlo simulation was used when at least one variable had polytomous
characteristics. For correlational analysis of continuous variables, the Spearman ranked correlations test
(Spearman rho, rs) was employed because of non-normality of data. For between-group comparisons
of non-parametric ordinal or continuous variables, the Mann-Whitney U test was used.

On data inspection, all early maladaptive schemas and cognitive distortions correlated
significantly with levels of depression, anxiety and stress as measured with the DASS-21
(all rs > 0.40, all p > 0.001). Thus, Multivariable logistic regression analysis was applied to test
the strength of association between the dependent variable (obesity, using binary yes/no, with the
reference category being ‘participants with obesity’) and independent variables (early maladaptive
schemas and cognitive distortions) that were found to be significant or approaching significance at a
level of 5% when univariate tests were performed and adjusted for levels of depression, anxiety and
stress. A significance level of p < 0.05 was employed for all tests. Analyses were conducted using the
SPSS for Windows version 20 (Armonk, NY, USA).

3. Results

3.1. Early Maladaptive Schemas in Participants with Morbid Obesity Versus Participants of Normal Weight

As shown in Table 2, scores for the early maladaptive schema of insufficient
self-control/self-discipline were significantly higher in participants with morbid obesity compared to
participants of normal weight, as assessed using the YSQ-S2. High scores on this early maladaptive
schema indicate beliefs of insufficient control over emotions or impulses and beliefs of not having
enough capacity to deal with boredom or frustration in order to complete tasks [1]. There were no
other statistically significant differences between participants with morbid obesity and participants of
normal weight with respect to scores on early maladaptive schemas (see Table 2).

5
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Table 2. Early maladaptive schemas as assessed by the YSQ-S2 in participants with morbid obesity
versus participants of normal weight.

YSQ-S

Groups

p §Morbid Obesity (n = 53) Normal Weight (n = 58)

Mean Standard Deviation Median Mean Standard Deviation Median

Emotional deprivation 2.5 1.5 2.0 2.0 1.3 1.5 0.08
Abandonment/instability 2.6 1.6 2.0 2.5 1.6 1.6 0.44

Mistrust/abuse 2.4 1.5 2.0 2.2 1.3 1.8 0.58
Social isolation/alienation 2.0 1.4 1.4 1.9 1.3 1.3 0.57

Defectiveness/shame 1.5 1.2 1.0 1.3 0.8 1.0 0.77
Failure 1.7 1.2 1.2 1.6 1.0 1.2 0.72

Dependence/incompetence 1.7 1.1 1.2 1.5 0.7 1.4 0.91
Vulnerability to harm 2.0 1.2 1.6 2.1 1.3 1.6 0.86

Enmeshment 1.7 1.0 1.2 2.0 1.2 1.7 0.16
Subjugation 1.8 1.1 1.4 1.8 1.2 1.2 0.53
Self-sacrifice 4.1 1.5 4.2 3.7 1.6 3.9 0.29

Emotional inhibition 2.5 1.6 1.8 1.9 1.2 1.6 0.11
Unrelenting standards 3.1 1.5 3.0 2.7 1.1 2.5 0.15

Entitlement/grandiosity 2.6 1.4 2.4 2.3 1.2 1.8 0.22
Insufficient self-control/self-discipline 2.5 1.4 2.4 2.0 1.2 1.6 0.01

YSQ-S: Young Schema Questionnaire—short form. §: Values compared using the Mann-Whitney U test.

3.2. Cognitive Distortions in Participants with Morbid Obesity Versus Participants of Normal Weight

Participants with morbid obesity showed a statistical trend (p = 0.05) for higher scores on the
cognitive distortion of labeling in comparison with participants of normal weight (see Table 3). Labeling
is a type of cognitive distortion that occurs when someone gives derogatory or demeaning names to
themselves or others (e.g., “I am a failure”) [29]. There were no other statistically significant differences
between participants with morbid obesity and participants of normal weight, with respect to scores on
cognitive distortions.

Table 3. Cognitive distortions as assessed by the CD-Quest in participants with morbid obesity versus
participants of normal weight.

CD-Quest (¥)
Group p §

Morbid Obesity (n = 53) Normal Weight (n = 58)

Mean Standard Deviation Median Mean Standard Deviation Median

All-or-nothing thinking 1.5 1.9 0.0 1.3 1.7 0.0 0.60
Fortune-telling 1.2 1.7 0.0 1.1 1.5 0.0 0.91
Disqualifying 0.5 1.0 0.0 0.5 1.2 0.0 0.45

Emotional reasoning 1.9 2.0 1.0 1.8 1.8 1.0 0.93
Labeling 1.4 1.7 1.0 0.8 1.3 0.0 0.05

Magnification/minimization 0.8 1.3 0.0 0.7 1.3 0.0 0.67
Mental filter 0.9 1.5 0.0 1.1 1.5 0.0 0.22

Mind reading 1.3 1.5 1.0 1.1 1.6 0.0 0.39
Overgeneralization 1.0 1.5 0.0 1.2 1.6 0.0 0.37

Personalization 0.8 1.4 0.0 0.8 1.2 0.0 0.58
Should statements 2.4 1.9 2.0 1.9 1.7 2.0 0.21

Jumping to conclusions 1.4 1.8 1.0 1.4 1.6 1.0 0.69
Blaming 1.6 1.9 1.0 1.3 1.7 0.0 0.45

What if...? 1.4 1.9 0.0 1.8 1.9 1.0 0.30
Unfair comparisons 1.2 1.8 0.0 1.0 1.5 0.0 0.98

CD-Quest Total 19.1 15.7 16.0 17.7 14.4 15.0 0.74

CD-Quest: Cognitive Distortions Questionnaire. §: Values compared using the Mann-Whitney U test;
¥: Asymmetrically distributed variable.

3.3. Depression, Anxiety and Stress Symptoms in Participants with Morbid Obesity Versus Participants of
Normal Weight

No significant differences between groups were found on scores of symptoms of depression
or stress. However, participants with morbid obesity showed significantly higher scores on anxiety
symptoms in comparison to participants of normal weight (see Table 4). Median and interquartile
range were used (instead of mean and standard deviation) to analyze differences between participants
with morbid obesity and participants of normal weight, because data on levels of depression, anxiety
and stress were highly skewed.
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Table 4. Levels of depression, anxiety and stress scores on the DASS-21 in participants with morbid
obesity compared to participants of normal weight.

DASS-21

Group

Z, pMorbid Obesity
(n = 53)

Normal Weight (n = 58)

Depression
Mean ± standard deviation 9.7 ± 10.2 (0–40.0) 7.3 ± 9.9 (0–42.0)
Median (interquartile range) 6.0 (2.0–14.0) 4.0 (0–10.5) −1.58, 0.14

Anxiety

Mean ± standard deviation (range) 12.6 ± 11.9
(0–42.0) 8.1 ± 10.1 (0–42.0)

Median (interquartile range) 8.0 (2.0–23.0) 4.0 (0–12.5) −2.37, 0.018

Stress

Mean ± standard deviation (range) 16.1 ± 13.4
(0–42.0) 13.1 ± 11.1 (0–42.0)

Median (interquartile range) 14.0 (4.0–30.0) 9.0 (3.5–20.0) −0.953, 0.34

Z = Z score from the Mann-Whitney U test, conducted on the non-parametric median and interquartile
range statistics.

3.4. Comparative Analysis by Binary Logistic Regression to Predict Morbid Obesity

Logistic regression analysis revealed that the difference in scores of the early maladaptive schema
of insufficient self-control/self-discipline between participants with morbid obesity and participants of
normal weight was no longer significant when adjustment was made for levels of depression, anxiety
and stress. The difference in scores of the cognitive distortion of labeling between participants with
morbid obesity and participants of normal weight however was significant when adjustment was
made for levels of depression, anxiety and stress (see Table 5).

Table 5. Results of multivariable (logistic regression) analysis with presence or absence of morbid
obesity as dependent variable * (Model Nagelkerke R2 = 0.15).

Predictor (Independent) Variable Exp (B) 95% Confidence Interval p

Early maladaptive schema: insufficient
self-control/self-discipline 0.70 0.47; 1.05 0.09

Cogntive distortion: Labelling 0.69 0.49; 0.96 0.03
Anxiety 0.92 0.85; 0.99 0.03

Depression 1.05 0.97; 1.13 0.25
Stress 1.06 0.99; 1.13 0.10

* The reference category (specified as ‘participants with obesity’) is such that a value of Exp (B) (also referred to as
the odds ratio) of less than 1 implies that the predictor variable is higher in participants with obesity.

3.5. Psychiatric Medication Use in Participants with Morbid Obesity Versus Participants of Normal Weight

Data from the demographic and clinical questionnaire showed that the group of participants with
morbid obesity had a significantly higher number of users of psychiatric medication at the time of the
assessment in comparison to participants of normal weight (28 out of 53 or 54% of participants with
morbid obesity versus 8 out of 58 or 14% of the participants of normal weight, χ2 = 19.98, p < 0.001).

4. Discussion

The main aim of this study was to compare the occurrence of early maladaptive schemas and
cognitive distortions in participants with morbid obesity versus those of normal weight, and to
examine if mental health status could influence potential differences between groups in the occurrence
of these dysfunctional cognitions. Higher occurrences of the early maladaptive schema of insufficient
self-control/self-discipline and a statistical trend towards higher occurrence of the cognitive distortion
of labeling were found in participants with morbid obesity compared to participants of normal weight.
However, after controlling for symptoms of depression, of anxiety, and stress, participants with
morbid obesity and participants of normal weight did not differ statistically in regards to scores on
early maladaptive schemas. These findings support a previous study that found that an individual’s
responses in the YSQ-S are influenced by their emotional state while completing the questionnaire [35].
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Furthermore, even before controlling for mental health status, the statistical differences of early
maladaptive schemas and cognitive distortions found amongst participants with morbid obesity
compared to participants of normal weight were small (1 out of 15 types of early maladaptive schemas
and 1 out of 15 types of cognitive distortions). These are slight differences that may have been found
due to chance. These findings do not indicate significant clinical differences in the occurrence of
dysfunctional cognitions between those with morbid obesity and those of a normal weight.

We did not find statistically significant differences between participants with morbid obesity and
participants of normal weight in regards to symptoms of depression and stress. However, significant
differences were found in the presence of anxiety symptoms between groups. These findings contradict
a systematic review and meta-analysis that found an association between obesity and depression,
particularly amongst women [36]. The levels of depression symptoms in the participants with morbid
obesity in our sample were possibly low since more than half (54%) of our participants with morbid
obesity were being treated with psychiatric medication at the time of the assessment. Although
stress-induced eating habits seem to have an important role in the development of obesity [37], in
our study, no differences in the level of stress symptoms were found between groups. Our findings
regarding the higher anxiety symptoms amongst participants with morbid obesity are consistent with
the outcomes from a systematic review and meta-analysis that found a positive association between
anxiety disorders and obesity [38]. A previous study found that individuals with obesity, especially
those with comorbid binge eating disorders, tend to eat in response to unpleasant emotional states [39].

An additional finding of our study is that the participants with morbid obesity used significantly
more psychiatric medication than the participants of normal weight. This may have been influenced
by the fact that the participants with morbid obesity were patients of the bariatric surgery clinic and
therefore were regularly seen by the medical team, and such medical attention did not necessarily occur
for participants of normal weight. This finding is compatible with a previous study [40] that found
high psychiatric medication use amongst individuals with morbid obesity (40.7% of their sample).
A controversial issue regarding the prescription of psychiatric medication for individuals with morbid
obesity is the effect of these medicines on weight. A recent systematic review reported that body fat
accumulation is a common side effect of psychotropic medication [41]. Therefore, it is possible that the
higher use of psychiatric medication contributed to the excess weight of the participants with morbid
obesity, albeit this was not the focus of the current study.

The current findings have relevance to clinical practice. Lifestyle interventions aimed at promoting
healthy eating habits and appropriate levels of physical activity are routinely recommended for people
with morbid obesity, due to their role in reducing the medical complications related to morbid obesity
and in improving psychological health [42]. However, further psychological therapy may be required
for some individuals with morbid obesity. Their mental health status should be assessed, and those
with depression, anxiety and/or psychological distress may be considered for further assessment of
early maladaptive schemas and cognitive distortions and these (if present) may need to be addressed
with specific psychotherapy, such as cognitive and/or schema therapy [1,8].

Limitations of this study include the use of self-report assessment of early maladaptive schemas
and cognitive distortions, as some people may have difficulty identifying their own dysfunctional
thoughts [43]. A second limitation is that participants with morbid obesity may have tried to express
socially desirable responses in an attempt to allay social stigma [44], or for fear of a psychological
evaluation that could deny or delay their referral for bariatric surgery [45] (although they were told
that their responses would be confidential). A third limitation of this study is that types of psychiatric
medication used by the participants, psychotherapeutic treatment and psychiatric diagnosis were not
assessed. Future research in this field should include participants with obesity that are not seeking
treatment, and examine causal effects of anxiety symptoms and use of psychiatric drugs amongst
individuals with morbid obesity.
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5. Conclusions

In conclusion, higher occurrence of dysfunctional cognitions (the early maladaptive schema of
insufficient self-control/self-discipline and the cognitive distortion of labeling) amongst participants
with morbid obesity in comparison to participants of normal weight was small and the early
maladaptive schema of insufficient self-control/self-discipline was no longer statistically significant
once symptoms of depression, anxiety and stress were controlled for. Dysfunctional cognitions
presented by individuals with morbid obesity are probably related to their individual mental health
status and not to their weight disorder.
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Abstract: Existing research suggests that there is an overlap between binge eating disorder (BED) and
the construct of ‘food addiction’ (FA). The objective of this study was to determine the overlapping
features of BED and FA through a comparison of the individual scales of commonly used tools
including the Binge Eating Scale (BES) and the Yale Food Addiction Scale (YFAS) in a sample of
Australian adults. Adults (>18 years of age) were invited to complete an anonymous online survey
on FA. Binge eating was assessed through the BES and addictive eating behaviours were assessed
through the YFAS (n = 1344). The prevalence and severity of both FA and binge eating increased
across weight categories. The overall correlation between the total score from the BES and FA
symptoms was r = 0.76, p < 0.001; for females it was r = 0.77, p < 0.001, and for males it was r = 0.65,
p < 0.001. Total BES score and the BES emotion factor were most often associated with FA symptoms,
as was demonstrated to produce stronger correlations with FA symptoms. In contrast, the BES
behaviour factor was less strongly associated to FA with the majority of correlations <0.6. This study
demonstrates the overlap between BED and FA, and highlights the possible unique differences
between the forms of disordered eating.

Keywords: binge eating; food addiction

1. Introduction

‘Food addiction’ (FA) presents as a contentious construct, which has yet to gain scientific
acceptance due to an overall lack of high quality research [1]. There is scientific debate about the
appropriateness of terminology, with ‘eating addiction’ previously proposed to be more reflective
rather than ‘food addiction’, given the uncertainty of whether addictive eating behaviours more
closely align to substance-based addictions, like drug and alcohol addictions, or with behavioural
addictions, such as gambling addiction [2]. Addictions to drugs, alcohol, and gambling are formally
recognised in the Diagnostic Statistics Manual, version 5 (DSM-5) [2]. However, FA is currently not a
recognised condition in DSM and instead is characterised through the assessment and endorsement of
addiction-like symptoms through self-report tools or surveys. The most commonly used tool is the Yale
Food Addiction Scale (YFAS). Originally developed in 2009 and revised in 2016, the YFAS 2.0 maps
to the criteria used to classify substance dependence [3]. The YFAS tool assesses 11 symptoms of
addiction, as well the level of distress associated with them, which parallel other addiction symptoms
in DSM such as tolerance and craving. In addition, the tool can determine the level of severity of
addiction ranging from mild to severe [4].

There has been previous suggestion that FA may be a sub-type of disordered eating, and that the
FA construct is an indicator of higher eating disorder severity [5]. Research suggests that FA does show
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overlap with several disordered eating phenotypes, with the majority of existing research investigating
binge eating disorder (BED) and bulimia nervosa rather than other disordered eating categories such as
anorexia nervosa [6,7].

BED is classified by the DSM-5 as the recurrent, periodic, and uncontrolled consumption of
large quantities of food without compensatory behaviours (e.g., purging, laxative use) to control
weight [8]. It has been estimated that BED affects approximately 2% of the global population [9],
while FA affects approximately 20%, with both conditions found to be more common in females [1,10].
The prevalence of FA in two existing studies of individuals with diagnosed BED was 41.5% and
56.8% [11,12]. The prevalence of FA in individuals with a current diagnosis of bulimia nervosa was
83.6% and 100%, and 30% of individuals with a history of bulimia nervosa met the diagnostic criteria
for FA [13,14]. In a more recent study of individuals with clinical BED assessed through an objective
clinical interview rather than self-report, those with BED were also identified with FA (33.8%). Existing
research suggests an overlap between these conditions, often through cross-sectional studies, which
show that the overlap between BED and FA varies between 0.59 and 0.78) [1]. The overlap between BED
and FA however is not 100%, and while binge eating is a key eating disorder feature, the association
between FA and disordered eating behaviour is unclear. It is acknowledged that the symptoms of
general psychological distress found to be associated with FA are strongly associated with binge eating
and other eating disorder symptoms [15,16].

Similarities in symptomology that exist between FA and BED include the consumption of larger
amounts of food than intended, reduced control over eating and continued use despite negative
consequences [13,17], intense cravings [18], emotional dysregulation, and increased impulsivity [5,6,19].
Due to these similarities, it is not unusual that BED and FA are often highly correlated. A meta-analysis
also reported that YFAS symptom scores were positively associated with binge eating behaviours [1].

Existing research has investigated FA specifically in binge eating populations and individuals
seeking bariatric surgery, and identified similarities in the specific characteristics of both conditions
when assessed by validated surveys [20,21]. In addition, recent research highlights the associations
between patterns of compulsive overeating, including binge eating with ‘food addiction’ [22]. However,
these conditions have not been investigated at the scale, factor, or item level of common assessment
scales. Instead previous research has explored associations in absolute scores that indicate the
overall severity of FA or BED. Investigating factor levels for these constructs may provide important
information about where the overlapping features exist and whether there are factors which separate
these conditions. Strong correlations would be expected between subscales that may map to the
same attribute, and lower correlations between subscales from different attributes. Therefore, the
current study aims to determine the overlapping features of BED and FA through a comparison of the
individual constructs of the Binge Eating Scale (BES) and YFAS in a sample of Australian adults.

2. Materials and Methods

Participants aged 18 years or above and living in Australia were invited to complete an anonymous
online survey on FA. The survey took approximately 20 min to complete. Exclusion criteria included
being pregnant/currently lactating and being unable to comprehend English. Recruitment was
undertaken over a three month period in 2016. The study was advertised through University of
Newcastle media releases and promoted via a variety of social media platforms (i.e., Facebook, Twitter).
The advertisements contained a link to the survey, and participants provided informed consent before
completing the survey. Survey completers were invited to enter a prize draw to win 1 of 10 shopping
vouchers ($50 value). This study was approved by The University of Newcastle Ethics Committee.

The survey comprehensively assessed a range of measures relating to diet and mental health which
has been previously reported [15]. The current study is a secondary analysis relating specifically to FA
and BED status. Demographic information was assessed through 10 items and included information
on gender, age, ethnicity, marital status, postcode, highest level of education, height, and weight, which
was converted into body mass index (BMI) using standardised equations. Participants’ BMI was then
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classified according to World Health Organisation classifications [23]. Postcode was used to determine
the Index of Relative Socioeconomic Advantage and Disadvantage (ISRAD), where postcode is rated
from one (most disadvantage/least advantage) to 10 (least disadvantaged/most advantaged).

FA was assessed using the 35-item YFAS 2.0 [4]. Each question offers a participant an option
of eight responses ranging from ‘never’ to ‘every day’. Each symptom is considered met when
one or more of the relevant questions for each criteria meet a predefined threshold. It provides a
‘diagnosis’ of FA which, depending on the number of symptoms endorsed, can be classified as ‘mild’,
‘moderate’ or ‘severe’. A mild diagnosis score is given when 2–3 symptoms are reported, moderate
when 4–5 symptoms are present, and severe when 6 or more symptoms. Symptoms include tolerance,
withdrawal, and loss of control with respect to eating behaviour. The YFAS 2.0 asks participants
to think of specific foods such as highly processed foods; however, participants in this study were
asked to consider all food. In the current study, the Cronbach alpha for this tool was 0.95, indicating
acceptable internal consistency.

Binge eating was assessed through the standardised BES, which comprises 16 questions.
Each question requires a response consisting of three to four possible responses, reflecting a range of
severity. The total score is tallied to give a score out of 46, with higher scores representing increased
binge status. Based on the total score, individuals can be classified as ‘no binge eating’ if the score
is ≤17, ‘mild to moderate binge eating’ if the score is 18–26, and ‘severe binge eating’ if the score
is >27. The BES has been previously shown to have a two-factor structure, which was originally
demonstrated by Gormally et al. [24] and confirmed more recently by Kelly et al. [25]. These factors
relate to (1) behavioural manifestations (eight items) including factors such as eating large amounts of
food, and (2) feelings and cognitions (eight items) surrounding a binge eating episode including guilt,
fear of not being able to stop eating, and preoccupation with eating. For the current study, in addition
to the total score, the two-factor scores were also determined according to author instructions. The
BES is not designed as a direct measure of BED [26]. In the current, study the Cronbach alpha for this
tool was 0.92, indicating acceptable internal consistency.

Statistics: Descriptive statistics were undertaken, t-tests were used to examine differences between
groups (food addicted vs. non-food addicted or females vs. males). ANOVA were used to determine
differences in addiction severity (mild, moderate, severe). Correlation matrices for the scales for
both YFAS and BES were undertaken. Also, Spearman and Pearson correlations were determined
in the cases where data distribution was not normal. Both correlations produced similar results;
associations between factors of the BES and between symptoms of the YFAS are presented using
Pearson correlations. Correlations were determined as small (0.1–0.2), medium (0.3–0.5), or large
(>0.6). The correlation analysis between scales used for this study has been undertaken in previous
health research [27]. The results presented are for complete cases, with 869 of the 1344 respondents
who started the survey having answered all questions. A missing value analysis was undertaken,
and the demographics of those with missing values were compared, with no patterns identified.
Therefore, there was no imputation of data for missing values. Due to the multiple statistical tests
completed as part of this analysis, data were adjusted using a Bonferroni correction with a lower
statistical threshold, and a statistical significance of p < 0.01. Data was analysed using SPSS version
22.0 (SPSS Inc., Chicago, IL, USA).

3. Results

3.1. Participants

The survey recruited n = 1344 individual; 80.7% were female and 19.3% were male.
The demographic details can be found in Table 1. The mean ISRAD score was 6.2 ± 2.9, reflecting
a moderate socioeconomic status; however, this value varied from 1–10, reflecting a moderately
diverse population group. A total of 44.3% of the sample were married, 27% were never married, and
14.5% had been married but were without a current partner. The population comprised 1.6% with a

14

Bo
ok
s

M
DP
I



Behav. Sci. 2017, 7, 54

trade/apprenticeship, 20% with a certificate/diploma, 36% with a university degree, and 31% with a
higher education including masters, Ph.D.

3.2. Food Addiction and Binge Eating

Across the whole sample, the prevalence of FA was found to be 22.2% (n = 228). This differed
significantly by gender, with females (24.4%) having a higher prevalence than males (13.3%; p < 0.001).
According to the YFAS 2.0 categorisations of severity, the majority of individuals classified as severely
food addicted 18.9% (n = 194), while 2.6% (n = 27) were moderately addicted, and <1% were classified
as mild. The prevalence and severity of both FA and binge eating increased across weight categories
(Table 2).

Table 1. Demographic details of samples according to food addiction status.

Demographic
NFA Male
(n = 176)

FA Male
(n = 27)

p Value
NFA Female

(n = 624)
FA Female
(n = 201)

p Value

Mean ± SD Mean ± SD Mean ± SD Mean ± SD

Age (years) 42.0 ± 13.2 46.0 ± 16.4 0.531 39.6 ± 13.1 40.1 ± 13.0 0.407
Height (cm) 178.8 ± 0.1 179.7 ± 0.1 0.629 166.0 ± 0.1 165.9 ± 0.1 0.935
Weight (kg) 87.4 ± 15.4 113.7 ± 28.3 <0.01 70.0 ± 16.7 88.4 ± 22.9 <0.01

BMI * (kg/m2) 27.4 ± 4.8 35.4 ± 8.8 <0.01 25.5 ± 6.0 32.7 ± 13.1 <0.01
n = 149 n = 22 n = 517 n = 183

BES total 7.4 ± 5.8 20.1 ± 6.1 <0.01 8.5 ± 6.5 22.8 ± 8.1 <0.01

Note: Statistically significant differences between sex determined by t-tests. NFA, non-food addicted; FA, food
addicted; BES, Binge Eating Survey. BMI body mass index

Table 2. Comparison of food addiction (FA) and Binge Eating (BE) according to BMI category a.

Condition
Underweight

(n = 14)
Healthy
(n = 439)

Overweight
(n = 263)

Obese
(n = 286)

p Value

Food Addiction (FA) % % % %

NFA 85.7 92.5 78.7 53.8 <0.001
Mild FA 0.0 0.9 0.4 0.7 0.368
Moderate FA 7.1 1.6 3.4 3.5 0.07
Severe FA 7.1 5.0 17.5 42.0 <0.001

Binge Eating (BE)

Non-bingeing 90.0 89.3 74.8 50.6 <0.001
Moderate 10.0 7.5 19.5 30.4 <0.001
Severe 0.0 3.2 5.8 19.0 <0.001

Note: Data are shown as percentages within each group. Statistical significance was determined using
ANOVA between weight categories a BMI categories (kg/m2): Underweight ≤18.50, Healthy = 18.50–24.99,
Overweight = 25.00–29.99, Obese ≥30.00. FA, food addiction; NFA, non-food addicted.

For those who had completed the BES, the mean BES score was 11.9 ± 9.3 (range 0–42). For
males the mean BES scores was 9.2 ± 7.4 (range 0–36), and for females the mean score was 12.6 ± 9.6
(range 0–42). The mean values for each sex were significantly different (p < 0.01). For the BES, severity
for the total group was determined, with 74% of individuals classified as non-binge eaters (n = 660),
17.4% (n = 155) moderate binge eaters, and 8.7% (n = 78) severe binge eaters. Differences in BES severity
were determined by sex, and significant differences were found between males and females. Among
non-binge eaters, males accounted for 86.2% vs. females 70.9%, among moderate binge eaters it was
males 12.1% vs. females 18.6%, and among severe binge eaters it was males 1.7% vs. females 10.4%, all
p < 0.01. Individuals with FA reported significantly higher on the BES total, emotions, and behavioural
scales than those who were non-food addicted (Table 3). Of those with FA, 72.7% reported scores of
either moderate (41%) or severe (31.7%) bingeing compared with only 9.9% in the non-food addicted
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group. A significant correlation was found between the two-factor scores of behaviours and emotions
of the BES: r = 0.82, p < 0.001 (Table 4).

Table 3. Comparison of BES scores and categories according to food addiction status.

Condition NFA (n = 666 ) FA (n = 205) p Value

Mean ± SD Mean ± SD

BES total 8.23 ± 6.35 22.56 ± 7.93 <0.001
BES emotions 4.05 ± 3.71 12.76 ± 4.44 <0.001

BES behaviours 4.72 ± 3.66 11.56 ± 4.75 <0.001

% %

Non-bingeing 90.1 27.3 <0.001
Moderate bingeing 9.0 41.0 0.046

Severe bingeing 0.9 31.7 <0.001
Total 100.0 100.0

Note: BES, Binge Eating Survey; NFA, Non-food addicted; FA, food addicted. Differences in BES scores determined
by independent samples t-tests, differences in proportions for BES category determined by chi squares.

Table 4. Pearson correlation coefficients between the BES factors and YFAS symptoms (n = 953).

Measure BES Total BES Emotions BES Behaviours

Binge Eating

1. BES total -
2. BES emotions 0.95 *** -
3. BES behaviours 0.96 *** 0.82 *** -

Food Addiction

4. Total FA symptoms 0.76 *** 0.75 *** 0.71 ***
5. Consumed more than planned 0.24 *** 0.21 *** 0.25 ***
6. Unable to cut down or stop 0.61 *** 0.62 *** 0.55 ***
7. Great deal of time spent 0.58 *** 0.55 *** 0.56 ***
8. Activities given up or reduced 0.61 *** 0.61 *** 0.56 ***
9. Continued use despite physical/emotional consequences 0.67 *** 0.67 *** 0.60 ***
10. Tolerance 0.54 *** 0.54 *** 0.50 ***
11. Withdrawal 0.52 *** 0.52 *** 0.48 ***
12. Continued use despite social consequences 0.52 *** 0.51 *** 0.48 ***
13. Fail to fulfil roles and obligations 0.53 *** 0.53 *** 0.48 ***
14. Use in physically hazardous situations −0.49 *** −0.50 *** −0.44 ***
15. Craving 0.65 *** 0.64 *** 0.59 ***
16. Impairment or distress 0.68 *** 0.70 *** 0.61 ***

*** p < 0.001. Shading indicates correlations that are > r = 0.6, BES, Binge Eating Survey; YFAS, Yale Food
Addiction Scale.

3.3. Relationships between Food Addiction and Binge Eating

The overall correlation between the total score from the BES and FA symptoms was r = 0.76,
p < 0.001; for females it was r = 0.77, p < 0.001, and for males it was r = 0.65, p < 0.001 (Figure 1). Total BES
score and BES emotion factor were more strongly associated with FA symptoms, as evidenced by the
majority of correlations (n = 7) with values >0.6. In contrast, the BES behaviour factor was less strongly
associated to FA, as evidenced by smaller correlation values, with only three correlations classified as
large (r > 0.6, p < 0.001). Of the 11 individual FA symptoms and clinical impairments, correlations with
BES factors and the FA symptoms ‘consumed more than planned’ were small, with the majority being
<0.3, while ‘use in physically hazardous situations’ produced significant negative correlations.
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Figure 1. Correlation between BES total scores and YFAS symptom scores.

4. Discussion

This study investigated the overlap in symptoms of FA and BED as measured by the YFAS 2.0
and the BES’s emotional and behavioural factors. It was found that substantial overlap (r = 0.76)
exists between the commonly used assessment tools in a sample of Australian adults from a wide age
range, which concurs with existing research [28,29]. However, this is the first study to demonstrate
that the strongest overlap occurred with the BES emotion factor, while less overlap was observed
with the BES behaviour factor. This was evidenced by larger correlation values with the BES emotion
factor, compared with very few strong correlations (greater than 0.6) with the BES behaviour factor.
The behaviour factor relates to behavioural expressions surrounding a binge eating episode which
showed small to moderate correlations with the majority of the 11 symptoms assessed by the YFAS
2.0 tool. These correlations are not unexpected, as previous findings indicate that individuals with
co-existing FA and BED experience significantly higher levels of depression, negative affect, poorer
emotion dysregulation, and lower self-esteem [11]. This would seem to indicate that high levels of
emotional and psychosocial distress accompany both eating pathologies. Research has demonstrated
that, in the context of binge eating, emotions and behaviour rarely occur exclusively [30] and are
correlated as shown in this study. For this reason, it would be expected that both features be present
and it is unsurprising that these symptoms would co-occur in FA. However, strong evidence for the
cognitive and behavioural aspects of BED is lacking, and further investigations into BED and behaviour
are warranted.

It is important to attempt to articulate the unique features that may set the construct of FA apart
from BED, given that previous overlaps have been shown, although these are not in entirety or not
100% overlapping. In this study, it appears that several symptoms are unique to FA, as evidenced by
lower correlation valueswith BES. Specifically, small associations were found with FA symptoms of
‘consumed more than planned’ or ‘use in physically hazardous situations’; the latter symptom in this
study actually showed significant negative relationships. The symptom of ‘use in physically hazardous
situations’ has previously been debated as a difficult factor to interpret in relation to food, given that
food in its true sense is needed for survival. Recent studies assessing FA using the YFAS 2.0 tool
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have found the endorsement of ‘use in physically hazardous situations’ symptom in three non-clinical
samples (n = 1900) to have low endorsement rates ranging from 9.1% to 24.8%; with two of the studies
reporting the endorsement rate in FA individuals (n = 109) as 37.0% and 68.3%, respectively [4,28,31].
However, in the context of FA, this symptom can be described as causing impairment to performance,
such as eating while driving, or impairment to health that is hazardous. In the context of obesity
and related metabolic syndrome risk factors, this could include the consequences of individuals with
diabetes, dyslipidaemia, or hypertension overconsuming foods containing excessive amounts of sugar,
fat, or sodium [32]. However, this symptom may not have been well-reported by participants with this
rationale in mind nor understood in terms of addiction by the participants completing the surveys,
thus influencing the results because the questions did not ask participants to consider this aspect of
the symptom. Existing public views suggest that individuals believe some foods are addictive and
that addiction can cause obesity [33]. Future qualitative work on FA is warranted to better understand
how the symptoms are experienced and if they differ for each individual, particularly as this field is
still emerging.

The FA symptom of “loss of control with respect to eating behaviour” overlaps with that of “loss
of control over eating”, the latter being a core eating disorder behaviour and a diagnostic criterion for
the eating disorders bulimia nervosa and binge eating disorder [32]. The symptoms of FA as assessed
by the YFAS were determined with mapping to the DSM–5. However, it is noted that when considering
some of these symptoms at a broader population level, with increasing prevalence rates of overweight
and obesity, some symptoms or traits presently being assessed overlap with general dieting practices
undertaken by many individuals. FA symptoms measured by the YFAS, specifically ‘repeated attempts
to cut down food’, may not be unique to FA, but apply to the population in general.

In the current analysis of those individuals with FA, 72.7% also had reported BES scores which
related to either moderate or severe bingeing. While not directly comparable due to the use of different
tools and methods to assess the disordered eating status, the value in the current study is higher
than that previously reported by Gearhardt et al., who found in a sample of overweight individuals
with BED, determined by clinical interview, that 57% met the classification for FA [11]. In a more
racially diverse sample of obese, treatment-seeking adults with BED (n = 96) as assessed by an alternate
tool, The Eating Disorder Examination Questionnaire (EDEQ), the findings were similar, with 42% of
participants meeting the classification for FA [12]. In both studies, YFAS scores were also significant
predictors of binge eating frequency. In an additional study, Ivezaj et al. [34] examined the eating
and health-related behaviours of overweight/obese adults (n = 502), and found that 61.7% of adults
meeting BED criteria as assessed by the EDEQ also met FA criteria. Adults with co-occurring BED and
FA had significantly higher BMI and depression scores, combined with greater disturbances on most
impulsivity and self-control measures relative to the control group [35]. A strong association between
FA and BE severity (r = 0.78, p = 0.0045) as well as a moderate association between FA and measures
of general psychopathology were reported. A similar relationship between FA and BE has also been
shown to exist in younger adolescent populations [35].

Rates of FA among those with BED is higher in individuals with obesity than in those who are
not obese [36]; this was also shown in the current study across increasing weight status of healthy,
overweight, and obese participants. Individuals who meet the criteria for both BED and FA tend to
exhibit more frequent binge eating episodes, experience stronger cravings for food, and elevated levels
of impulsivity and depressive symptoms than those with only BED [5,12,13]. It has been suggested the
co-occurrence of BED and FA may represent a more severe BED subgroup characterised by greater
eating disorder psychopathology and associated pathology [11].

Recent evidence suggests altered reward sensitivity may contribute to the pathophysiology of
disordered eating behaviours. A review of neuroimaging studies (n = 15) in BED found that the
alterations in corticostriatal circuitry were similar to those observed in substance abuse, including
altered function of prefrontal, insular, and orbitofrontal cortices and the striatum [37]. Preliminary
evidence by Gearhardt et al. suggests that reward dysfunction may also be a relevant mechanism in
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the FA construct [38]. Human genetics and animal studies suggest that changes in neurotransmitter
networks, including dopaminergic and opioidergic systems, are associated with compulsive-eating
behaviours [37,39].

This study has several limitations which should be considered when interpreting the findings: the
survey was collected online and is based on self-report measures and was analysed using correlation
analysis only. However, it is noted that for food addiction and binge eating, the majority of measures
used for these eating behaviours are based on self-report, and self-reported height and weight have
been shown previously to be a valid measure of weight status [40]. It could be likely that individuals
who are motivated by food may have been more likely to complete the survey. The study sample
had a majority of participants who were female, so results may not be generalisable to the broader
population or to other ethnicities. The findings of this study have some clinical implications, as they
provide a further understanding of the underlying aetiology of co-occurring FA and BED, to progress
and tailor treatment options as FA appears to be more physiological than behavioural in nature.

5. Conclusions

This is one of the first studies to investigate the potential overlap between the common tools used
to assess BED and FA and their individual constructs, particularly with reference to the YFAS 2.0 tool
which maps to current DSM criteria. This study demonstrates the overlap between BED and FA, and
highlights the possible unique differences between the forms of disordered eating.
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Abstract: (1) Background: With the new edition of the Diagnostic and Statistical Manual of Mental
disorders, 5th Edition (DSM-5), numerous parallels have been drawn between recurrent binge eating
(RBE) and substance use disorders, with many authors examining RBE or binge eating disorder (BED)
as a “food addiction”. The present study aims to clarify the relationship between recurrent binge
eating (RBE) and illicit substance use (ISU) through investigating the temporal association between
the two problems. (2) Methods: This study was embedded within a larger longitudinal study of
non-clinical adult women recruited from Australian tertiary institutions. Participants responded
at year 2 and year 4 of follow-up to the Eating Disorder Examination—Questionnaire. ISU was
measured using a modified questionnaire taken from the Australian Longitudinal Study on Women’s
Health. (3) Results: RBE and ISU co-morbidity was 5.88% in this non-clinical sample, and having one
condition increased the likelihood of the other. The two conditions had a different trajectory over
two years whereby ISU participants had significant risk of developing RBE in addition to or in place
of their ISU but the reverse was not found for RBE participants. (4) Conclusion: This unidirectional
relationship suggests that in spite of the similarities of RBE and ISU they may be distinct with respect
to their co-morbidity over time.

Keywords: recurrent binge eating; illicit substance use; binge eating disorder; longitudinal;
co-morbidity; symptom trajectory

1. Introduction

1.1. Background

Binge eating disorder (BED) is characterised by recurrent episodes of binge eating (RBE)—defined
by an objective overconsumption of food and a sense of loss of control—without the compensatory
behaviours which define bulimia nervosa. BED has an estimated lifetime prevalence between 1.9%
and 2.8% depending on the population surveyed, making it the most common eating disorder [1–3]. It
is categorised within the Feeding and Eating Disorder (ED) chapter of the Diagnostic and Statistical
Manual of Mental disorders, Fifth Edition (DSM-5), and is thus distinct from substance use disorders
(SUDs). However, parallels have been drawn between BED and SUDs by a number of authors, many
of them examining BED as a “food addiction” [1–4]. Criterion A for SUD within the DSM-5 may
be divided into groupings of “impaired control, social impairment, risky use and pharmacological
criteria” [5]. These are comparable to the BED criteria of “a sense of a lack of control”, eating alone due
to embarrassment, ongoing overeating despite negative consequences, and eating large amounts of
food when not physically hungry.
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BED and SUD also share a number of psychological, neurobiological and genetic correlates.
Factors such as neuroticism, impulsivity, sensation seeking and mood dysregulation are associated
with both BED and SUD [6–8]. Animal models also support the theory that both BED and SUD follow
from dysregulation of the same dopaminergic pathways [9,10] and have likewise been able to produce
somatic withdrawal symptoms with sucrose cessation [11].

1.2. Co-Morbidity

Literature regarding the co-morbidity shared between RBE/BED and SUD supports the idea that
there is an underlying shared pathology between the two conditions. In examining the literature,
there are a number of classification issues leading to variability in reported rates of co-morbidity
and prior to its recognition in the DSM-5 [5], BED was included as a type of Eating Disorders Not
Otherwise Specified (EDNOS) [12]. Complicating matters further, numerous studies either have failed
to specify the type of ED they had studied or have classified participants with inconsistent criteria [13].
For many studies RBE has been used to represent BED. For example, in a US national face-to-face
survey of 9282 adults, 23% of those who had BED—which was defined as having 3 months or more of
RBE—suffered also from a type of SUD [14]. The WHO World Mental Health Surveys support these
findings, in which 23.7% of those with BED would have some form of SUD [15]. In exploring the
prevalence of SUD, it is noted that the classification of substance abuse is similarly difficult; research in
this field varies not only in the scope of substance abuse, ranging from a focus on a single substance
to looking at SUDs collectively, but also the severity of substance abuse, studying one-time use as
well as physiological dependence [13,16]. Harrop & Marlatt’s review [13] reflects these classification
inconsistencies with co-morbidity prevalence ranging from 17–46% depending on ED and SUD types.

Illicit Substance Use (ISU) appears to be more common in ED populations than healthy controls;
however, more information is needed to clarify the relationship between different types of illicit
drugs and ED subgroups [16]. Cannabis [17,18] and opiate [17] use have found to be increased in
those with an ED (subgroups combined) compared to controls. Evidence regarding amphetamine
usage is inconsistent; one author reports associations of amphetamine usage with dieting and purging
behaviour (without binging) [19,20] whilst another did not find increased use of amphetamines
when comparing an ED group with the general population [17]. These findings may suggest
that amphetamine usage may be associated with dieting and purging rather than with binging
behaviour [16].

1.3. Longitudinal Predictors

On the other hand, longitudinal studies seem to suggest that however many similarities there
may be between RBE/BED and ISU, they seem to differ in illness trajectories. A five-year longitudinal
study of adolescent girls found that depressive symptoms were predictive of higher future levels of
eating pathology and substance abuse (broadly defined and including alcohol use); eating pathology
itself also predicted increased future substance abuse, with the inverse not being true [21]. Similarly,
an Australian cohort study of adolescents and young adults found that even partial anorexia nervosa
(AN)/bulimia nervosa (BN) diagnosis (where a participant satisfied two of four or three criteria for
AN/BN) was predictive of amphetamine use [22]. The Growing Up Today Study has found that
overeating (without a loss of control (LOC)) and RBE (overeating with a sense of a LOC) were both
predictors for ISU; however, overeating alone was a stronger predictor for this outcome [23].

Fewer longitudinal papers have focused on predictors of RBE. Vogeltanze-Holm et al., found
that the main factors predicting BED (strictly defined) was ISU in the past 12 months (odds ratio
(OR) = 5.77, 95% CI = 1.64, 20.34) and more occasions of alcohol use until intoxication in the past
12 months (OR = 1.38, 95% CI = 1.03, 1.85) [24].

Finally, a five-year longitudinal study documenting the natural history of a variety of behavioural
addictions over this period found a central effect of time on the problem behaviours, where the
prevalence of the behaviours decreased and often resolved without intervention [25]. Excessive eating
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(examined over four years only) was found to decrease in prevalence at the same rate as comorbid
substance use (broadly defined), with a mean 11.7% (SD = 2.3) suffering from comorbid SUD during
the four-year time period.

These findings—in particular, that RBE/BED and ISU/SUD may not mutually predict risk for
each other—suggest that perhaps distinct higher-order factors are mediating the relationship between
RBE/BED and ISU/SUD rather than being controlled by the same underlying factor [13]. In a
review of the phenomenology and treatment of behavioural addictions, Grant et al. hypothesises the
opposite [26], claiming that one neurobiological dysfunction could give rise to multiple behavioural
symptoms. The support for this theory comes from “consummatory cross-sensitisation” where
prolonged intake and sensitisation with one substance can lead to increased consumption of another [4].
As a result of this cross-sensitisation, opiate- and stimulant-dependent individuals may have a
cross-substitutability of preference for highly palatable foods, leading to reported cravings and
binges [9,27].

Although there have been these studies of outcomes and putative symptoms substitution, it is
notable that there have been few studies of the impact of comorbidity on other clinical features such as
overall psychological distress, health-related quality of life and/or body weight, and findings have
been mixed or inconsistent [28]. This may be of clinical importance if co-morbidity was found to be
associated with poorer mental health and/or increased likelihood of obesity.

1.4. Aim and Hypotheses

In this study, we aimed to elucidate the nature of co-morbidity by (1) characterising the extent of
the overlap of these two features within a non-clinical population, and (2) examining the trajectories of
participants with regard to RBE and ISU over a period of two years’ time. We hypothesised that there
would be significant co-morbidity between the two problems and, furthermore, that participants with
RBE and those with ISU will have differing illness trajectories without mutual substitution between
the two behaviours. We did not have specific hypotheses in regard to examining general psychological
distress or health-related quality of life as these have been little studied in regard to the comorbidity of
ISU and RBE.

2. Materials and Methods

2.1. Participants

Participants were 794 women initially recruited in 2004/2005 who were assessed repeatedly over
a nine-year period (T0–T9). Any one follow-up assessment was not contingent on having competed
any other follow-up. They were recruited through advertisements in four regional universities and
vocational colleges (including adult students) in the Australian states of Queensland and Victoria for the
purpose of a longitudinal study of community (non-clinical) women with and without eating disorder
symptoms. Some participants were recruited via email and responded to the questionnaire online,
whilst others were directly approached on campus locations and given hard-copy questionnaires and
reply-paid envelopes. Due to these recruitment methods, characteristics of non-responders and overall
response rate could not be measured.

ISU was only assessed in T2 and T4 of the longitudinal study. As such, the present study comprises
of participants who responded in T2 (n = 357) and those who responded in T4 who also responded
in T2 (n = 268). Respondents who had no data for measures of binge eating or substance use in T2
(n = 4) or T4 (n = 9) were excluded. Figure 1 shows the participant flow through T1, T2 and T4 of the
longitudinal study.
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Figure 1. Participant flow from the beginning of the survey.

2.2. Procedures

The study was approved by the human research ethics committees (HREC) of the universities
involved, with the Western Sydney University as lead HREC (Approval number 07/240). All
participants completed written informed consent forms and there were no children requiring consent
from a parent or guardian.

2.3. Measures

2.3.1. Binge Eating

The Eating Disorder Examination Questionnaire (EDE-Q), a self-report questionnaire based
on the Eating Disorder Examination (EDE) interview was used in order to assess eating disorder
psychopathology. The EDE-Q has been validated in both community and clinical samples of patients
with eating disorders and demonstrates close agreement with the EDE overall [29]. However, with
regard to the complex features involved with binge eating behaviours the EDE-Q consistently generated
higher levels of disturbance relative to the EDE [30].

Four items in the questionnaire targeted binge eating behaviours. The first two assessed objective
binge eating (OBE), asking if the respondent had ever consumed what other people would regard
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as an unusually large amount of food, with a sensation of loss of control, and if so, how many times
that had occurred over the past 28 days. This correlates with the DSM-5 criteria for recurrent binge
eating episodes (Criterion A) but does not specify a discrete time period [5]. The second two assessed
subjective binge eating (SBE), asking if the respondent had consumed a normal amount of food for
the circumstances but had experienced a loss of control, and if yes, the number of times that had
occurred. This is consistent with binge eating criteria being considered for the incoming International
Classification of Diseases, 11th revision (ICD-11) [31], on the basis that people with subjective episodes
have similar levels of impairment and distress related to binge eating as well as other psychopathology
as do people with objective episodes [32,33]. As such, binge eating was coded as “present” if they
had reported “yes” to either an objective or subjective binge for more than four episodes in the past
28 days and is used as the measure in this study of RBE. At the end of the EDE-Q there was a question
asking current weight and height from which body mass index (BMI; kg/m2) scores were derived.

2.3.2. Illicit Substance Use (ISU)

The questionnaire assessed frequency and amount of use of the following illicit substances:
cannabis, amphetamines, hallucinogens, barbiturates, “ecstasy/designer drugs/cocaine”, “inhalants”
and heroin. Participants were asked if they had used any of the illicit substances listed above in the
past year, and if yes, the frequency of their current use over a one-month period. These questions
were modified from the Australian Longitudinal Study on Women’s Health (ALSWH), where their
frequency of use was categorised into scores of: 1 = less than monthly, 2 = monthly, 3 = weekly, 4 = two
to three times per week, and 5 = daily [34]. The ordinal data gathered by this questionnaire allowed
the creation of a new variable for the present study measuring overall ISU, which was calculated by
taking the sum of the scores for each of the seven drug categories. A score of zero indicated no ISU,
whilst the maximum score of thirty-five indicated that the participant was taking illicit drugs in all
seven categories every single day of the week. The score is therefore influenced both by the range of
illicit drugs consumed, as well as their frequency. For the purpose of this study, ISU was coded as
present if the score was greater than 0, i.e., 1 or more.

2.3.3. Psychological Distress

This was assessed with the Kessler-10 item distress scale (K-10) which was designed to detect
cases of anxiety and affective disorders in the general population [35]. It is a 10-item instrument
with an ordinal 5-point response to each question. It measures the level of distress and severity
associated with psychological symptoms of depression and anxiety. The K10 is extensively used
internationally, including in the WHO World Mental Health Survey and by government organizations
in Australia, Spain, Colombia and Peru [36]. The advantages of the K-10 are its brief nature and its
strong psychometric properties. It focuses on the previous 28 days thus is comparable in time-frame to
the EDE-Q.

2.3.4. Health-Related Quality of Life (HRQoL)

HRQoL was assessed with the well-validated 12-item Short Form-12 Health Status Questionnaire
(SF-12) [37]. The SF-12 measures the impact of physical and mental ill-health on role limitations. It
has been used extensively in research assessing impairment associated with physical and mental
health conditions, and has robust psychometric properties, including in an Australian population
sample [37,38]. It is a 12-item questionnaire that generates two weighted scales, a Physical Component
Summary Scale (PCS) and a Mental Component Summary Scale (MCS), with each a mean of 50 and
standard deviation of 10 in normative samples. Higher scores indicate higher levels of functioning.

2.4. Statistical Methods

Data were inspected for normality. Descriptive statistics were employed to report frequencies
of socio-demographic variables, general symptoms, binge eating and substance use. Between-group
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differences were compared using ANOVA with post-hoc Tukey analyses for continuous normal data
and Kruskal–Wallis and Mann–Whitney U tests for continuous non-normal data. The chi-squared test
was utilised to test differences in distribution between categorical groups and ordinal data. Fisher’s
exact test was utilised to calculate the p-value for the contingency tables given the small sample
size. To determine whether a trajectory based on a transition from year 2 to year 4 was statistically
significant, we tested the significance of estimated marginal probability for each trajectory based on
the multinomial logistic regression of a multi-category outcome containing all possible combinations
of RBE & ISU measured at year 4 conditional on the same outcome at year 2, while controlling for
age and mental health-related quality of life both being measured at year 2. While assessing the
relationship between a multi-category outcome containing all possible combinations of RBE & ISU
measured at year 2 & the same outcome measured at year 4, both the control variables were found
to be confounders. Listwise deletion of missing data was applied to the data at year 4 because the
percentage missing at time 4 out of a total of 359 cases at time 2 who had any of the four possible RBE
& ISU conditions was very low (3.06%), and hence complete case analysis would introduce very little
bias. A significance level of p < 0.05 was employed for all tests. Analyses were conducted using IBM
SPSS Statistics for Windows, version 22.

3. Results

3.1. Participant Features

Of the 357 participants who completed the follow-up survey at T2 (45.0% of baseline respondents),
the median age (at T2) was 25 (Interquartile Range (IQR) = 15), 58.0% were unmarried or separated
and 52.9% lived with family, friends or alone. The sample was well educated, with 33.9% achieving at
least year 12, and 48.5% attaining a bachelor’s degree or higher. A large minority of the sample studied
full-time (41.5%). Participants with symptoms were overrepresented in this study sample; compared to
a previous general population study of Australian women, their Mental Health-Related Quality of Life
scores (Short-Form 12 Mental Health Component Scores or SF-12 MCS) were lower and their EDE-Q
subscale and global scores were higher, although lower than in clinical samples [39]. (See Section 2.3
for descriptors of these assessment measures.) ISU occurred in 20% (n = 72) of participants. Cannabis
(n = 59, 82%) was the most frequently used substance followed by ecstasy/designer drugs/cocaine
(n = 40, 56%). Other demographic and clinical features of the 357 participants at T2 can be found
in Table 1.

Table 1. Descriptive data of 357 study participants in the present study.

n Mean Standard Deviation Median Interquartile Range

Age/years at year 2 354 30.7 11.4 25 15
Body Mass Index (kg/m2) 342 24.8 5.5 23.5 5.3

Eating Disorder Examination—Questionnaire

Weight concern subscale 353 2.04 1.54 1.80 2.60
Eating concern subscale 350 0.953 1.18 0.400 1.20
Shape concern subscale 346 2.37 1.58 2.13 2.63

Restraint subscale 352 1.57 1.43 1.20 2.00
Global Score 336 1.74 1.29 1.44 1.95

Illicit substance use frequency 1 357 0.65 1.72 0 0
Kessler 10 Psychological Distress Scale 351 17.5 6 16 7

Short Form-12 2 Physical Component Score 348 52.1 8.2 54.5 8.3
Short Form-12 Mental Component Score 348 44.9 11.3 48.6 16.7
1 Illicit substance use frequency (range none to daily use) was a summed score of the seven drug categories. 2 The
Short Form-12 is a measure of Health-Related Quality of Life.

Table 2 compares key characteristics of the four subgroups within the longitudinal study to assess
if respondents were significantly different from non-respondents at T2 and T4. These are divided by
response status and availability of RBE and ISU data. These groups are also outlined in Figure 1.
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Year 2 respondents (Group A) were significantly older (MD = 2.23, SE = 0.74) than those who
responded at baseline but were lost to follow-up (Group B), but were not significantly different in the
other measures of body mass index (BMI (kg/m2)) and RBE characteristics. Participants who followed
up at both year 2 and year 4 (Group C) were also significantly older (MD = 3.79, SE = 1.38) than their
counterparts who did not respond in year 4 (Group D) and similarly, were not significantly different in
BMI, RBE or ISU behaviours.

Table 2. Participant characteristics of subgroups within the study.

Feature Group A 1 Group B 2 Group C 3 Group D 4

Mean (SD) n t, p Mean (SD) n t, p

Age 28.7 (11.4) 354 26.5 (10.5) 426 −2.85, 0.005 31.7 (12.02) 266 27.9 (8.54) 88 −2.74, 0.006
Body Mass

Index (kg/m2) 24.3 (5.23) 336 23.7 (5.52) 409 −1.59, 0.11 24.91 (5.62) 254 24.5 (5.17) 88 −6.1, 0.545

Median (IQR) n z, p Median (IQR) n z, p

OBE/month 0 (0–1) 340 0 (0–0) 408 −3.34, 0.001 0 (0–0) 268 0 (0–0) 89 −0.62, 0.534
SBE/month 0 (0–2) 340 0 (0–0) 408 −2.75, 0.01 0 (0–2) 267 0 (0–2) 89 −0.09, 0.928

ISU n.a. (ISU not assessed at baseline) 0 (0–0) 267 0 (0–1) 89 −1.70, 0.089
1 Participants who responded at T2 (with BE and ISU data), n = 357; 2 Participants who responded at baseline, but
not at T2 or had no BE or ISU data at T2, n = 437; 3 Participants who responded at T2 and T4 (with BE and ISU data),
n = 268; 4 Participants who responded at T2 but not at T4 or had no BE or ISU data at T4, n = 94; OBE = objective
binge eating episodes; SBE = subjective binge eating episodes; ISU = illicit substance use; BE = binge eating; IQR =
Interquartile Range.

3.2. Co-Morbid ISU and RBE in the T2 Cohort

At T2, 226 of 357 (63.3%) respondents had neither RBE nor ISU behaviours; 55 (15.4%) had
episodes of RBE only; the same number (n = 55, 15.4%) engaged in ISU only, whilst 21 participants
(5.88%) in T2 admitted to engaging in both behaviours.

The majority of participants who were identified as having a problem (either RBE or ISU) had one
problem only and not the other (55/76, 72.4%) and this finding was not significant (χ2 = 2.32, df = 1;
p = 0.09). As shown in Table 3 it was determined that those who had RBE had significantly higher
frequency of ISU compared to those without RBE, and similarly, those who had ISU had significantly
higher frequency of RBE compared to those without ISU.

Table 3. Comparative levels of illicit substance use (ISU) and recurrent binge eating (RBE) in
participants with and without either problem.

Level of Behaviour Median, IQ Range, n Mann–Whitney U Z, p

n = 357 RBE No RBE
ISU 1, 0–6, 73 0, 0–2, 282 −2.612, 0.009

ISU No. ISU
RBE 0, 0–6, 76 0, 0–2, 281 −2.234, 0.026

Furthermore, participants with both ISU and RBE had the highest levels of eating disorder
symptoms (global and subscale EDE-Q scores) and psychological distress (K-10 scores) and lowest
levels of mental health HRQoL. These differences reached significance only for the findings of global
EDE-Q scores compared to those with ISU alone, and K-10 scores compared to those with neither
problem. Those with neither problem also had significantly lower EDE-Q global scores than all other
groups and lower K-10 scores than those with RBE alone. These differences are shown in Table 4.
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3.3. Participant Trajectories from T2 to T4

As shown in Table 5, the majority (n = 139, 82.2%) of participants with neither RBE nor ISU in T2
continued to have neither problem in T4, and 12% (n = 21) developed RBE. Almost half (n = 6, 46.2%)
of those with both problems in T2 continued to have both problems in T4. Almost half (n = 18, 46.2%)
of those with ISU in Year 2 continued to have ISU in year 4 and n = 7 (17.9%) developed an additional
problem with RBE and n = 5 (12.8%) transitioned to RBE alone. The majority (n = 26, 57.8%) of those
with RBE in T2 had neither problem in T4 and n = 17 (37.8%) continued to have RBE alone.

Table 5. Longitudinal movement of participants between groups (n = 266).

Year 4 Participants

n (%)

Year 2 Participants Neither Both ISU RBE

Neither 1 139 (82.2) 2 (1.2) 7 (4.1) 21 (12.4)
Both 2 2 (15.4) 6 (46.2) 3 (23.1) 2 (15.4)
ISU 3 9 (23.1) 7 (17.9) 18 (46.2) 5 (12.8)
RBE 4 26 (57.8) 1 (2.2) 1 (2.2) 17 (37.8)

1 Participants with neither RBE nor ISU features; 2 Participants with both RBE and ISU features; 3 Participants with
ISU features only; 4 Participants with RBE only; RBE = Recurrent Binge Eating ISU = illicit substance use.

As shown in Table 6, participants with neither RBE nor ISU at year 2: were significantly more
likely (p < 0.001) to remain that way or have RBE only by year 4, were significantly more likely (p < 0.01)
to have ISU only by year 4, but were not significantly more likely to have both RBE and ISU by year 4.
The most likely trajectory for those who were neither RBE nor ISU at year 2 was to remain that way
by year 4. Participants being both RBE and ISU at year 2: were significantly more likely (p < 0.05) to
have ISU only or both RBE & ISU by year 4, but were not significantly more likely to have RBE only or
neither RBE nor ISU by year 4. The most likely trajectory for those who were both RBE and ISU at
year 2 was to remain that way by year 4. Participants being RBE only at year 2 on the contrary: were
significantly more likely (p < 0.05) to have RBE only or neither RBE nor ISU by year 4, but were not
significantly more likely to have ISU only or both RBE & ISU by year 4. The most likely trajectory for
those who were RBE only at year 2 was to have neither RBE nor ISU by year 4. For participants being
ISU only at year 2 all transitions to year 4 were statistically significant with the most likely trajectory
being both ISU only at year 2 and year 4.

Table 6. Estimated marginal probability with 95% confidence interval for each trajectory from year 2 to
year 4 based on multinomial logistic regression controlling for age and mental health-related quality
of life.

Year 4 Outcome Estimated Marginal Probability with 95% Confidence Interval

Neither RBE nor ISU Both RBE & ISU RBE Only ISU Only

Year 2 Status

Neither RBE nor ISU
0.825 a

(0.764, 0.886)
0.009

(−0.005, 0.024)
0.120 a

(0.068, 0.172)
0.045 b

(0.012, 0.078)

Both RBE & ISU
0.213

(−0.556, 0.481)
0.334 c

(0.009, 0.659)
0.139

(−0.052, 0.331)
0.314 c

(0.007, 0.621)

RBE Only
0.587 a

(0.432, 0.741)
0.012

(−0.013, 0.036)
0.363 a

(0.211, 0.515)
0.038

(−0.016, 0.095)

ISU Only
0.270 b

(0.116, 0.425)
0.137 c

(0.012, 0.263)
0.116 c

(0.014, 0.217)
0.477 a

(0.299, 0.654)

Note: a is p < 0.001, b is p < 0.01, c is p < 0.05 RBE = recurrent binge eating; ISU = illicit substance use.
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4. Discussion

The current study investigated the relationship between RBE and ISU in a sample of Australian
non-clinical adult women. The co-occurrence of ISU and RBE was examined cross-sectionally and then
longitudinally over two years.

4.1. Comorbid Psychopathology

The hypothesis that RBE and ISU co-occur in the setting of a broader community sample was
confirmed. Our study found that those with RBE had a higher frequency of ISU as well as the inverse,
i.e., those with ISU had higher frequency of RBE. This co-morbidity might be explained by common
neurobiological pathways involved in the two conditions [3,4] or may be a reflection of a self-mediated
attempt at regulating negative affect [40], as demonstrated by Killeen et al., who found that past 30 day
opiate use was correlated with increased EDE-Q scores [41]. Furthermore, our findings support those
of Grilo et al. [42], which found that patients with BED with another concurrent psychiatric disorder
had elevated levels of eating disorder psychopathology, although in this study this did not reach
significance possibly because of small numbers of those with both problems.

4.2. Participant Trajectories and Between-Group Associations

Results from comparing participant numbers as they moved through from year 2 to year 4
demonstrated that participants with ISU were more likely to develop RBE either in addition to, or
in place of their ISU, whereas those with RBE were likely to remain unchanged or spontaneously
resolve over time, supporting our hypothesis that the two conditions take unique temporal courses
and are differentially predictive for each other. Whist our findings are theoretically supportive of the
existing literature in distinguishing RBE/BED and ISU/SUD, there are some differences in results.
Measelle et al.’s [21] longitudinal study was similar in part to the present study and focussed on a
variety of psychiatric disorders in adolescent girls and the temporal associations between symptom
domains; in their study they established that there was a unidirectional relationship between BED and
SUD—however, in their case pre-existing eating pathology predicted future growth in substance abuse
but not the reverse—the opposite conclusion to this present study. This difference might be because of
the shorter duration of this study, that Measelle et al. studied substance use more broadly and included
alcohol abuse, and that we were studying subthreshold syndromes. Our findings however support
the longitudinal findings of Vogeltanz-Holm et al. [24] that the main predictors for BED are ISU and
alcohol intoxication. Furthermore, cessation of drug abuse followed by hyperphagia and weight gain
is an established phenomenon in human studies [43] and animal models [44], although whether or not
this disordered eating persists and develops into RBE/BED is a matter requiring further investigation.

4.3. Strengths and Limitations

The main strengths of this study include the reasonable sample size (n = 268) for the trajectory
analysis and a 75.1% rate of retention of participants over the two-year follow-up period. However,
the low numbers of those with both ISU and RBE may have limited finding statistical significance. The
longitudinal design of the paper adds robustness to the findings presented in the study. However, the
voluntary nature of recruitment and follow-up resulted in only 33.8% of baseline respondents being
included for analysis, possibly contributing to elevated findings of eating disorder and ISU. Notably,
we did not have a full assessment of the criteria for either BED or SUD, or more detailed assessment of
RBE over a longer time frame, and did not assess for legal SUDs. Thus, we turned our focus to ISU
and did not include legal substances such as alcohol and tobacco on the presumption that the act of
breaching the law and risking the consequences of such more strongly implicates disordered substance
use. Another important limitation is the non-inclusion of men as they have significantly higher rates
of alcohol and drug use disorders; inclusion might produce altered co-morbidity rates and differing
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trajectories [45]. Further limitations include the single follow-up, self-report assessments of symptoms
and BMI.

4.4. Clinical Implications

The key take-away from this study is that many participants with ISU went on to develop RBE,
whilst those with RBE had a tendency for their behaviour to resolve over time. This is a relevant
piece of information for clinicians in practice as it suggests that early assessment, monitoring and
appropriate early intervention is important for individuals with ISU, and that this occurred despite the
low threshold for defining ISU in this research. Finally, despite the stated differences between RBE and
ISU, taking an addiction framework towards BED may improve current interventions or instigate the
development of new treatments [8].

4.5. Future Directions

Studies investigating predictors for binge eating and its temporal associations are limited and,
as such, further mixed-gender longitudinal studies conducted over longer periods of time would be
warranted to clarify the associations between RBE and ISU. Other relevant aspects inviting possible
future study include the investigation of alcohol or tobacco usage and binge eating behaviour as these
commonplace drugs are also frequently consumed in excess. As a final point of interest, within the
DSM-5, gambling and other behavioural addictions have been included within the same section as
SUDs [46]. Given the co-morbidity between BED and SUD, it would be relevant to also consider the
possible neurobiological and symptomatic correlates between full-threshold BED and other addictive
disorders. It should be kept in mind as well that BED may be a construct distinct from the entity
of “food addiction” which may present more similarities with SUD, and as such, further research is
required in this area.

5. Conclusions

In this study, RBE and ISU have been found to be comorbid conditions in a non-clinical sample
of young adult women, and furthermore, each condition increased the frequency of episodes of the
other. Despite their similarities, the two conditions had a diverse trajectory over time, whereby ISU
participants had higher likelihood of later developing RBE co-morbidly or in substitution but the
reverse was not found for RBE participants. Further studies are indicated of full-spectrum BED
and SUDs.
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Abstract: Background: Culture plays an important role in shaping individuals’ health behaviors.
This qualitative research examines the relationship between African Americans’ ethnic and
mainstream cultures and their health behaviors (i.e., food intake and physical activity). Methods:
This study used in-depth semi-structured interview format with a group of 25 African Americans
to examine the influence of ethnic and mainstream culture on African Americans’ food intake and
physical activity. Thematic analysis was used to identify common themes and patterns related
to African Americans’ health behaviors as well as to report these patterns within data. Results:
The present study found that African Americans position both their ethnic and mainstream culture
as important influences on their health behaviors pertaining to food intake and physical activity.
Most participants reported taking advantage of “the best of both worlds” by engaging in picking
and choosing healthy behaviors from both cultures to which they belong, and they perceived
preparing healthy makeovers as a way to optimize their health. They also identified a range of
practical considerations that can facilitate or hinder engagement in healthy eating and physical
activity (e.g., affordability, social support). Participants discussed a number of other positive (e.g.,
resilience, spirituality) and negative (e.g., experience of discrimination) influences on health behaviors.
Conclusions: African Americans consider both their ethnic and mainstream cultures important in
shaping their health behaviors. These cultural influences need to be understood in the context of
other psycho-socio-environmental factors that affect individuals’ health behaviors. The current study
has practical implications for designing health promotion programs for African Americans.

Keywords: culture; health; ethnic culture; mainstream culture; health behaviors; picking and
choosing; healthy makeovers

1. Introduction

African Americans and members of other minority groups are disproportionately affected by
overweight and obesity [1–4]. Recent data suggest that, although obesity rates in the US have
stabilized in the general population, rates of obesity continue to increase among minority groups,
specifically non-Hispanic black women and Mexican American women [3]. Obesity rates are
highest among African Americans, affecting 45.0% of non-Hispanic Blacks, as compared to 36.8% of
Mexican-Americans, and 30.6% of Whites [5]. Half of African American women and 37% of African
American men are obese [6]. African Americans also have one of the lowest rates of physical activity
among all ethnic groups in the US [7,8] and are also 38% less likely to meet recommendations for
fruit and vegetable consumption as compared to White Americans [9]. Understanding the factors
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that contribute to these disparities in health and health behaviors is an important part of developing
effective preventions. (Note that, in this paper, we use the term “health behaviors” to refer to the broad
range of behaviors related to food intake and physical activity.)

It is widely recognized that culture can shape people’s food intake and physical activity [10–12]
because culture represents set of values, social norms, traditions, and ways of doing things and
engaging with the world that are transmitted across generations and influence behaviors [13].
In particular, culture shapes health related values, norms, beliefs, and behaviors through people’s
connection to their social and physical environments [14]. Given that individuals’ social and physical
environments change, the influence of culture and culture itself can change as well. Thus, it is also
important to recognize that culture embodies not only fixed but also fluid qualities [13]. Some aspects
of culture are fixed (e.g., the collectivistic or individualistic focus of a given culture) in that they are
transmitted over generations, but other aspects are fluid in that they evolve as the social environment
becomes increasingly diverse (e.g., culturally preferred foods that evolve as immigrants come and
bring their “own culture” to an existing culture) [15].

Most research in the area of culture and health has focused exclusively on the influence of
individuals’ ethnic culture on their health behaviors [16–18]. Here we consider ethnic culture to reflect
a group of individuals of the same ethnic background sharing similar values, norms, and engaging
in similar practices or behaviors. For instance, Airhihenbuwa et al. [16] explored African Americans’
perceptions about positive and negative cultural food practices and the contexts in which they occur.
Their participants reported that, not only does ethnic culture affect individuals’ food choices, but
culture also influences how the food is prepared and the context in which it is consumed by creating
social norms surrounding these practices.

In addition to exploring the influence of individuals’ ethnic culture, the health practices of African
Americans also need to be also considered in the context of their mainstream culture (i.e., the most
popularized or typical beliefs, norms, and practices—including health related trends surrounding
food intake and physical activity—common within American culture). Because African Americans
belong to both their ethnic and mainstream cultures, they are exposed to two sets of cultural norms
surrounding food intake and physical activity. These multiple cultural norms can potentially have
positive or negative influences on individuals’ health behaviors. The negative influence is related to
the idea that norms of different cultures can be in conflict with each other. Given that cultural norms
affect health behaviors, bicultural groups, such African Americans, may be simultaneously exposed to
discrepant cultural lifestyle-related norms, and these norms may adversely affect their food intake
and physical activity. A few previous qualitative studies explored the relationship between cultural
norm discrepancy and health behaviors [18–21]. For example, in one of these qualitative studies,
participants reported feeling conflicted between culturally informed eating habits, body size image,
and mainstream culture dietary guidelines [21]. Such conflicting norms can contribute to poor health
behaviors [11]. For example, they may confuse individuals with regard to what constitutes healthy
lifestyle and make it more difficult for them to actually follow any of the norms promoting healthy
behaviors that each culture has to offer. Furthermore, the confusion caused by conflicting norms might
itself trigger inaction. The exact processes involved in cultural norm conflict and health behaviors,
however, are yet to be identified.

There is also a potential positive influence of ethnic and mainstream cultures on one’s health, and
this is related to the idea that bicultural individuals may have more access to, and more knowledge
about, health behaviors that are valued in each of these cultures and that shape their health practices.
To date, however, there is very little research examining the ways in which African Americans perceive
positive aspects of both cultures influencing health and the ways in which they can capitalize on health
enhancing qualities of each culture. Thus, it is important to expand the exploration of culture on
health and health behaviors by examining the simultaneous influence of African Americans’ ethnic
and mainstream cultures, particularly in terms of the positive factors contributing to better health.

36

Bo
ok
s

M
DP
I



Behav. Sci. 2017, 7, 49

The idea that belonging to two different cultures can positively influence one’s actions, such as
health behaviors, is supported by research on Bicultural Identity Integration [16,22]. According to
this construct, exposure to two cultures provides people with an opportunity to learn and benefit
from their rich cultural environment [17,23]. Embracing both parts of one’s culture can enhance
people’s lives [18,19,24,25]. For instance, bicultural identity integration was found to increase
individuals’ creativity [20,26] and their wellbeing [18,19,24,25]. In the context of health, exposure to
two cultures affords individuals two sources of information about health trends and practices common
in each culture, and these different sources of influence can shape individuals’ own health behaviors.
For example, one can be exposed to behaviors common in mainstream American culture such as
the trend toward healthy eating, and behaviors common in ethnic African American culture such as
consuming foods at home with one’s family. As a result, individuals can have a broader range of
healthy behaviors to choose from while pursuing their healthy lifestyle. These potential benefits of
being exposed to two cultures highlights the value in examining the simultaneous influence of African
Americans’ ethnic and mainstream culture on their health behaviors.

Of course, the influence of culture on individuals’ health behaviors cannot be separated from
their immediate social context and broader physical environment [12]. For example, research has
shown that, because African Americans value collectivism and togetherness, family and friends
play an important role in shaping their health behaviors [27,28]. Furthermore, the health behaviors
of African Americans are often the result of health and economic disparities among this cultural
group. African Americans (and many other minority groups) are disproportionately more likely than
White Americans to experience factors such as compromised access to healthy food [29,30], limited
access to safe places for physical activity [31] and low affordability of healthy foods [32], and these
factors can impact their likelihood of engaging in health behaviors. Thus, the health behaviors of
African Americans need to be examined in the context of personal factors, individuals’ immediate
social environment, and their physical environment [33,34].

The Present Study

There are a few gaps in the previous research on culture and health that the current study
attempted to address. First, previous studies have focused on the relationship between culture and
African Americans’ health behaviors only in the context of African Americans’ ethnic culture [11,16].
These studies did not take into account the simultaneous influence of individuals’ mainstream and
ethnic cultures on their health practices. Given that African Americans are simultaneously exposed
to both their ethnic and mainstream American cultures, the present study examined the role of both
cultures in individuals’ food intake and physical activity.

Second, there are relatively few studies directly examining the interplay between culture and
other psycho-socio-environmental factors that collectively affect individuals’ health practices [11,16,18].
Because the opportunities to engage in healthy behaviors among African Americans depend on the
myriad of interconnected personal, social, and environmental factors, the present study explored the
influence of culture on African Americans’ food intake and physical activity in the context of these
factors. Adopting a qualitative methodological approach can help develop a richer understanding of
the role of culture and other psychological, social, and environmental factors in African Americans’
health behaviors [11,16,17,35].

Third, most recent studies have focused exclusively on unhealthy norms related to food intake
and physical activity, omitting the healthy aspects of individuals’ cultures. This approach represents a
“deficit model,” which, according to previous research, can be counterproductive in health promotion
programs [36]. Therefore, in addition to the examination of health compromising (or unhealthy) factors
connected to individuals’ cultures, the present study focused predominantly on healthy behaviors
from both cultures that may optimize African Americans’ health and explored how receptive African
Americans are to the idea of picking and choosing healthy behaviors from their ethnic and mainstream
cultures as a means of optimizing their health.
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The specific goals of the present qualitative study were to examine: (1) what is the role of people’s
ethnic and mainstream culture in shaping their health behaviors; (2) how do individuals perceive the
idea of picking and choosing healthy behaviors from their ethnic and mainstream culture to optimize
their health; and (3) what psycho-socio-environmental factors optimize the positive influence of culture
on African Americans’ food intake and physical activity?

2. Methods

2.1. Research Design

This study used an in-depth semi-structured interview format to examine the influence of
ethnic and mainstream cultures on African Americans’ health behaviors. This approach was selected
because qualitative research has been considered effective in exploring cross-cultural issues related
to health, including food intake and physical activity [11,16,17,35]. Semi-structured interviews allow
participants reflect freely on their own experiences and observations [37] in their own words rather than
categorizing and quantifying of experiences of research participants on pre-established quantitative
scales [38]. The interview format enables researchers to obtain detailed insight about participants’
experiences, perceptions, beliefs, values, and behaviors [37], which can be particularly important
in examining concepts that are relatively unexplored, such as the role of individuals’ ethnic and
mainstream cultures in their health behaviors.

2.2. Participants and Recruitment Strategies

Participants were 25 individuals recruited from Columbia University and from Harlem, New York,
USA (a neighborhood near the university that is largely African American) to participate in individual
interviews about “healthy lifestyle related behaviors”. Study advertisement fliers were posted
throughout the Columbia University campus, and also in churches and grocery stores in Harlem. To be
eligible for the study, participants needed to self-identify as African American. Participants were paid
USD $20 for their participation in the study.

The majority of the sample (18 participants) was recruited from Columbia University.
The remaining seven participants were recruited from Harlem, and they were not associated with
Columbia University. See Table 1 for detailed demographic characteristics of the sample. With regard
to participants’ cultural identification, participants were asked a single question about whether they
identified more with their ethnic or mainstream culture. There was variability in the extent to which
participants identified with their ethnic vs. mainstream culture (see Table 1).

Table 1. Demographics of the Sample in the Study.

Demographic Characteristics n

Gender
Female 20
Male 5

Education
Completed high school 4

BA 2
MA 17
PhD 2

Cultural Identification, self-identified
Identified more with their ethnic culture 6

Identified more with their mainstream culture 1
Identified equally with both cultures 14

Other 4

The results section of the study will refer to particular participants’ responses designated by a
participant number. See Appendix A for information on each participant’s level of education and
cultural identification.
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2.3. Procedure

Commencing each interview, the researcher introduced herself and explained the broad purpose
of the study. After providing informed consent and permission to audio record the interview,
participants completed a brief questionnaire assessing their gender, level of education, and cultural
self-identification. The researcher then read the interview questions in sequence, implementing a
semi-structured interview format. This format involved using pre-determined probes, such as brief
open-ended questions or clarification statements to help participants elaborate on some important
themes. Interviews were held over a three-week period at Columbia University. The interview
questions aimed to explore the cross-section of culture and health, and focused specifically on two
research questions: (1) “culture, barriers to, and facilitators of, healthy lifestyle among African
Americans”; and (2) “the simultaneous influence of both one’s ethnic and mainstream cultures on
African Americans’ health behaviors”. Interview questions (see Table 2) were developed based
on a combination of complementary strategies which included: (1) literature review of qualitative
studies related to health behaviors among African Americans [11,16,18]; (2) conversations with a four
self-identified members of African American culture; and (3) consultation with an African American
researcher in the field of psychology to ensure the cultural sensitivity of the questions. The interviews
lasted on average 40 min.

2.4. Ethical Considerations

The study was approved by UNSW ethics committee, and the permission to recruit participants
for the study was obtained from the Institutional Review Board at Columbia University.

2.5. Thematic Analysis

The interviews were transcribed by three independent transcribers and de-identified. Each
participant was assigned a number (e.g., “Participant 1”). Interview transcripts were then imported
into NVivo version 10 (QSR International, Melbourne, Australia) [39], a qualitative data analysis
computer software package.

Thematic analysis [37] was used to identify common themes and patterns related to African
Americans’ health behaviors as well as to report these patterns within data. Thematic analysis
recognizes language as a tool for storytelling that reflects people’s broader social and physical
environments [40]. In other words, this approach highlights the ways in which people make sense of
their experiences that are informed by their social and environmental context [41]. Understanding the
context of people’s experiences, such as culture and the psycho-socio-environmental factors examined
in this study, seems to be particularly important in the case of members of minority groups (i.e.,
African Americans in the context of this study) that are often discriminated against and overpowered
by external, systemic forces affecting their lives [40]. Therefore, this method is well-suited to examine
the perceptions and experiences of African Americans with regards to their health behaviors.

Following the thematic analysis guidelines created by Braun and Clarke [37], the first step was
‘in-depth familiarization’ of data by reading transcripts multiple times. This enabled the generation
of initial codes, which involved organizing data into meaningful groups and identifying potentially
important information within a data set. Codes were then organized into themes. This process started
from analyzing the patterns between previously identified codes and considering how different codes
may connect with each other forming an overarching theme [37]. Once the final thematic framework
was established, the names of the themes were further refined so that they fit the story that the data
were illustrating. During each stage of analysis, the analyses were initially conducted by the first
author and were then discussed in detail with the second and third authors. This ensured that there
was a consistency within patterns identified, and that the analysis was plausible.
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Table 2. Interview Script, Questions, and Probes.

Please think for a moment about the values, strengths, and beliefs that are common in your African American culture.
Also think about the behaviors that are common in your African American culture that relate to health and wellbeing
(defined as the state of being comfortable, healthy, and happy). Now I want to ask you some questions related to the
connection of these values and strengths to healthy lifestyle and wellbeing.

1 In general, what do you think helps African Americans living in urban areas: (1) eat healthy; (2) be active; and
(3) increase their wellbeing? (Probe: please think about specific behaviors, e.g., ways of preparing food, portion
size, food labels, type of exercise etc.)

2 In general, what do you think makes it difficult for African Americans living in urban areas to: (1) eat healthy;
(2) be active; and (3) increase their wellbeing? (Probe: please think about specific behaviors, e.g., ways of
preparing food, portion size, food labels, type of exercise etc.)

3 Which cultural strengths, beliefs, or values do you think can help African Americans living in urban areas: (1) eat
healthy; (2) be active; and (3) increase their wellbeing?

4 What can mainstream American culture learn from African Americans about healthy lifestyle, specifically
regarding: (1) eating healthy; (2) being active; and (3) wellbeing? (Probe: Any specific behaviors you may
think of?)

5 What can African Americans learn from mainstream American culture about healthy lifestyle specifically related
to: (1) eating healthy; (2) being active; and (3) wellbeing? (Probe: Any specific behaviors you may think of?)

6 As someone living in the US, you are exposed to components of both your African American culture and to
mainstream American culture. When you think about the healthy lifestyle behaviors that you engage in, would
you say that these are more common in mainstream American culture, or more common in your African
American culture? Do you pick and choose, so to speak, different health behaviors from both cultures?

7 Do you think that African Americans can pick and choose healthy behaviors and practices from both their
mainstream and ethnic culture in order to optimize their health? Can they do so without compromising their
cultural identity? (Probe: Would it be difficult? Or easy? Do you do it? Do you know people who do it? What’s
difficult about it, if anything? What is easy about it, if anything? What would make it easier for people to do it?)

8 What should members of mainstream American culture do more of to facilitate the improvement of health and
wellbeing, specifically healthy eating, and exercise, of African American communities? (Probe: Think of health
providers, individuals, and mainstream organizations such as schools or work places.)

Now, I want you to talk specifically about those people in your African American culture who try to lead a healthy
lifestyle. Please think about specific person or a group of people you know.

1 What do they typically do that helps them lead a healthy lifestyle? (Probe: Any specific behaviors you may think
of related to (1) eating healthy; (2) being active; and (3) wellbeing?)

2 What helps them engage in these behaviors? (Probe: The role of other people, family friends?)

3 How does your family affect your healthy lifestyle choices related to: (1) eating healthy; (2) being active; and
(3) wellbeing?

4 How do your friends affect your healthy lifestyle choices regarding: (1) eating healthy; (2) being active; and
(3) wellbeing?

Is there anything else that you would like to add that could be important to understanding health behaviors and healthy
lifestyles for African Americans?

3. Results

Two broad themes were identified throughout the interviews: (Section 3.1) Culturally-derived
barriers to and facilitators of a healthy lifestyle and (Section 3.2) Practical considerations beyond
culture when adopting a healthier lifestyle.

Within the first primary theme, (Section 3.1) Culturally-derived barriers to and facilitators of a healthy
lifestyle, a number of subthemes were identified, including: (Section 3.1.1) “It’s a strength”: Drawing
upon ethnic culture to improve health behavior; (Section 3.1.2) Difficulties changing a culturally
ingrained proclivity for “unhealthy” behaviors; (Section 3.1.3) The “healthy” individual: Aligning
health beliefs and behaviors with that of mainstream culture; (Section 3.1.4) “The best of both worlds”:
Combining cultural and mainstream approaches to health; and (Section 3.1.5) The importance of
support from the ethnic and mainstream community.

Within the second theme, (Section 3.2) Practical considerations beyond culture when adopting a healthier
lifestyle, the responses were coded under the following subthemes: (Section 3.2.1) “It’s is not worth it
to eat healthy”: The cost of having a healthy lifestyle; (Section 3.2.2) Access to healthy foods, healthy
living and education, and (Section 3.2.3) Personal factors and motivation.
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3.1. Culturally-Derived Barriers to and Facilitators of a Healthy Lifestyle

Within this theme, African Americans described how their ethnic culture and their mainstream
culture was a source of strength and a source of weakness to their health behaviors, detailing
culturally-derived barriers to and facilitators of a healthy lifestyle.

3.1.1. “It’s a Strength”: Drawing upon Ethnic Culture to Improve Health Behavior

When asked to describe what cultural values, norms, or beliefs help African Americans lead
a healthy lifestyle, many people spoke of resilience as a culturally valued trait that historically has
helped African Americans to deal with slavery, oppression, and discrimination. This ability to endure
externally imposed pain and discomfort in order to improve one’s life circumstances was identified
as a beneficial characteristic that African Americans can apply to healthy lifestyle. For example,
Participant 19 described the importance of resilience in facilitating health behaviors saying:

“I feel like, our strengths and determination have help with healthy lifestyle; we tend to
be very determined in doing anything we want to do; and it it’s a fight; it’s a strength
and a fight to stand through a lot of harsh stuff. I feel like that strength, if it can be just
implemented into healthy living, then I think that determination to want to change lifestyle
from eating the traditional, unhealthy, greasy, heavily salted, to healthy living can change a
lot of things in the culture”.

Evident in the excerpt above, Participant 19 attributes African Americans’ experience with
adversity and their determination as a strength that assists them when faced with challenges such
as changing a culturally embedded practice—eating some traditional unhealthy foods. This idea
of collective resilience emphasizes the notion of strength and pride associated with African
American values.

In the same vein, several participants indicated that resilience, or as Participant 11 puts it “you can
do-itness”, can be a powerful source of healthy behaviors, helping people to explore creative ways of
eating healthy and exercising. That is, resilience helps people overcome some of the barriers to healthy
living common within African American communities. For example, Participant 13 emphasized the
importance of resilience by saying:

“In terms of the strengths, I think the strengths we have is that we’re a resilient people
and we know that we have the potential within us to improve, but we just need . . . we
need to make it a culture of speaking and engaging with each other about the things that
are relevant to our health and happiness. And our eating habits. And once we can spread
that word we can make that become more of a culture in the black community in terms
of what we eat. I think it will make a tremendous difference. There are traces of that
starting already”.

Evident in the above excerpt is the notion that resilience goes beyond strength and becomes
more of an issue of awareness, connected to happiness and health. The concept of resilience was also
apparent in Participant 16’s account:

“With the little that we some of us, many of us do have we’ve learnt to like stretch and
make a lot of it. Even with like the food that we have a lot of our ethnic food came from
like. Even back from when we were enslaved and we like, like we had like you know not
the best portions of particular animal or, um but we learnt how to you know like make it
really good”.

The importance of church or spirituality was also discussed as a factor that helps people engage
in healthy eating and physical activity. Many participants talked about “spiritual connection” or
“religion” as essential support systems that facilitate healthy lifestyle. Participant 6 explained the role
of spirituality in enhancing African Americans health behaviors and talked about the ways in which
church can help in promoting healthy living:
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“In my church they encourage you to eat healthy and if you’re stressed out, church is an
avenue where you can find some type of relief so I would say that church would be one of
the biggest things that helps”.

Similarly, Participant 5 spoke about a church as a place that provides a sense of community in
which people work together on common goals and inspire one another to lead better and healthier
lives: “If you’re part of a church and your church group goes walking every day you’re more likely to
go walking with a group so you could talk and socialize and work out”.

According to some participants, spirituality may also provide guidelines for the way people
should treat their bodies. Participant 4 emphasized her belief that, “your body is your temple from
God and you’re supposed to take care of it.” She further stated:

“This is the body that God gave me and I need to make sure I’m doing the best I can with it
to; taking care of myself honors God because you know, gluttony is a sin and you’re not
supposed to over-eat, you’re not supposed to do all of this stuff. So it’s the spirituality and
the appreciation of the body and the understanding what when I eat healthy, I feel better”.

Noteworthy is how Participant 4 emphasized that perceiving overeating as a sin helps her
eat healthy. Therefore, the role of spirituality in initiating health behaviors among African
Americans is not only about perceiving one’s body “as a temple”, but also fearing engagement
in “sinful” overindulgence.

Participants also broadly discussed dance and music as factors that are highly appreciated in
African American culture and that facilitate healthy lifestyle. The appreciation of dance and movement
highlights that exercise does not have to be hard or unenjoyable, it can be a fun activity and a very
normal part of one’s life. In describing the importance of dance in her life, Participant 20 said:

“We all love to dance. I love to dance, where I grew up dance was the exercise you went to;
an African weekly dance class or any kind of dance class like we did, all kinds of dance,
modern, hip-hop like, even Zumba that used to be my primary way of exercising”.

Reflecting the importance of music and dance in shaping African Americans health,
Participant 13 stated:

“[ . . . ] Music. I think one thing you know, we’re trendsetters. That’s, you know, um . . . if
given the opportunity, we’re an active people [ . . . ] when we don’t have the opportunity,
we find a way sometimes to enjoy ourselves and dancing, you know, is a strong culture in
the black community”.

Participants indicated that they stay active through non-traditional means of physical activity such
as dancing, a cultural activity embedded in the black community. Similarly, Participant 4 emphasized
the importance of dance saying:

“[ . . . ] The music, the rhythm, and dance - it is all like a big healthy thing but it’s not
framed as that. Like when kids go to dance and you see them dancing, I mean their dances
are very aerobic. You don’t always think of it as them exercising but it is”.

3.1.2. Difficulties Changing a Culturally Ingrained Proclivity for ‘Unhealthy’ Behaviors

While discussing cultural factors that influence health-compromising behaviors, the majority of
participants focused on culturally preferred, traditional ethnic foods which they described as mostly
“unhealthy”. Cooking with fat, such as lard, seasoning heavily with spices and salt, eating pork
meat frequently—all these food consumption practices, derived from long standing tradition within
the culture, were described as impeding a healthy lifestyle within African American communities.
Because these practices are deeply ingrained within the culture, they are perceived as difficult to
change. As Participant 14 explained:
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“Within our community we’ve always been like, “the greasier the food, the better”. We still
like cooking with lard and, you know, it is just ingrained [ . . . ] it’s literally a passed down
thing from one generation to another”.

Several participants expressed that, although most African Americans realize that some aspects
of their traditional cuisine are unhealthy, ethnic food is comforting and allows for connectedness,
expression of one’s cultural identity, and the connection to African American culture. As
Participant 13 noted:

“It [traditional ethnic food] is a cultural connotation and it’s also almost a spiritual thing.
It’s, you know [ . . . ] And a loving thing because it’s a part of this joy in cooking, and
there’s that, you know, feeling of love you’re preparing for your family”.

However, people reported feeling conflicted between their desire to unite around their ethnic
food, and their awareness of the fact that their traditional food may not always be the healthiest.
For example, Participant 8 said:

“Soul food’ is not the healthiest food; and the food people typically choose to eat, as a
culture, isn’t the most healthy. But there’s strong family bonds that happen around this
food. So it’s kind of a disconnect. Family bonds are strong, but the nutrition typically isn’t
that great”.

Noteworthy is how participants indicated that their traditional ethnic food strengthens bonds
with their families and their culture, but this type of food is also unhealthy. The conflict surrounding
African Americans traditional ethnic foods is evident in Participant 4’s words: “it’s a comfort food
because we’ve united around that but it’s not healthy food. And how do you change that without
feeling like you’re somehow stepping away from your culture”?

3.1.3. The ‘Healthy’ Individual: Aligning Health Beliefs and Behaviors with that of
Mainstream Culture

In describing healthy aspects of their mainstream culture, many participants indicated that the
recent trend of promoting healthy lifestyle within their mainstream culture seems to be an important
factor encouraging their healthy behaviors. Quite frequently participants mentioned that mainstream
culture promotes “adapting more vegetarian lifestyle” (Participant 4), “controlling one’s portion
size” (Participant 3), “learning about healthy options” (Participant 9), and “eating in moderation”
(Participant 19). According to participants, healthy lifestyle was more frequently promoted within
their mainstream American culture than in their African American culture. Participant 1 expressed this
observation by saying:

“I think there’s a lot of values that Americans place on health that are really important; like
it’s more of a priority than in African American culture [ . . . ] I think health should be a
priority to people”.

Similarly, when asked what African Americans can learn from their mainstream culture that
would help them lead healthy lifestyle, Participant 16 pointed to a focus on taking care of one’s body,
physical health, and wellbeing, saying:

“I feel like we can definitely learn a lot more about just caring for our bodies in general.
Even just things like drinking more water, which some of us don’t like to do haha. You
know drinking more water and just taking care of like both emotionally and mentally and
also physically our well-being. So for sure”.

This sentiment of equating some aspects of mainstream American culture with a strong emphasis
on health was echoed in Participant 6’s account. She noted that “mainstream America seems to be more
focused on health and mental health as well and wellbeing”.

43

Bo
ok
s

M
DP
I



Behav. Sci. 2017, 7, 49

Another important salutogenic property of mainstream American culture that many participants
focused on was the importance of being physically active. Participants commented that regular
physical activity is promoted within their mainstream culture, and that being active may exemplify
itself in many different forms. As Participant 6 noted:

“Mainstream American culture promotes that you exercise every day; and promotes staying
active and keep moving; and even if today’s not basketball today, still go outside and take
a walk kind of a thing”.

3.1.4. “The Best of Both Worlds”: Combining Cultural and Mainstream Approaches to Health

Participants were directly asked to share their perspective on the possibility of picking and choosing
typical healthy behaviors from both cultures in order to optimize their health. They were very receptive
to the idea of picking and choosing and they had a lot to say about an issue. Participant 19 described the
benefits of this approach by stating:

“Everything that’s out there when it comes to healthy behaviors we can implement into our
everyday lives and it could be the best of both worlds; it’s something new and something
refreshing and then it’s been a part of you for generations; and putting them both together
can be amazing”.

The majority of participants indicated that they indeed incorporate different elements of their
ethnic and their mainstream culture into their healthy lifestyle related practices; and that “it’s
important to integrate both cultures as there are aspects from each culture that is positive that we
[African Americans] can all learn from” (Participant 20). Participant 6, for example, described her
experience in taking advantage of being part of both her ethnic and mainstream cultures to improve
her health:

“I pick and choose. Okay let’s go to food. So the first one would be not eating out too much,
that’s something I grew up with in my ethnic culture, try and cook your own food. But then
one thing I adapted from mainstream culture is - like I said, I’m a vegetarian- eating more
greens and stuff like that. My answer would be pick and choose because I choose what’s
good from my culture and I choose what’s good in my mainstream America, and I try to
combine it”.

Illustrated in the quote above is the flexibility of belonging to both ethnic and mainstream cultures.
People are not bound by African American traditions, and they can move between their mainstream
and ethnic cultures. Taking advantage of these two cultures to which African Americans belong
further highlights that African Americans are “agentic” (Participant 20), actively making decisions
about their health.

Participant 14 echoed the opinion expressed above by stating that picking and choosing is a good
way “to try new and different healthy things,” “to embrace both ethnic and mainstream culture,”
“to inspire other people to lead healthy lifestyle,” and “to avoid boredom”. As she said: “I think it’s
best to be able to pick and choose things [healthy behaviors] from both cultures so you don’t get bored
doing the same repetitive things that you’ve been doing”.

Although people mostly talked about picking and choosing within one specific domain (i.e., food or
physical activity), sometimes picking and choosing healthy behaviors from both cultures involved the
mix of food intake and physical activity. This selective choice of the best of both worlds seems to be
apparent in Participant 23’s words:

“I would say that in terms of eating habits eating more fresh vegetables and fruits and stuff
like that, it’s probably more from mainstream American culture, and then more of a focus
on athleticism as a woman comes from my African American culture”.
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Most participants agreed that picking and choosing can be or is (for those who already pick and
choose) beneficial for their health as they believed that in order to acquire an optimum health, it is
essential to incorporate health behaviors from different cultures to which they belong.

Preparing healthy makeovers of some of the unhealthy dishes was another commonly identified
strategy to optimize one’s health. Participant 19 emphasized the importance of preparing healthy
makeovers of some of the less healthy foods saying:

“You can choose to, prepare your traditional meals but opt for a better healthier version.
Um don’t heavily season it, don’t overcook it, or um implement different areas of this
healthy kick into the foods you’ve loved since you were a kid, and try new things and see
what works for you”.

Consuming healthy makeovers of some of the less healthy foods without the necessity to give up
one’s favorite dishes was described as a valuable, and not overly complicated way to improve one’s
health. Some participants indicated that they can still, as Participant 23 stated, “create foods that [ . . . ]
are staples of African-American diet,” but prepare them in a “healthier way”. Participant 13 described
his experiences with healthy makeovers saying:

“I’m going to have my chicken baked instead of fried, how is that? Maybe I’ll have a baked
potato instead of French fries. Small things like that. But they [people in the community]
need to see that and they need to see other black folks doing it. So it’s, it’s a communal
thing and it needs to be in their face”.

Evident in the above extract is the notion that preparing healthy makeover is a gradual process that
involves small steps and engages the entire community so that it becomes a “communal” phenomenon.

3.1.5. The Importance of Support from the Ethnic and Mainstream Community

When it comes to lack of social support and aversive social environment, the experiences of
discrimination and distrust toward mainstream culture were two of the most commonly mentioned
factors rooted in mainstream culture that negatively affect African Americans’ health behaviors
and wellbeing. In particular, many people spoke about current racial tension in the United States
and their discomfort with regard to “anything mainstream,” and about their vanishing faith in
mainstream culture. In describing her thoughts associated with barriers to healthy lifestyle that
hail from mainstream culture, Participant 4 said:

“With everything that’s going on now, you see that well-being, your emotional and physical
well-being is very much influenced by the way that you’re treated within these urban
environments. And I think there’s a higher percentage of African Americans who are not
just, not well, because we know that we kinda live in an anti-black society”.

Similarly, when asked about the factors that compromise African Americans’ health behaviors
and wellbeing, Participant 24 spoke about daily experiences of racism among many African Americans:

“Let’s start with systematic racism. I think it’s different for every person. I was fortunate
enough to be able to attend Colombia University so I have slipped through the cracks of
oppression and been able to have this great education here. But not everyone can make
it out and not everyone can have those opportunities to see past a bunch of negativity
whether it be from racist employers or racist police or people who would judge you by
your appearance and not know what’s in your head. Um, so I think that’s one thing that’s
a daily challenge to a lot of people”.

This point of view was common among other participants. Some people gave a quite vivid
and emotional account of the experiences of racism and discrimination that were deemed to be an
unfortunate part of many people’s lives and that prevent them from being healthy. Some participants,

45

Bo
ok
s

M
DP
I



Behav. Sci. 2017, 7, 49

such as Participant 4, spoke about lack of support from mainstream culture of African Americans’
health in general and described the notion that African Americans are seen as lesser within the wider
mainstream culture:

“I don’t know, I have very little faith in mainstream America right now and I have very little
faith that they care enough to do anything different for the African American community.
I think, they would have to see us as human before they would even be able to help us be
healthier and I just don’t think that enough of them believe in our humanity”.

Noteworthy is the sense of helplessness in the above account and the degree of dependency on
mainstream America to assist African Americans to become healthier.

Just as negative social environment can be detrimental for African Americans’ health, strong
social support can enhance individuals’ health behaviors. Evident in participants’ responses is that
their social environment, specifically their family and friends, can constitute a powerful catalyst for
healthy behaviors. Some participants reported that their loved ones, family and friends often inspired
them to eat healthy and exercise. For example, Participant 5 commented on the influence of people’s
social environment on their engagement of health behaviors by saying that:

“Having friends who do it [lead healthy lifestyle] can help – if you know that group of
people [that] work out and run from Central Park and back, I feel like that you’re more
likely like to engage in that type of behavior if you know your friends are doing it”.

Furthermore, Participant 16 suggested friends often provide a necessary support that prevents
people from indulging in unhealthy food, stating:

“My friend and I really encouraged each other. So I would be like “oh I’m really dying for
chicken wings” she would be like “No don’t do it!”. And so like having that support that is
really great. She would be like “oh I was at work today and I’m thinking about having a
donut” and I’m like “don’t do it! You don’t want to do it”!

Some participants mentioned the role of family in highlighting different concerns related to health,
such as delayed financial burden that can be triggered by unhealthy lifestyle choices, or the preference
for a lean body type. Delayed financial burden refers to future financial consequences of current
unhealthy practices. For example, Participant 2 stated:

“One of the things that my family really pressures me to do this eat healthy now because
of the financial burden that it brings on later. So like my dad who has high blood pressure
and diabetes [ . . . ] and he has to pay about $900 a month for medicine because of the
choices that he made earlier in life so he encourages me to eat healthy and have a healthy
lifestyle because of the financial burden it’s caused. My mom on the other hand, she favors
having a small frame being lean, being skinny and she pressures me to eat healthy because
of that”.

Other family members may provide indirect motivation for one to stay healthy. Reflecting on the
role of family in her health, Participant 19 said:

“Family members with high blood pressure, and, some family members with diabetes
motivate me a little bit more to want to continue exercising and healthy eating just so I
won’t have those complications later on in life”.

This suggests that pursuing healthy lifestyle African Americans may not only be inspired by
healthy behaviors of their family members and friends, but they also can be influenced by fear that
comes from their willingness to avoid poor health in the future.

Additionally, participants often talked about bi-directional, cross-generational influence of family
members on one’s health. It seems as though both older and younger members of one’s family can
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contribute to the improvement of other family members’ health. For example, Participant 10 reflects
on these bi-directional influences between younger and older generation and on the importance of
positive modelling behavior saying:

“My mum makes smoothies, she’s tried juicing [ . . . ] And like she goes to the gym
sometimes, but mostly if I’m with her, she’s more motivated to go. So I guess that
companionship helps her to be more inclined to work out [ . . . ] I think I do influence my
family too. ‘Cause I’m always talking about eating healthy and you know they joke around
with me about like, oh you’re eating this and it’s not gluten free, like so they’ll poke fun at
me but I definitely influence them. I feel like they have made some improvement in their
food options as far as leaning more toward the healthy side because of me, so . . . .”

While it is important to understand African Americans’ mainstream and ethnic cultures in the
context of the facilitators of and barriers to healthy food intake and physical activity, it is equally
important to examine factors that directly affect the influence of culture on individuals’ health. In other
words the ability of culture to influence people’s health depends on other practical considerations
beyond culture.

3.2. Practical Considerations beyond Culture When Adopting a Healthier Lifestyle

3.2.1. “It’s is not worth it to eat healthy”: The Cost of Having a Healthy Lifestyle

Most participants reported that being able to afford fresh fruits and vegetables would make
it much easier for them to engage in a range of different health behaviors that are typical in both
ethnic and mainstream cultures. Most participants indicated that “income” influences “what and
how healthy” people eat within African American communities. Lack of affordable food and exercise
options was one of the major barriers to healthy living for African Americans. Therefore, providing
affordable options with regard to healthy eating and exercising was identified as one of the most
important factors that can facilitate healthy food intake and physical activity, as Participant 16 said:

“I think having things that are affordable. That’s number one. That’s a pretty big issue.
If it’s something that’s free in the neighborhood or it’s more affordable for them [African
Americans] I feel like that will make them more like “okay I can do this. I can afford $10
once a week”. So I definitely feel like having more affordable options for fitness and for
food is definitely would help us”.

Several, participants spoke about “the cost-benefit analysis” that they engage in daily when
making decisions about the type of food they purchase, explaining that they are often faced with a
dilemma to either pay more and get smaller amount of healthy food or pay less and get larger amount
of unhealthy food. Participant 10 described this dilemma saying:

“If you have a choice between an apple for $1 for a full meal for $1, that may not be the
healthy choice but that’s gonna make you full, you will choose the second option”.

Similarly, Participant 18 said: “Why go buy a tomato for four dollars when I can go get four
burgers at McDonald’s for four dollars too”?

In general, participants expressed the belief that, in order for African Americans to engage in
healthy behaviors from both their ethnic and mainstream culture, the healthy choices need to be
more affordable. That is, there needs to be economically reasonable alternatives to the unhealthy
food options that are both easily accessible and affordable. This belief is exemplified by the following
statement from Participant 24:

“I think that people would consider eating healthy it if it was economically feasible, but
you know if you have cheaper ingredients, if it’s cheaper to use butter than it is to use olive
oil, then they’re going to use the butter”.
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This notion of “it is not worth it to eat healthy” was common among participants and was
described as one of the reasons for poor health behaviors within their communities.

3.2.2. Access to Healthy Foods, Healthy Living, and Education

Several participants indicated that it is essential for African Americans to be able to afford
healthy foods, but these options need to be readily available to them. Consistent with this notion,
Participant 15 stated:

“If healthy food and wellness, and lifestyle was sitting right there in front of you, I don’t
think anybody’s choosing unhealthy option. It’s not like if presented with option A—a life
of prosperity, happiness, wellness, healthy, long-life, longevity, and option B—devastation,
terrible diet, health, diabetes, anyone would say “I think I want B”, you know. So if it’s not
presented to you don’t even know you can choose it”.

Some participants explained that having access and exposure to healthy food can make a difference
in many African American communities. This notion is exemplified by the following excerpt from
Participant 14:

“If we have the access . . . to fruit stands and the stores and the, you know, the health foods
stores that they tend to have in other areas, I think it would work; I just think that we have
to actually be able to see it in the area, you know. ‘Cause if we see it we’re gonna to be
intrigued by something new. So I think if you put it within the community I think it’ll work
because initially we do wanna live a long period of time I think like everyone else”.

Another frequently identified factors that can help African Americans enhance their health
behaviors was health education. Knowing what is considered healthy, how to prepare healthy
meals, and where to find an affordable place to exercise were identified by participants as common
concerns. For example, Participant 16 summarized the importance of education in shaping community’s
health saying:

“Education I feel like is number one. So for people to know exactly where to find healthier
options for food, where to find your exercise programs or fitness programs within their
community so you don’t have to travel so far”.

Participant 4 shared a similar thought:

“Showing people how to incorporate different foods into your diets is important. And now
I’m ordering cookbooks and stuff so I can see different foods and spices, but like for people
who haven’t ventured out to learn about different healthy foods, they don’t know what
they eat, or how food affects their body, or how to cook them. So education is a key”.

In general, participants often discussed education in the context of awareness of what constitutes
healthy lifestyle and in which creative ways African Americans can learn about healthy practices.

3.2.3. Personal Factors and Motivation

Many participants described personal motivation as an essential ingredient in the pursuit and
maintenance of healthy lifestyle. For example, Participant 16 expressed his opinion about the role of
motivation in pursuing healthy behaviors, saying:

“I feel like it [healthy lifestyle] has to first start with you motivating yourself. Some people
feel like maybe it’s too late, I’ve gotten too far, I can’t start now. So that self-doubt probably
is already there”.

Similarly, with physical activity, many people identified motivation as a factor that “helps them
start and then keeps them going”. Personal motivation and commitment to a healthy lifestyle were
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indicated as essential components of taking advantage of healthy behaviors people are exposed to in
both their ethnic and mainstream cultures. As Participant 8 said, “If someone is not motivated, it’s hard
to have them change [ . . . ] I think that’s the biggest thing, you know, prioritizing yourself”.

4. Discussion

The present study explored: (1) the role of people’s ethnic and mainstream cultures in shaping
their health behaviors; (2) how individuals perceive the idea of picking and choosing healthy behaviors
from their ethnic and mainstream culture to optimize their health; and (3) psycho-socio-environmental
factors that optimize the positive influence of culture on African Americans’ food intake and physical
activity. The findings illustrate the importance of both ethnic and mainstream cultures in African
Americans’ food intake [11,16] and physical activity [17]. In particular, the present study found that
African Americans position both their ethnic and mainstream culture as important influences on their
health behaviors. Thus, the present findings extend previous research by highlighting the simultaneous
influences of both African Americans’ ethnic culture and mainstream American culture on their food
intake and physical activity and by emphasizing the importance of taking the advantage of “the best
of both worlds” (that is, combining cultural and mainstream approaches to health).

With respect to their ethnic culture, and consistent with previous research, participants often
mentioned resilience [33], reliance on spirituality [11,42], dance and music [43] and social support [28]
as important health-enhancing qualities endorsed in their African American culture. In contrast,
traditional “soul food” cuisine was reported as one of the most important cultural factors that
compromises healthy food intake within African American communities [43]. This finding may
explain why preparing healthy makeovers of some of the less healthy traditional African American
dishes appealed to participants in the present study. The importance of healthy makeovers identified
in this study is consistent with previous research [11,16] and suggests that African Americans may
embrace the idea of preparing healthier versions of some of the unhealthy traditional dishes in order
to improve their health yet maintain connect with their cultural traditions.

With respect to individuals’ mainstream culture, participants indicated that “healthy lifestyle
trends” popularized within their mainstream culture and the importance placed on physical activity are
two the most important salutogenic qualities of their mainstream culture. In contrast, and consistent
with previous research [44], the experience of discrimination within one’s mainstream culture was
reported as one of the biggest health compromising factor. All these findings suggest that ethnic and
mainstream cultural norms and behaviors around food intake and physical activity can be important
in shaping African Americans’ health behaviors.

Given that African Americans belong simultaneously to their ethnic and their mainstream cultures,
the current study also examined individuals’ reactions to the idea of picking and choosing, that is
incorporating the healthy elements of both cultures into their lives. Most participants reported
engaging in picking and choosing healthy behaviors related to food intake and physical activity from
both cultures to which they belong. They also perceived picking and choosing these behaviors as a way
to optimize their health. The potential benefits of incorporating normative behaviors from one’s ethnic
and mainstream cultures is consistent with the concept of Bicultural Identity Integration [22], which
is associated with greater wellbeing, creativity, problem solving, and coping strategies [23]. In the
context of current study, one possible explanation as to why engaging in behaviors from both cultures
may be beneficial for African Americans’ health is that doing so provides individuals with a wider
range of health behaviors to choose from as opposed to relying on just one source of information about
health and wellbeing. Belonging to more than one culture exposes individuals to a broader range of
norms, values, and beliefs on the basis of which they can govern their behaviors [13,22], including
their health behaviors.

There are also a variety of practical considerations (environmental and personal factors) that
participants described as influencing their opportunities to engage in healthy behaviors from
both cultures. Consistent with previous research, participants in the current study reported that
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affordability [45], access to healthy food [30], health knowledge [46] and personal factors [47] are
important in determining African American’s health behaviors. The current study, however, builds
on previous research by examining these psycho-socio-environmental factors in association with
individuals’ ability to incorporate healthy behaviors from both their ethnic and mainstream cultures
(i.e., to pick and choose and to consume healthy makeovers of unhealthy dishes). For example, the
willingness to consume fruits and vegetables, which are heavily promoted within mainstream culture,
depends on a proper access to these types of foods. This finding suggests that the influence of ethnic
and mainstream culture on African American’s health behaviors should be examined in the relation
to their broader psycho-socio-environmental context (consistent with ecological models of health
behaviors, such as the PEN-3 model [10]).

The results of the present study may have some implications for planning and designing health
promotion programs for African Americans. First, the fact that participants show favorable attitudes
toward picking and choosing and toward healthy makeovers suggests that they are open to taking
advantage of healthy behaviors promoted in both their ethnic and mainstream cultures. Although
there is the potential for both positive and negative influence of ethnic and mainstream cultures
on health, these findings further suggest that health interventions could focus on positive health
enhancing behaviors already celebrated within individuals’ cultures [12], rather than focusing solely
on eliminating health-compromising behaviors. Shifting from a deficit model to a strength-based model
empowers ethnic minority groups and validates their experiences without unnecessarily pathologizing
their health practices [16]. Of course, research is needed to determine the extent to which incorporating
practices from both cultures (including picking and choosing and consuming healthy makeovers) is an
effective means of improving the health and wellbeing of African Americans. Additionally, given that
cultural practices and norms can be in conflict with one another and contribute to unhealthy behaviors
surrounding food intake and physical [18,19], future studies should simultaneously examine the
impact of positive cultural influences, negative cultural influence, and cultural conflicts on individuals’
health behaviors.

Second, by providing an opportunity for individuals to decide which behaviors are important
to them, the picking and choosing approach resembles the “cultural tailoring” framework of health
promotion [14]. This health promotion model is directed toward individuals and cultural subgroups,
and acknowledges within-culture differences among people, taking into consideration personal choices
and preferences. The autonomy and freedom to make a choice is one of the most fundamental human
needs affecting individuals’ performance, relationships, and wellbeing [48,49]. Being able to make a
choice increases individuals’ intrinsic motivation and self-efficacy, which further enhance adherence
to behavioral change goals [50,51]. Overall, having the opportunity to choose health behaviors that
individuals want to pursue is gratifying, desirable, and important from health promotion perspective.

Third, there were a number of psycho-socio-environmental factors that were associated with the
likelihood of picking and choosing. Targeting these factors in health interventions for African Americans
could potentially increase the effectiveness of these interventions. For example, health promotion
programs could design interventions that teach individuals how to select or pick and choose healthy
behaviors that both of their cultures have to offer. Such a self-efficacy building approach to health
promotion is empowering, and fosters ownership of individuals’ behaviors, which can further increase
the likelihood that they will engage in a variety of healthy behaviors [52].

Finally, the effectiveness of tailoring dietary messages may depend on individuals’ connection
to their cultures [53] as well as on differences within the culture [54]. For African Americans, this
means that their willingness to pick and choose health behaviors from their ethnic and mainstream
cultures, and their willingness to consume healthy makeovers, could depend on their level of connection
to both their ethnic and their mainstream cultures. As Kreuter et al. [54] noted, African American
culture does not comprise of a monolithic cultural milieu, and people’s relationship to their culture
can vary [54]. Therefore, health promotion programs for African Americans need to consider these
variations and individuals’ connections to their culture in the design and delivery of effective health
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promotion programs. For instance, in order to optimize the effectiveness of such programs, the focus
and the content of health intervention can be tailored to individuals’ level of connection to their
ethnic and mainstream cultures. Moreover, these programs should also target personal factors such as
motivation for leading healthy lifestyle because these factors are potentially important in triggering
healthy behaviors.

Although this study revealed some important insights regarding African Americans’ food intake
and physical activity, there are some limitations that should be considered. First, the convenience
sample consisted of African American students or alumni from Columbia University, or community
members predominantly living in the Columbia University area. The sample is, therefore, not
representative of the entire African American population. Living in an urban area as opposed to
in the rural community can affect African Americans health behaviors differently. For example,
these two groups may differ substantially in their access to healthy food and recreational spaces,
as well as socio-economic status affecting their health behavior choices. Second, the participants in
the study consisted of predominantly educated individuals, and mostly women. Interviews with
individuals representing different educational levels and with more men as well might have yielded
different conclusions given that both of these characteristics can affect food intake and physical activity.
Third, the way participants perceive their African American culture and their mainstream culture
may be tied to their level of education and their socioeconomic status, which were relatively high
among the research participants in this study. Individuals with higher socioeconomic status might
be more connected to their mainstream culture and therefore more willing and able to engage in
healthy lifestyle practices common in their mainstream culture. Unfortunately, we did not collect
comprehensive demographic and socioeconomic data, which limits our ability to fully understand
the sample characteristics and how they relate to participants’ responses. Therefore, future studies
should clarify how socioeconomic status affects African Americans’ perceptions of food intake and
physical activity common in their ethnic and mainstream cultures. Fourth, most questions designed
for this study explored participants’ perceptions of other African Americans’ health behaviors in
the context of their ethnic and mainstream cultures; many fewer questions addressed participants’
perceptions of their own behaviors. Because different processes can be involved in perceiving one’s
own versus others health behaviors, it would be important for the future research to distinguish these
two types of views—of one’s own beliefs and behaviors and those of others. Finally, in terms of our
conceptualization of the influence of culture on individuals’ food intake and physical activity, the
current study has focused on only two dimensions of this influence (i.e., barriers and facilitators of
healthy lifestyle). The rationale for this choice of dimensions is that it reflects the study’s research
questions; it has not been examined before in the context of individuals’ ethnic and mainstream
cultures; and it has implications for health promotions programs. However, there are many other
ways in which the influence of African Americans’ culture on their food intake and physical activity
could be conceptualized, and future research would benefit from exploring those dimensions. Despite
these limitations, the present research contributes to broadening the understanding of how African
Americans make sense of their own experiences in relation to food intake and physical activity.

5. Conclusions

Overall, the findings of the present study demonstrate the importance of both ethnic and
mainstream cultures in shaping African Americans’ health behaviors. These influences need to
be understood in the context of other psycho-socio-environmental factors that affect individuals’ health
behaviors. Given that most minority groups are often disproportionately affected by overweight and
obesity, and by poor health in general [1,2,4], it is important to examine ways in which people can
optimize their health by taking advantage of the diverse values, beliefs, and practices that exist in their
ethnic and mainstream cultures. Healthy food intake and physical activity also need to be considered
and understood in the context of one’s larger social and physical environment. These findings have
implications for health promotion programs directed at African Americans.
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Appendix A. Participants’ Level of Education and Cultural Identification

Participants’ Number # Education Cultural Identification

Participant #1 4 4
Participant #2 3 1
Participant #3 3 3
Participant #4 4 1
Participant #5 3 3
Participant #6 3 3
Participant #7 3 1
Participant #8 3 3
Participant #9 3 4
Participant #10 3 1
Participant #11 2 3
Participant #12 1 3
Participant #13 3 3
Participant #14 3 1
Participant #15 3 4
Participant #16 3 3
Participant #17 3 3
Participant #18 1 1
Participant #19 1 3
Participant #20 3 3
Participant #21 3 3
Participant #22 1 2
Participant #23 3 3
Participant #24 3 4
Participant #25 2 3

Note: Education: 1 = high school, 2 = BA, 3 = MA; 4 = PhD; Cultural Identification: 1 = Identified more with ethnic
culture, 2 = Identified more with mainstream culture, 3 = Identified equally with both cultures, 4 = Other.
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Abstract: Intermittent energy restriction (IER) has become popular as a means of weight control
amongst people who are overweight and obese, and is also undertaken by normal weight people
hoping spells of marked energy restriction will optimise their health. This review summarises
randomised comparisons of intermittent and isoenergetic continuous energy restriction for weight
loss to manage overweight and obesity. It also summarises the potential beneficial or adverse
effects of IER on body composition, adipose stores and metabolic effects from human studies,
including studies amongst normal weight subjects and relevant animal experimentation. Six small
short term (<6 month) studies amongst overweight or obese individuals indicate that intermittent
energy restriction is equal to continuous restriction for weight loss, with one study reporting greater
reductions in body fat, and two studies reporting greater reductions in HOMA insulin resistance
in response to IER, with no obvious evidence of harm. Studies amongst normal weight subjects
and different animal models highlight the potential beneficial and adverse effects of intermittent
compared to continuous energy restriction on ectopic and visceral fat stores, adipocyte size, insulin
resistance, and metabolic flexibility. The longer term benefits or harms of IER amongst people who
are overweight or obese, and particularly amongst normal weight subjects, is not known and is
a priority for further investigation.

Keywords: intermittent energy restriction; fasting; weight loss; weight gain

1. Introduction

Excess energy intake, weight gain and subsequent adiposity are consistently linked to illness,
disability and mortality [1–3]. Randomised trials demonstrate that intentional weight loss reduces type
2 diabetes [4], all-cause mortality [5] and increases cognitive [6] and physical function [7]. The health
benefits of weight loss and energy restriction in these human clinical trials are supported by a century of
laboratory research in rodents, which has established that energy restriction (ER) prevents age-related
disease including tumours, cardiovascular disease, diabetes and dementia; retards aging-related
functional decline; and increases lifespan [8].

Most human and animal studies on weight loss have involved continuous energy restriction (CER)
administered on a daily basis. More recently, interest has focussed on intermittent energy restriction
(IER) defined as periods of energy restriction interspersed with normal energy intake.

IER is of potential interest to manage obesity and its metabolic sequelae and also for normal
weight subjects hoping to optimise their health independent of weight loss for two main reasons: firstly,
IER only requires the individual to focus on ER for defined days during the week which is potentially
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more achievable than the standard approach of CER which is associated with poor compliance [9];
and, secondly, many beneficial metabolic effects achieved with weight loss and energy restriction are
related to the energy restriction per se and are attenuated when the individual is no longer in negative
energy balance [10,11]. It is therefore possible that repeated spells of marked ER for short spells during
the week could provide metabolic benefits to post obese individuals beyond the period of weight loss
who are no longer in negative energy balance. IER may also provide metabolic benefits for normal
weight subjects, although this requires further investigation.

The most studied IER approaches are either two consecutive days of ER per week
(“two day”) [12,13] or alternate days of ER (ADER) [14], typically with a restriction which is 60%–70%
below estimated requirements, or a total fast on alternate days [15–18]. Confusingly, all three regimes
have been called “intermittent fasting” in the literature. In this review we will use the term intermittent
energy restriction (IER) to cover all of these approaches, “two day” for two consecutive days per week,
alternate day energy restriction (ADER) when restriction is 60%–70% every other day and intermittent
fasting (IF) when there is no energy intake on alternate days. It is important to distinguish IF from
other IER regimens which allow food on restricted days as IF may evoke greater metabolic fluctuations
(for example increased free fatty acids (FFA) and ketones) [19,20], induce stress in individuals [21] and
may be associated with hyperphagia during non-restricted days [19].

The heightened scientific and lay interest in IER amongst overweight and normal weight
subjects [22,23], indicates a need to summarise and evaluate the effectiveness and metabolic effects of
IER compared with CER and assess the safety of IER. Recent IER reviews highlight the relative paucity
of human data and concluded that IER is comparable to CER for weight loss with little evidence of
a metabolic advantage [24,25]. However in most studies IER and CER were not matched for energy
intake. In addition, reviewers did not consider the effects of IER amongst normal weight subjects or
the important issue of potential harm of IER. This narrative review will examine how IER compares
with CER in terms of weight loss, metabolic changes and safety.

2. Methods

A Medline search was undertaken from 1946 to October 2016 using the search terms “intermittent”
or “alternate day” or “modified” or “fasting” or “diet” or “calorie” or “energy restriction” linking
with “body weight”, “body fat”, “hepatic fat”, “ectopic fat”, “fat free mass (FFM)”, “resting energy
expenditure (REE)”, “insulin resistance”, “insulin sensitivity”, “metabolic flexibility” (Table A1).

We include trials of IER with short periods of at least 50% energy restriction (≤7 days) interspersed
with days of normal eating (≤10% energy restriction), but not studies of Ramadan, restriction for
a few hours within the day (time restricted feeding) or studies with extended restricted periods,
e.g., 2–5 weeks of dieting and not dieting which are testing different behavioural paradigms to
weekly IER.

To compare adherence and weight loss success between IER and CER we include only randomised
comparisons of IER and CER amongst free living individuals where the prescribed diets had been
matched for overall energy intake. IER and IF are likely to have different effects on metabolic outcomes
of interest, e.g., insulin resistance and REE during restricted and non–restricted phases. For this reason,
the metabolic effects of IF and IER have only been reported from studies where authors have stated
that measurements were undertaken on restricted or non-restricted days, which is critical to describe
the overall metabolic effects of the IF and IER regimens.
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3. Results

3.1. Is IER Associated with Greater Weight Control than CER?

3.1.1. Weight Loss amongst People with Overweight or Obesity

We identified 13 randomised comparisons of IER and CER [12–14,18,26–34]. Seven of the
studies were excluded because energy intake was not equivalent between the IER and CER
groups [18,28–32,34]. ADER is the most studied IER amongst humans [25], however most of these
studies summarised in recent reviews [24,25] have either a no treatment comparison group or no
comparison group and so were not included.

We present data on adherence and weight change with IER vs. CER for the remaining six
studies [12–14,26,27,33]. These trials tested different IER regimens; three tested a two day IER [12,13,33],
one a four day IER [27], one an alternating pattern of three to seven days of IER per week [26] and one
study tested ADER [14]. Most of the IER regimens advised healthy eating on the non-restricted days,
with the exception of Carter et al. [33] (Tables 1 and 2). The trials were relatively small with between
32 and 115 subjects randomised and between 25 and 88 completers within the trials. The trials were
not powered to detect differences in body weight, and were relatively short duration (12–26 weeks).
Drop out from the studies was between 0% and 40% and mainly comparable between the IER and
CER groups, and to previous reports within CER studies [35]. Five of the studies reported an intention
to treat analysis to account for these drop outs [12–14,27,33].

All of the selected studies demonstrate comparable reductions in body weight [12,14,26,27,33]
between IER and CER. Four of the studies report equivalent reductions in body fat [12,26,27,33];
whilst one reported a greater loss of body fat with two different low carbohydrate IER regimens
compared with CER over a four-month period [13]. The two IER regimens in this study allowed
two consecutive days per week of either a low carbohydrate, low energy IER (70% ER, 2.7 MJ, 50 g
carbohydrate/day) or a less restrictive low carbohydrate IER which allowed ad libitum protein and
ad libitum monounsaturated fatty acids (MUFA, 55% ER, 4.78 MJ, 50 g carbohydrate/day). Both had
5 days of a healthy Mediterranean type diet, (45% energy from low glycaemic load carbohydrates,
30% fat; 15% MUFA, 8% polyunsaturated fatty acids and 7% saturated fatty acids). The IER regimens
were compared to an isoenergetic 25% CER Mediterranean type diet. The differences in overall
carbohydrate intake between the diet groups were modest (41% and 37% of energy for the two IER
diets compared to 47% of energy for CER), which is unlikely to account for differences in adherence
and reductions in adiposity between the diets [36].
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3.1.2. Adherence to IER and CER amongst People with Overweight or Obesity

Adherence to diets within trials is notoriously difficult to assess due to missing dietary records
and well documented underreporting amongst overweight subjects [37]. This notwithstanding, dietary
records in four of the studies [12,13,26,27] provided some information of the relative adherence and
overall energy intake of IER vs. CER which was broadly comparable between the two groups.

Two of the studies of a two-day IER explored weekly adherence to the ER days and also intake on
intervening non-restricted days to assess whether there is any evidence of energy compensation on
these days [12,13]. The first study used a simple IER with two consecutive restricted days of 2.73 MJ,
from milk, fruit and vegetables. An intention to treat analysis assuming women who left the study or
who did not complete food records were non-adherent reported that mean (95% CI) 66% (55%–77%)
of the potential IER days were completed. The low carbohydrate IER tested in the second study [13],
allowed a larger range of foods than the previously tested regimen and appeared to have a greater
adherence; mean (95% CI) potential IER days completed for the low carbohydrate, low energy IER and
the less restrictive IER were respectively 76% (67%–81%) and 74% (64%–84%).

Neither of the IER tested were associated with compensatory hyperphagia on the non-dieting
days. These trials have instead reported an important “carry over effect” of reduced energy intake by
~20% on non-restricted days (Figure 1). Energy intake on the non-restricted days of the IER regimen
was similar to the planned 25% restriction of the CER regimen [12,13]. Food records amongst the
CER group in this study showed that 55% were achieving their daily 25% and an overall 25% CER.
Thus the greater loss of fat reported with the two day low carbohydrate IER diets compared to CER
in the 2013 study appears to be linked to better dietary adherence with IER vs. CER, partly linked to
good adherence to the two restricted days each week and the spontaneous restriction of energy intake
on non-restricted days [13].

Figure 1. Degree of dietary energy restriction with IER in Manchester studies. The IER cohort undertook
a 70% energy restriction on two consecutive days per week and additionally undertook an unplanned
carry-over energy restriction to an average of 20% below their baseline intake on the remaining five
days of the week (solid line). The restricted days and the unplanned carry-over energy restriction
resulted in an equivalent overall 35% energy restriction over the trial period (dashed line).

Energy intake was not presented in the RCT of ADER compared to CER [14], however previous
reports of ADER have similarly found a small carry over effect with a 5% reduction in energy on the
non-restricted days of the regimen [38]. A number of studies were testing combined IER/CER and
exercise interventions [13,26,33] and reported exercise to be feasible alongside both IER and CER diets,
but there are no reported interactions between diet allocation and levels of activity and weight loss.
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3.1.3. Maintaining Weight Loss amongst People with Overweight or Obesity

Dietary approaches must demonstrate the ability to maintain weight loss. Estimates of successful
weight loss maintenance with CER (defined as >10% weight loss maintained at ≥12 months),
vary between 20% and 50% depending on the level of support provided at later time points [9,39].
There are few data on weight loss maintenance using IER. One month of a weight maintenance
IER (one day of ER and six days of an ad libitum Mediterranean type diet per week) successfully
maintained reductions in weight and of insulin resistance which had been achieved with three months
of a weight loss IER (two days of ER and five days of an ad libitum Mediterranean type diet) in the
2013 IER trial described above [13]. However, one month is too short a period to draw any conclusions
about the longer term efficacy of IER. They had previously reported that after six months of dieting,
58% of the IER group compared to 85% of CER subjects planned to continue the diet allocated at
randomisation [12]. Unpublished data from this trial show, by 12 months, 33% of the initial IER
randomisation group were still undertaking one or two days of IER each week. An intention to treat
analysis based on last observation carried forward showed no difference in the percentage of women
in the IER and CER groups losing 5%–10% of body weight (25% vs. 30%) or losing 10% or more at
12 months (19% vs. 19%, χ2 = 0.370, p = 0.83) (Harvie et al. unpublished).

In summary, randomised trials to date have found IER to be equivalent to CER for weight loss in
six studies [12–14,26,27,33] and superior to CER for reducing body fat in one study [13]. All studies
were relatively small and in the author’s estimations only powered to show absolute differences of
4%–5% between the groups. Larger studies would be required to investigate if there are smaller
differences in weight loss between IER and CER regimens (2%–3% weight loss differences), which
would still be clinically meaningful. Studies were mainly conducted amongst women and included
motivated groups of subjects who had answered adverts [14,26,27], or were recruited from a clinic for
women at increased risk of breast cancer [12,13]. Interventions have been short term at ≤26 weeks,
and tested under highly supervised conditions with high levels of dietetic support and sometimes
meal provision [14,27]. Larger, longer term, real world weight loss trials are required to inform how
IER performs longer term in a variety of settings in comparison to the standard approach of CER.

3.2. Prevention of Weight Gain amongst Normal Weight Subjects

There are currently no randomised data to compare the relative efficacy of IER vs. CER to prevent
adult weight gain amongst normal weight subjects. Two studies have tested the metabolic effects of
IER amongst groups of normal and overweight subjects (BMI 20–30 Kg/m2). These studies have been
designed to assess short term metabolic effects, mainly for two to three weeks and involved highly
controlled situations in which participants were instructed to increase dietary intake on non–restricted
days to ensure they did not have an overall energy deficit [15,40]. The studies report sustained hunger
with IF [15,40], and difficulties maintaining daily living activities during restricted days of an ADER
regimen [41]. This suggests limited compliance and efficacy of these specific regimens amongst cohorts
of normal and overweight subjects. However, other patterns of IER, e.g., one restricted day per week,
may be better tolerated and warrant study.
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4. Metabolic Effects of IER vs. CER

4.1. Adipose Stores and Adipocyte Size

4.1.1. Human Studies

Reductions in adiposity, specifically visceral and ectopic (i.e., hepatic/abdominal and
intramuscular) fat stores are a therapeutic target of ER. Hepatic and visceral fat stores rapidly mobilise
with marked ER as they are thought to be more sensitive to the lipolytic effects of catecholamines
during negative energy balance than subcutaneous fat [41]. Marked CER (>50% ER) is related to
rapid decreases in hepatic fat in people with obesity [42,43]. Lim et al. [43] reported a 30% reduction
in hepatic fat after seven days of a 60%–70% CER in subjects with type 2 diabetes (nine men and
two women), which normalised hepatic insulin sensitivity. There are currently no human data
concerning the long term or chronic effects of IER on hepatic, intra-abdominal and intramyocellular
triglyceride stores. Reports of significant reductions in hepatic fat stores (−29%) after two days of ER
and carbohydrate restriction in men and women with obesity [42], suggest reductions could occur
during the repeated spells of restriction with IF/IER each week. Such reductions may account for the
reported improvements in homeostatic model assessment (HOMA) insulin resistance, i.e., hepatic
insulin resistance with IER described below [12,13], (see Section 4.4) but require further study.

In contrast, short term fasting studies raise the possibility of harm with IER amongst normal
weight subjects. Periods of IER each week will induce lipolysis and fluxes in FFAs. The 1–2 days of
IF/IER each week will lead to large fluxes in FFA which are typically three-fold greater than those
seen after a normal overnight fast [44], and will be larger with IF rather than IER [19]. These fluxes
can lead to skeletal muscle insulin resistance. Single bouts of total fasts (24–48 h) in non-obese
subjects have been associated with modest increases in hepatic and intramyocellular triglyceride
content which are not seen after the normal 12 h overnight fast. Specifically a single spell of fasting
of between 24–48 h leads to modest increases in intramyocellular triglycerides (2.4%–3.6%) but not
hepatic fat in non-obese premenopausal women, mainly in the second 24 h period of fasting [45],
whilst men have modest increases in hepatic fat (0.42%–0.74%) within the first 24 h of fasting, but
do not accumulate intramyocellular triglycerides [45,46]. The clinical significance of the modest
changes in hepatic triglycerides in men [46], and intramyocellular triglycerides in women [45] in these
short term studies is not known. Some [45,47] but not all [48] studies have associated increased
intramyocellular triglycerides with reduced insulin sensitivity upon refeeding amongst women.
Possible mechanisms for increased hepatic fat with fasting in men include reduced apolipoprotein
B-100 production and hepatic lipid export, and/or impaired mitochondrial function and fat oxidation
resulting from increased oxidative stress, with diversion of fatty acids for esterification [49]. The effects
of repeated IER each week on hepatic and intramyocellular triglyceride stores and whole body insulin
sensitivity needs to be assessed in longer term studies and also amongst people who are overweight
or obese.

4.1.2. Animal Studies

Studies in rodents report mixed effects of IER vs. CER on hepatic and visceral fat stores.
One month of alternate days of either fasting or a 75% or 85% energy restriction without an overall
energy restriction in female C57BL/6J mice did not change weight or total amounts of body fat, but led
to redistribution of fat from visceral (−40%) to subcutaneous stores (+65%) [50]. A similar investigation
amongst male C57BL/6J mice did not find that alternate days of fasting or ER had effects on total or
visceral fat stores. However, in this study, alternate days of a 50% ER and ad libitum feeding reduced
fat cell size in the inguinal (subcutaneous) fat pads by 50% and in epididymal (visceral) fat pads
by 35% [51], despite there being no overall energy restriction. Marked reductions in fat cell size are
thought to reduce risk of inflammation and metabolic diseases [52].
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However in other animal models (four week old male Sprague Dawley rats and LDL-receptor
knockout mice) IF regimens reduced energy intake and weight but increased visceral fat, fat cell size
and had adverse effects on insulin sensitivity compared to heavier ad libitum fed animals [53,54].
The variable effects of IER vs. CER on fat stores in different animal models means extrapolating
findings from specific animal models to the human situation is problematic. The adverse effects of
IF in these studies may be because IF animals adopt a gorging pattern of eating which in turn can
shift normal night time grazing to a pattern of overfeeding during daylight hours. This disturbance of
circadian rhythms may lead to the reported accumulation of abdominal and hepatic fat and adverse
metabolic effects [55]. The adverse effects of fasting and ER seen in these rodent studies are important
to consider, but may not be an issue for humans. In contrast to rodent studies, people who are
overweight or obese undertaking IER appear to reduce intake on the non-restricted days [12,13,38]
and do not display compensatory overfeeding (see Section 3.1). The effects of IER and CER on circadian
rhythm is important, however this has not been studied.

4.2. Fat Free Mass

Human Studies

Weight loss and weight maintenance diets should reduce body fat stores and, as far as possible,
preserve FFM to maintain physical function and attenuate declines in resting REE and help to prevent
weight gain. CER is known to reduce FFM in addition to body fat. Typically 10%–60% of weight
reduction using CER is FFM, depending on initial body fat, the degree of energy restriction, extent of
exercise and protein intake [56]. Proponents of IER and IF diets claim they may preserve FFM more
than CER from cross study comparisons of IER and CER interventions which may have allowed our
Palaeolithic hunter gatherer ancestors to survive spells of food shortage [57]. However the concern
is that spells of severe restriction with IER and IF (i.e., fasting or intakes of <2.0 MJ/day) could lead
to greater losses of FFM than the modest daily energy restriction with CER. There are, however,
few data to inform this question, as the modest sized IER trials undertaken are unlikely to be powered
sufficiently to demonstrate difference in FFM loss [58]. Weight loss trials amongst people who are
overweight or obese suggest losses of FFM with IER and CER are equivalent within the bounds of
small numbers and are dependent on the overall protein content of the IER and CER diet rather than
the pattern of energy restriction [59]. The first IER trial reported an equivalent loss of weight as FFM
between IER and CER (both 20% of weight loss) when both diets provided 0.9 g protein/kg body
weight [12]. Likewise the 2013 trial reported equal losses of FFM (both 30% of weight loss) with
a standard protein IER (1.0 g protein/kg body weight) compared to a standard protein CER (1.0 g
protein/kg body weight) [13]. There was however a greater preservation of FFM (20% of weight loss)
with a high protein IER (1.2 g protein/kg weight) compared to the standard protein CER (30% with
1.0 g protein/kg body weight (p < 0.05) [13]. Likewise Hill et al. [26] reported 27% of weight loss from
FFM with IER and CER which both provided 0.7 g protein/kg body weight. Studies of ADER reported
the proportion of weight lost as FFM as low as 10% in women with obesity [60] and as high as 30%
amongst non-obese subjects [61]. Subsequent studies show that exercise helps to retain FFM amongst
subjects undergoing IER [26] and ADER [62] which is well documented with CER [63].

One study assessed muscle protein turnover before and after 14 days of alternate day fasting
in normal weight healthy men [17]. This study reported lowered mechanistic target of rapamycin
(mTOR) phosphorylation in muscle which was thought to reflect decreased muscle protein synthesis
and a failure to reduce muscle proteolysis. These changes could lead to a reduced muscle mass,
thus suggesting that long term alternate day fasting could lead to reduced muscle mass in normal
weight subjects [17].
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4.3. Resting Energy Expenditure

Human Studies

Resting energy expenditure accounts for 60% to 75% of the total daily energy requirement in an
individual, thus it is important in determining overall energy balance and whether an individual is
weight stable or gaining or losing weight. REE is known to be reduced during CER in association with
reduced FFM and fat mass [64], as well as to reduced circulating leptin and thyroid hormones and
sympathetic nerve activity [65]. Total energy expenditure may be reduced 10% within two-weeks of
starting 25% CER [65].

There are few data on the effects of IER on REE. REE could be acutely decreased during the
short restricted periods each week, which could normalise during the normal eating days of the week.
However, an increase in REE of ~5% is seen during the first days of starvation [66], perhaps as a result
to the increased energy cost of fatty acid recycling, glucose storage, gluconeoegenesis, increased
sympathetic nervous activity and catecholamine concentrations [67]. Studies to date have assessed
REE after non-restricted days of IER and have mostly shown reductions in REE amongst subjects
who are overweight or obese [26,28,68] and overweight or a normal weight [15,17]. One exception is
a recent trial of ADF amongst 26 subjects with obesity, where REE decreased with CER but not IER [18].
Most studies suggest IER evokes the same adaptive response as CER at least on non-restricted days.
Future studies should assess the effects of IER on REE during restricted days to assess the overall
impact of IER on metabolic rate.

4.4. Peripheral and Hepatic Insulin Resistance

4.4.1. Human Studies

Insulin acts on skeletal muscle to increase glucose uptake and inhibit protein catabolism, on
adipose tissue to increase glucose uptake, lipogenesis, lipoprotein lipase and uptake of triglycerides,
and on the liver to reduce lipolysis, gluconeogenesis and increases glycogen synthesis. Obesity is
associated with both peripheral and hepatic insulin resistance where normal or elevated insulin
levels have an attenuated biological response in these tissues [69]. Studies in obese, overweight and
normal weight subjects have assessed the effects of IER on whole body, peripheral and hepatic insulin
sensitivity using a variety of methods, with variable results.

We assessed HOMA insulin resistance, a measure of hepatic insulin sensitivity, in two RCTS
of a two-day IER versus CER amongst subjects who are overweight or obese. As indicated above,
the first trial compared IER (two consecutive days of 70% ER per week) to an isoenergetic CER
(25% ER Mediterranean type diet seven days per week) amongst 105 healthy women [12]. The IER led
to greater reductions in HOMA compared to CER when measured on the morning after five normal
eating days. The mean (95% CI) % change in HOMA over six months IER was −24 (−35 to −13)%
and CER was −4 (−20 to +12)%, (p = 0.001). We also measured HOMA on the morning after the two
energy restricted days, which showed an additional 25% reduction compared with CER at this time.
These differences in insulin sensitivity occurred despite comparable reductions in body fat between
the groups (IER −4.5 vs. CER −3.6 kg, p = 0.34).

The follow up study tested two low carbohydrate IER regimens which allowed two consecutive
days per week of either a low carbohydrate, low energy IER (70% ER, 2.7 MJ, 50 g carbohydrate
per day) or a less restrictive low carbohydrate IER which allowed ad libitum protein and MUFA
(55% ER, 4.18 MJ, 50 g carbohydrate per day). These regimens led to equivalent reductions in body
fat which were both greater than CER as described above (see Section 3.1) [13]. However, reductions
in serum insulin and HOMA insulin resistance measured after non-restricted days were significantly
lower than CER only with the lower energy IER (p = 0.02), but not the less restrictive IER regimen
(p = 0.21). The reasons for the apparent greater improvement in insulin resistance with more restrictive
IER is independent of changes in body fat and may be specifically linked to the more marked energy
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restriction on restricted days (70% vs. 55%). A recent small trial amongst 26 subjects with obesity
reported successful weight loss with IF, −8.8 (0.9)% or a 16% CER, −6.2 (0.9)%. However, neither group
experienced changes in insulin resistance assessed using an insulin-augmented frequently sampled
intravenous glucose tolerance test measured after a non-restricted day [18].

There are few data of the effects of IER vs. CER on glucose control amongst overweight and obese
individuals with type 2 diabetes Ash et al. (2003) reported that a four day IER over 12 weeks led to
equivalent reductions in percentage body fat (see Section 3.1) and in HbA1c compared with isoenergetic
CER although this small study may have been underpowered to show significant differences [27].
Carter reported equivalent reductions in HbA1c in individuals with Type 2 diabetes with 12 weeks
of IER or CER which had been achieved with greater (albeit non-significant) reductions in insulin
medications within the IER group [33]. Williams et al. [57] assessed the effect of enhancing a standard
25% CER diet with periods of 75% ER (either five days per week every five weeks or one day per week
for 15 weeks). Predictably, additional periods of ER increased weight loss. The five days per week
intervention resulted in the greatest normalisation of HbA1c, independent of weight loss, suggesting
a potential specific insulin-sensitising effect of this pattern of IER added to CER [30]

Three studies assessed the effects of two to three weeks of IF (alternating 20–24 h periods
of a total fast interspersed with 24–28 h periods of hyperphagia (175%–200% of estimated energy
requirements) [16–18]. They were designed to ensure there was no overall energy deficit or weight
loss, and results have varied between the studies. Halberg et al. [16] assessed the effects of two weeks
of IF (a total fast for 20 h from 22.00 and ending at 18.00 the following day) in eight overweight
young men. Improvements in insulin mediated whole body glucose uptake and insulin induced
inhibition of adipose tissue lipolysis assessed using a euglycaemic hyperinsulinaemic clamp were seen
when measured after two normal feeding days, which the authors suggested may be related to higher
adiponectin concentrations seen during the 20 h fast [16]. Soeters et al. [17] tested an identical two week
IF intervention in normal weight men in a cross over design. However IF was not associated with
changes in peripheral glucose uptake or hepatic insulin sensitivity assessed with a hyperinsulinaemic
clamp, or lipid or protein metabolism. Heilbronn et al. [47] assessed the effects of three weeks of
IF (alternating 24 h total fast and 24 h ad libitum feeding) amongst 16 overweight men and women.
Glucose uptake during a test meal was assessed at baseline after a 12 h fast and after three weeks of
IF on the morning after a fasting day, i.e., after a 36-h fast. Men had a significant reduction in insulin
response and improved glucose uptake and insulin sensitivity, whilst women had impaired glucose
uptake and apparent skeletal muscle insulin resistance. This observation is likely to be related to
greater fluxes of FFA during this 36-hour fast amongst fasting women [70], which most likely reflects
a normal physiological adaptation to fasting rather than a cause for concern. Reduced glucose uptake
in skeletal muscle limits the competition between skeletal muscle and the central nervous system
and other glucose obligate tissues for circulating glucose in situations with low glucose availability,
which reduces gluconeogenesis and has protein sparing effects in turn has protein sparing effects [71].
The short term studies of IF outlined above report mixed results on peripheral and hepatic insulin
sensitivity and raise the possibility of different responses to IF according to gender. Further studies are
required using robust measures of insulin sensitivity.

4.4.2. Animal Studies

Variable effects of IF regimens on insulin sensitivity have also been reported in animal
studies [72–74]. Higashida et al. [74] tested whether energy restriction with IF could prevent the
development of muscle insulin resistance induced by a high fat diet. Young male Wistar rats were
given a high fat diet for four weeks and then allocated to a continued high fat diet (n = 12) or an IF
with alternate days of fasting and an ad libitum high fat diet for six weeks (n = 12). These animals
were compared with a group who had been fed a 36% CER chow diet for the 10 week study (n = 12).
The IF and CER rats had a reduced weight (IF −27%, CER −14%), and reduced intra-abdominal body
fat (IF −39%, CER −50%) compared to the high fat diet fed animals. IF failed to improve insulin
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stimulated glucose uptake in muscles (measured after a feed day) despite their lower adiposity. Both IF
and ad libitum fed animals had reductions in muscle GLUT–4 proteins compared to CER (−30% and
−42%). However IF animals had increased serum concentrations of adiponectin (+92%) and reduced
HOMA insulin resistance (−49%) compared to the high fat fed animals indicating improved hepatic
insulin sensitivity with IF [74]. Thus, in this animal model, IF had a favourable effect on hepatic,
but not muscle insulin resistance compared with CER.

The apparent greater reductions in HOMA insulin resistance with a two day IER compared with
CER in premenopausal women who are overweight or obese [12,13], and in some relevant animal
models [74] raises the possibility that IER may improve hepatic insulin sensitivity. However, IER did
not appear to evoke greater improvements in insulin sensitivity than CER in three other human
comparator trials [18,27,33].

IF has been shown to have variable effects on peripheral and hepatic insulin stimulated uptake of
glucose in non-obese subjects. The health implications of repeated short term increases in FFA and
increases in peripheral insulin resistance with IF and IER each week are not known and need further
investigation. This may be particularly important for groups which experience the largest fluxes of
FFA, i.e., normal weight individuals and women [75].

5. Metabolic Flexibility

Periods of energy restriction or prolonged exercise switch liver, skeletal muscle and cardiac tissues
to fat oxidation, and the catabolism of amino acids, whilst the post prandial state favours glucose
uptake and oxidation. The reciprocal regulation of fat and glucose oxidation is controlled systematically
by insulin and glucagon, and in response to changes in cellular levels of metabolites such as fatty
acids, pyruvate, citrate and malonyl CoA which regulate mitochondrial enzymes. Energy metabolism
is considered to be optimal when the body can readily switch between oxidising glucose or fat in
response to nutrient availability and physiological stress [76]. This is considered to maintain metabolic
health and the optimal cellular functioning. The switch in energy metabolism is known as metabolic
flexibility. Metabolic inflexibility is seen in overfed individuals who do not easily switch between fat
and glucose oxidation. There is simultaneous oxidation of fat, glucose and amino acids all of which
increase oxidative stress, diacylglycerols, ceramides, and acylation of mitochondrial proteins, which in
turn results in perturbations of mitochondrial function. Metabolic inflexibility is thought to be the root
cause of insulin resistance [76].

Distinct periods of ER interspersed with normal energy intake each week may be akin to
hunter-gatherer lifestyles and may promote maintenance of metabolic flexibility compared to standard
daily diets, especially since IER contains longer periods of ER than our usual overnight fast. A recent
study in rats of ADF supports this notion. Male Wistar rats were subjected to 48 days of IF (eight
repeated cycles of three days of fasting and three days refeeding) or an isoenergetic 20% CER.
The IF mice showed up regulation of genes for both lipid storage (PPARγ 2 and Fsp27) and fat
oxidation (MCPT1) reflecting good metabolic flexibility with increased fat oxidation during fasting
days and lipogenesis on non-restricted days of IF. These changes were not induced with an isoenergetic
20% CER [77].

In humans, six months of a 25% CER has been shown to improve metabolic flexibility, as evidenced
by increased shift in fasting-to-postprandial concentrations of acyl carnitine (important for transfer of
fatty acids into the mitochondrion prior to oxidation) [78]. There are currently no data of the effects of
IER on metabolic flexibility in humans.

5.1. Is IER Safe?

There are theoretical concerns that IER could promote erratic eating patterns, binging, and low
mood. A recent systematic review of 15 clinical trials concluded that marked CER (>60%) reduced binge
eating behaviour amongst overweight or obese individuals with pre-treatment binge eating disorder,
and did not appear to trigger binge eating in those without previous binge eating disorder [79].
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Hoddy et al. [68] reported reductions in depression and binge eating and improved body image
perception after eight weeks of following ADER. In contrast, four weeks of IER (four consecutive days
of a 70% ER and three days of ad libitum eating) amongst nine normal weight young women, classified
as unrestrained eaters, resulted in increased feelings of hunger, worse mood, heightened irritability,
difficulties concentrating, increased fatigue, eating-related thoughts, fear of loss of control and over
eating during non-restricted days [80]. We have reported comparable reductions in profile of mood
state scores for tension, depression, anger, fatigue and confusion, an increase in vigour and an overall
decline in total mood disturbance with a two day IER and CER [12,13]. Thus existing data show IER
can improve eating behaviours and mood amongst subjects with overweight and obesity, but may
have the potential for harm amongst normal weight individuals with unrestrained eating styles.

Another frequent concern is whether the spells of marked energy restriction with IER could
perturb the hypothalamic-pituitary-gonadal axis in women and alter the frequency and length
of menstrual cycles. Such effects are likely to be related to the starting weight of the individual,
overall energy balance and the number of consecutive restricted days with IER. The 2011 IER study
amongst obese and overweight women reported a longer average menstrual cycle length in women
following IER for six months (two consecutive days of 70% ER per week) compared to 25% CER
group (29.7 ± 3.8 days vs. 27.4 ± 2.7 days, p < 0.005) [12]. A study amongst normal weight, sedentary,
normal cycling women found that three consecutive days of a total fast during the mid-follicular
phase affected luteinising hormone dynamics, but were insufficient to perturb follicle development,
or menstrual cycle length [81]. The effect of IER on the reproductive axis amongst obese, overweight
and normal weight subjects requires further study, especially regimens which include longer periods
of energy restriction.

IER does not appear to limit an individuals’ ability to exercise. A 12 week combined ADER
and exercise trial amongst subjects with obesity reported equal attendance to a supervised exercise
programme (40 min of 75% max heart rate on three days per week) on both restricted and non-restricted
days of ADER [62]. Similarly Carter et al. [33] reported a comparable increase in daily average step
count in the IER and CER groups and Hill et al. [26] reported comparable and good adherence to
a moderate intensity walking programme (five 20–50 min sessions of brisk walking 60%–70% max
heart rate per week) amongst dieters undertaking IER and CER [26].

The majority of studied IER regimens have recommended healthy eating and not feasting on
non-restricted days. Feasting on non-restricted days of IER may have adverse effects on health, despite
weight loss. For example, a high fat ADER (45% fat) produced equivalent weight loss to a low fat
ADER; 5.4 (1.5) kg vs. −4.2 (0.6) kg [82]. However, despite weight loss in this study, the high fat ADER
group had decreased brachial artery flow mediated dilation which could increase risk of atherosclerosis
and hypertension.

Thus, limited data to date suggest that IER is not associated with disordered or binge eating,
perturbation of the hypothalamic-pituitary-gonadal axis, and does not limit the ability to exercise
amongst in individuals who are overweight or obese. However the safety longer term and amongst
normal weight individuals is not known.

5.2. Is There an Optimal IER Regimen?

The optimal duration, frequency and severity of ER needs to strike a pragmatic balance of being
achievable, whilst also delivering supposed beneficial metabolic effects. There are numerous potential
permutations of IER and IF which could be studied. IER is likely to be preferable to IF regimens
amongst humans, as it is likely to have greater compliance and lower stress and cortisol responses [21].
IER regimens may need to provide some energy and protein intake on restricted days (i.e., 2.5 MJ and
50 g protein) to maintain nitrogen balance and FFM, which does not seem to be achieved with spells of
total fasting [83]. IER evokes smaller fluctuations in FFAs and ketones than IF [19,20]. The latter is
linked to short term impaired glucose tolerance during the resumption of normal feeding. The longer
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term implications of short term impairments in glucose tolerance with repeated IF each week is
not known.

The timing of energy intake during the restricted days of IER does not appear to be important for
compliance and weight loss. Hoddy et al. [84] reported equal reductions in weight with a 75% ADER
with either one meal at lunch or dinner or three small meals throughout the day.

6. Conclusions

This review highlights a lack of high quality data to inform adherence and benefits or harms
of IER vs. CER. Research findings and gaps in the evidence comparing IER to CER for weight
control and metabolic health are summarised in Table 3. The few randomised comparisons of IER vs.
CER amongst overweight and obese subjects report equivalent weight loss, with one trial of a two day
low carbohydrate IER reporting greater reductions in body fat compared to CER [13]. These studies
were not powered to detect a difference in loss of weight or fat, thus study finding are suggestive but
not conclusive of no difference between IER and CER. No studies to date have tested whether IER can
prevent weight gain amongst normal weight subjects, however IER regimens based on alternate days
of total fasting or marked energy restriction (70% restriction) have not been well tolerated amongst
normal and overweight populations (BMI 20–30 kg/m2) [15,40].

This review highlights numerous gaps in knowledge of the effects of IER vs. CER on ectopic and
visceral fat stores, adipocyte size, FFM, insulin resistance, REE and metabolic flexibility, particularly
amongst normal weight subjects. In the absence of these data, we have drawn on findings of short
term studies and highlighted some potential beneficial or adverse effects. The variable and sometimes
adverse effects of IER on fat stores and metabolism in some rodent models reported in this review are
a concern. However, this may relate in part to shifts in night and day eating patterns and circadian
rhythm [55], which may not translate to the human situation.

Future IER research requires two types of randomised comparison trials. Firstly, longer term RCTs
of IER and CER (>6 months) to show whether IER is sustainable long term and has long term benefits
or yet undiscovered harmful effects on weight, body composition, and metabolic health compared
to CER. Secondly, detailed metabolic proof of principle studies in controlled conditions to assess the
effects of IER and matched isoenergetic CER on FFM, hepatic and intramuscular fat stores, insulin
sensitivity and metabolic flexibility using robust methodology such as DXA, MRI and insulin clamps.
These studies need to assess the metabolic effects of IER during restricted and feed phases of the diet
to fully characterise its biological effects amongst people of any weight.

Well documented differences in metabolic responses to periods of fasting and marked energy
restriction between pre-menopausal women (i.e., increased ketones and free fatty acids) compared
to men and post-menopausal women suggest possible different metabolic responses, and perhaps
better tolerance to IER within certain populations [85]. Future IER studies should include males,
older subjects, individuals with morbid obesity or type 2 diabetes, as well as normal weight subjects.
There is also a need to explore optimum patterns of restriction, e.g., two days per week, alternate days,
five days per month [86] or other permutations and the best mode of restriction on the restricted and
intervening days (e.g., low carbohydrate, low protein).

The popularity of IER within the general public coupled with the gaps in the evidence we
have identified indicate that IER deserves further rigorous study. We do not know conclusively
whether long term IER is a safe effective method of weight control for subjects who are overweight
or obese or whether IER may confer health benefits to people of any weight independent of weight
loss. High quality research comparing long term outcomes of IER and CER are required to ascertain
any true benefits or detrimental effects which IER may have for controlling weight and improving
metabolic health in the population.
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Abbreviations

ER energy restriction
CER continuous energy restriction
IER Intermittent energy restriction
ADER alternate day energy restriction
IF Intermittent fasting
FFA free fatty acids
FFM fat free mass
REE resting energy expenditure
MUFA monounsaturated fatty acid
HOMA homeostatic model assessment

Appendix A

Table A1. Search strategy.

# Searches Results

1

((intermittent or “alternate day” or modified) adj1 (fasting or diet or “energy restriction”
or “calor* restriction”)).mp. [mp=title, abstract, original title, name of substance word,
subject heading word, keyword heading word, protocol supplementary concept word,
rare disease, supplementary concept word, unique identifier]

854

2
(body adj1 (fat or weight)).mp. [mp=title, abstract, original title, name of substance word,
subject heading word, keyword heading word, protocol supplementary concept word,
rare disease supplementary concept word, unique identifier]

308923

3
(fat adj1 (liver or hepatic)).mp. [mp=title, abstract, original title, name of substance word,
subject heading word, keyword heading word, protocol supplementary concept word,
rare disease supplementary concept word, unique identifier]

2661

4 "ectopic fat".mp. 445

5
(“fat free mass” or “muscle mass”).mp. [mp=title, abstract, original title, name of
substance word, subject heading word, keyword heading word, protocol supplementary
concept word, rare disease supplementary concept word, unique identifier]

15776

6 “resting energy expenditure”.mp. 2708

7 Insulin/ or insulin.mp. 340396

8 “metabolic flexibility”.mp. 371

9 body weight/ or exp body weight changes/ or exp overweight/ 365308

10 exp Adipose Tissue/ 82804

11 Insulin/ or Insulin Resistance/ 199942

12 exp Calorimetry, Indirect/ or exp Basal Metabolism/ or exp Energy Metabolism/ or exp
Energy Intake/ 361348

13 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 1115315

14 1 and 13 424
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Abstract: Dietary interventions are the cornerstone of obesity treatment. The optimal dietary
approach to weight loss is a hotly debated topic among health professionals and the lay public
alike. An emerging body of evidence suggests that a higher level of adherence to a diet, regardless
of the type of diet, is an important factor in weight loss success over the short and long term.
Key strategies to improve adherence include designing dietary weight loss interventions (such as
ketogenic diets) that help to control the increased drive to eat that accompanies weight loss, tailoring
dietary interventions to a person’s dietary preferences (and nutritional requirements), and promoting
self-monitoring of food intake. The aim of this paper is to examine these strategies, which can be
used to improve adherence and thereby increase the success of dietary weight loss interventions.

Keywords: adherence; obesity; diet-reducing; appetite

1. Introduction

The obesity epidemic is one of the greatest public health challenges globally. In Australia, obesity
has affected every facet of our population, with almost two thirds (63.4%) of adults now considered
overweight or obese [1]. Obesity places an enormous burden on society, costing an estimated
$8.6 billion dollars annually in Australia alone [2]. Clinicians are at the forefront of the obesity
epidemic, often with limited time and resources. In order for clinicians to tackle the obesity epidemic,
they need evidenced-based treatments that are practical, affordable and feasible to implement in real
word settings.

The core principle of any obesity treatment is that it must shift the balance between energy
intake and energy expenditure. Diet-induced weight loss, or ‘dieting’ as it is usually referred to,
is the most common approach to weight loss. For a person dieting to lose weight, the energy balance
principle dictates that they must restrict their energy intake to below their total energy expenditure
in order to induce an energy deficit. However, there are many ways to achieve energy restriction
due to the complex interplay of human metabolism, eating behaviours and the food supply, and this
has contributed to the seemingly endless array of dieting books, products and programs available.
The optimal dietary approach to weight loss is thus a hotly debated topic among health professionals
and the lay public alike.

While the debate about the optimal weight loss diet continues, an emerging body of evidence
suggests that higher levels of adherence to a diet, regardless of the type of diet, is an important factor
in weight loss success [3–6]. There are numerous factors that may influence an individual’s level
of adherence to a dietary intervention, and clinicians will likely need to utilise a range of strategies
to promote adherence. This paper will first narratively review the evidence supporting adherence
as a key factor in weight loss success. It will then narratively review three key strategies that can
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be used to improve adherence and thereby increase the success of dietary weight loss interventions.
These three strategies to be reviewed here are designing dietary weight loss interventions that help to
control the increased drive to eat that accompanies weight loss, tailoring weight loss interventions to
a person’s dietary preferences (and nutritional requirements), and promoting self-monitoring of food
intake. Although not the only strategies that can be utilised in practice to promote dietary adherence,
we selected these specific strategies because they are practical, feasible, and applicable in both research
and real-world settings, in diverse clinical populations.

2. Adherence is the Key to Weight Loss Success

A diverse body of research supports the idea that dietary adherence—the degree to which
an individual ‘sticks’ to a diet—is a more important factor in weight loss success that the ‘type’ of
diet an individual is prescribed. Dansinger et al. [3] reported a strong curvilinear association (r = 0.60;
p < 0.01) between self-reported dietary adherence (on a scale of 1 to 10) and weight loss after following
one of four popular weight loss diets (Atkins, Zone, Ornish or Weight Watchers), with no association
between diet type and weight loss [3]. The Atkins, Zone, Ornish and Weight Watchers diets represent
fairly wide extremes in macronutrient distribution. The Atkins diet is very low in carbohydrate (<20 g
per day initially); the Zone diet aims to maintain a macronutrient balance with 40-30-30 per cent of
energy coming from carbohydrate, protein and fat, respectively; the Ornish diet is a very low-fat (<10%
of energy) vegetarian diet; and Weight Watches uses a ‘points’ food exchange system to reduce energy
intake [3]. Similarly, results from the A TO Z weight loss study found that dietary adherence score
(calculated by comparing self-reported food intake with the dietary goals of the respective diets) was
significantly correlated with weight loss at 12-months within each of the three diets tested in that study
(Atkins, Zone and Ornish) [4]. Therefore, in these two studies, it was the level of adherence to a diet,
not which type of diet an individual followed, that predicted weight loss success. As the diets tested
in these two studies are quite contrasting in their macronutrient distributions, it would suggest that in
order to increase the success of weight loss diets, more emphasis should be placed on strategies for
increasing adherence, rather than on the macronutrient composition of the diet per se.

Adherence has also been shown to be an important predictor of longer-term weight loss success
in studies where individuals are all prescribed the same diet. Corral et al. [5] quantified dietary
adherence based on metabolised energy intake, which was calculated using doubly labelled water
to measure energy expenditure, coupled with dual-energy X-ray absorptiometry to measure change
in body energy stores before and after a low energy diet (LED; ≥3350 kJ/day or ≥800 kcal/day).
All food was provided to participants, and the composition of the LED was 20–23% of energy from fat,
20–23% of energy from protein, and 56–59% of energy from carbohydrate [5]. People in the highest
tertile of adherers were found to consume an average of 2692 ± 309 kJ/day (644 ± 74 kcal/day),
in contrast to those in the lowest tertile of adherers, who consumed an average of 6575 ± 138 kJ/day
(1573 ± 33 kcal/day) [5]. Consequently, high adherers were more successful, losing weight at twice
the rate as low adherers (126.5 ± 7.7 g/day versus 56.9 + 2.7 g/day; p < 0.001) [5]. Further, adherence
during the weight loss phase predicted weight maintenance at two years, with the high adherers
regaining only 50% of the weight that was lost, compared with 99% regain for the low adherers [5].
Thus, identifying poor adherence during the early phases of a weight loss diet might be an important
indicator of poorer long-term outcomes. Poor dietary adherence has also recently been shown, through
the use of mathematical models predicting energy intake, to be the primary reason for the less than
expected weight loss associated with energy-restricted diets [7–10]. The mathematical models are
based on the energy balance principle, which calculates average energy intake over a given period
of time by deducting changes in energy stores from measures of energy expenditure. As the models
take into account the concomitant reduction in energy expenditure with weight loss, it has been
shown that it is fluctuating energy intake (i.e., poor dietary adherence) that is the primary driver
of the weight loss plateau that typically occurs around 6-months into a diet [7]. Taken together,
the studies highlighted above suggest that whether individuals are given the same diet or different
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diets, and whether adherence to the diet is determined through self-report, gold standard procedures
or mathematical modelling, adherence is strongly associated with weight loss success over the short
and long term.

Adherence is surprisingly high with very low energy diets (VLED). VLEDs involve severely
restricting energy intake to ≤3350 kJ/day (≤800 kcal/day), which results in substantial and rapid
initial weight loss [11]. VLEDs are the most intensive dietary intervention for obesity and the single
most effective dietary intervention [12]. The rapid weight loss of VLEDs is very motivating for people
and may be one reason they are associated with high adherence. A recent study showed that a person
commencing a VLED has an ~80% chance of losing ≥12.5% of their initial body weight, compared to
only ~50% for people commencing a diet involving moderate energy restriction [13]. Further, rapid
initial weight loss has been shown to be predictive of long term success in maintaining a lower body
weight [14–17]. The use of VLEDs to induce rapid weight loss, in contrast to many of the other weight
loss products on the market, is backed by decades of medical research, and VLEDs have been in
clinical use for almost 40 years [18,19]. The National Health and Medical Research Council (NHMRC)
of Australia and the Dietitians Association of Australia (DAA) clinical practice guidelines for the
treatment of overweight and obesity in adults suggest that VLEDs are useful as an intensive medical
therapy option and are effective for supporting weight loss in adults with a BMI > 30 kg/m2, or with
a BMI > 27 kg/m2 and obesity-related comorbidities, taking into account the individual situation
and when used under medical supervision [20,21]. However, a 2008 survey of Australian dietitians
revealed that only 1.5% of respondents reported prescribing a rapid weight loss program to their
clients [22]. This is in line with an earlier survey of Australian dietitians, conducted in 2002, in which
only 3.2% of respondents reported using a VLED to manage overweight and obesity in their clients [23].
Thus, despite the efficacy of and medical research behind VLEDs, they appear to be underutilised by
clinicians, and should be explored further as a means of improving adherence to a weight loss program.

In summary, adherence to a dietary weight loss intervention is strongly associated with weight
loss success over the short and long term [3–7,9]. This review will now examine three key strategies
to improve adherence to dietary weight loss interventions. These are: designing diets to help reduce
the weight loss-induced drive to eat, tailoring the diet to match dietary preferences (whilst meeting
nutritional requirements), and promoting self-monitoring of food intake.

3. Strategies to Improve Adherence

3.1. Reducing the Drive to Eat with Diets that Induce Ketosis

Adherence to dietary weight loss interventions could be improved by strategies that help to
control the physical drive to eat that occurs during energy restriction. An increase in the drive to eat
in response to energy restriction and weight loss is one of a range of compensatory responses that
collectively oppose ongoing weight loss and promote weight regain [24]. An increase in the drive
to eat may contribute to the high rate of attrition in weight loss attempts and the inability of most
individuals to maintain weight loss [25–28]. Indeed, the degree of hunger experienced by individuals
with overweight or obesity in response to an energy restricted diet has been shown to be a predictor of
subsequent weight regain [29], presumably due to increased food intake. However, not all studies have
shown an association between changes in hunger and weight regain [30]. The compensatory increase
in the drive to eat during weight loss is likely induced by multiple pathways, including alterations
in expression of hypothalamic regulators of energy balance [31], as well as adaptive changes in gut
function, which alter the concentration of appetite-regulating hormones such as ghrelin [30,32,33],
cholecystokinin [30,34,35] and peptide YY [30,34,36]. Thus, designing dietary strategies that ‘block’
the compensatory increase in the drive to eat associated with energy-restricted diets represents a key
target to improve adherence.

One dietary strategy that is frequently reported to suppress the drive to eat is diets that induce
ketosis. Ketosis is a coordinated metabolic response to a low carbohydrate intake, resulting in
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an increased circulating concentration of ketones bodies or ‘ketones’ (β-hydroxybutyrte, aceotoacetate
and acetone) that are produced by the liver from β-oxidation of free fatty acids. Suppression in
the drive to eat associated with ketosis is thought to be a key factor in the efficacy of VLEDs,
by allowing individuals to adhere to a severe restriction of energy intake and lose weight rapidly,
without a compensatory increase in hunger [18,19,37–40]. Indeed, our recent systematic review
and meta-analysis showed that individuals are indeed slightly, but significantly, less hungry and
exhibit significantly greater fullness/satiety when adhering to a VLED, than when they are in
energy balance before the diet [41]. Another type of diet that induces ketosis is ketogenic low
carbohydrate diets (KLCDs), which severely restrict dietary carbohydrate intake but allow ad libitum
consumption of protein and fat. However, although both KLCDs and VLEDs induce ketosis, KLCDs
can result in several-fold higher circulating levels of ketones compared to VLEDs, as KLCDs limit
carbohydrate intake to less than 20 g/day, while VLEDs typically provide at least 50–60 g/day [42,43].
The reason why KLCDs induce weight loss is attributed to suppression of the drive to eat, resulting in
a spontaneous decrease in energy intake [42,44–46]. In keeping with this, our review also found that
individuals adhering to KLCDs report feeling significantly less hungry and report feeling a significantly
reduced desire to eat compared with baseline measures; albeit due to inclusion of only three KLCDs
in the review the evidence should be considered carefully [41]. As the absolute changes shown in
the meta-analysis may be considered small, and for some aspects of appetite were not significant,
the clinical relevance of these findings to improve adherence is in the clear lack of an increase in
the drive the eat, particularly for the VLEDs. Thus, the compensatory increase in the drive to eat
that typically occurs during energy restriction [24–28] appears to be ‘blocked’ by VLEDs or KLCDs,
aiding adherence to the energy restriction required for weight loss via VLEDs or KLCDs. For further
discussion of the evidence for possible reasons underpinning the hunger suppressing effects of ketosis
and ketogenic diets, see our recent review [41].

Determining whether ketosis per se is involved in the mechanism of hunger suppression during
ketogenic diets, and if so, what level of ketosis is needed to result in a suppressed drive to eat, could
lead to the development of novel weight management strategies. After all, VLEDs are only intended
for short term use [47], and KLCDs, while efficacious in inducing weight loss in the short term, cannot
be adhered to in the long term for most individuals [48]. Further, in order for a person to remain in
ketosis, they must sustain a severely restricted carbohydrate intake, which involves the elimination,
or extremely limited intake, of whole food groups that are beneficial to health (e.g., wholegrains,
legumes, fruits, dairy and starchy vegetables). However, if ketosis were found to be involved in
the mechanism underlying a suppressed drive to eat, ketosis could potentially be mimicked via the
administration of synthetic ketones, thereby aiding adherence via increased hunger control while
allowing consumption of a diet that is more aligned with healthy eating guidelines. Alternatively, if the
level of ketosis needed for suppressing the drive to eat was found to be low, a diet less restrictive in
carbohydrate could be followed, which might be easier for individuals to adhere to and is also more
nutritionally sound. In our systematic review and meta-analysis, it was not possible to determine
whether ketosis had a dose-dependent effect on the drive to eat, as differences in ketosis levels between
the studies were insufficient for performance of a meaningful meta-regression analysis (all studies in
the review reported an average circulating ketone level of about 0.5 mM). Elucidating what level of
ketosis is required to suppress the drive to eat in response to energy restriction would have important
implications for clinical practice. For example, it could allow for the design of KLCDs that are more
aligned with dietary guidelines through the inclusion of some healthful carbohydrate containing foods.
In turn, the diet would be more adaptable to a person’s usual diet, and therefore more likely to be
adhered to in the long term [6,49].

In contrast to inducing ketosis via a carbohydrate restricted diet, a novel approach to weight
management could be to mimic ketosis through exogenous administration of synthetic ketones.
Synthetic ketones administered orally as part of a meal replacement diet have recently been shown
to be safe and well tolerated in humans [50]. Although synthetic ketones were developed as an

80

Bo
ok
s

M
DP
I



Behav. Sci. 2017, 7, 44

alternative means of mimicking ketosis for the purposes of treating neurological conditions, such as
refractory epilepsy, Parkinsons Disease and Alzheimer’s Disease [51,52], artificially mimicking ketosis
could potentially allow individuals to reap the benefits of hunger suppression, while adhering to
a diet with a more flexible—and thus sustainable and health-promoting—macronutrient distribution.
Further investigation would be required to test this possibility.

In summary, while it appears that ketogenic diets do suppress a compensatory increase in the
drive to eat in response to energy restriction and weight loss, and that ketosis provides a plausible
mechanism underlying the effect, it is not clear what level of ketosis needs to be reached for this
effect to occur. Future research should investigate the minimum level of ketosis required to achieve
a suppression in the drive to eat, and the level of carbohydrate intake and/or dosage of synthetic
ketones required to achieve this, as a potential means of promoting long term adherence to energy
restricted diets via increased control of the drive to eat.

3.2. Tailoring Diets to Dietary Preferences (Whilst Meeting Nutritional Requirements)

While controlling the drive to eat may be a key target for improving adherence to dietary
weight loss interventions, physical hunger is not the only reason people eat (or drink) (see [53]
for further discussion of non-hunger-related factors affecting adherence). Level of adherence may also
be influenced by how different a dietary intervention is from a person’s usual diet. Indeed, one study
which used a Mediterranean diet intervention found that adherence to the Mediterranean diet at
one and four years follow-up (as assessed by a score of ≥7 in the Mediterranean dietary score)
was associated with how similar their usual diet was to the Mediterranean diet at baseline [49].
Another study showed that adherence to one of four diets that were high or average in protein, or high
or low in fat (2 × 2 factorial design), was better in those who were randomly assigned to a diet
which reflected the macronutrient profile of their baseline diet [6]. Therefore, adherence to a dietary
intervention is likely influenced by how ‘different’ the dietary intervention is from an individual’s usual
diet. This is probably why individuals have difficulty adhering to severely carbohydrate-restricted
diets over the long term [6,48], as carbohydrates are a major contributor to energy in most people’s
diets [54]. In summary, a dietary intervention that is flexible and can be individualised and adapted
according to a person’s dietary preferences may lead to better adherence to dietary prescriptions.

As well as individualisation according to a person’s usual diet and dietary preferences, dietary
weight loss interventions should take into account a person’s nutritional requirements and be
nutritionally sound. Notably, protein is a nutrient that is particularly important during weight
loss for promoting satiety (which may also improve adherence by controlling the drive to eat), as well
as helping to prevent loss of fat-free mass [55–58]. However, there are currently no practical resources
(or information in clinical practice guidelines) on how to tailor dietary interventions that allow dietary
preferences to be taken into account while also achieving adequate protein intake for individuals with
varying requirements. Further, in published studies of dietary weight loss interventions in which
protein intake has been individualised to requirements, there is limited information about how the diet
was designed and how the diet is typically provided to the participants, be it as specially formulated
meal replacements [59,60], or pre-prepared meals [42,61,62]. The diets used in these research studies,
while important for establishing efficacy, are difficult to directly translate into clinical practice in real
world settings, where individuals purchase commercial meal replacement products or are responsible
for purchasing and preparing their own food. In summary, there is a need for practical clinical
guidance on how to design dietary interventions that can be tailored to individual dietary preferences
and dietary requirements (particularly protein) to improve adherence, that are also applicable in real
world settings.

To demonstrate how to achieve a flexible and individualised diet according to a person’s dietary
preferences and nutritional requirements on a practical level, we recently published a modelling study
which outlines the design process and underlying rationale for the dietary interventions of a clinical
trial of fast versus slow weight loss (The TEMPO Diet Trial, ACTRN: 12612000651886) [63]. For the
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slow weight loss arm of the TEMPO diet trial, that paper demonstrated the feasibility of designing
a food-based, moderately energy-restricted diet that can be individualized to a person’s dietary
preferences, while still aligning with the Australian Dietary Guidelines and containing adequate
protein for women of various sizes. Although the TEMPO Diet Trial is more of an efficacy study
than an effectiveness study, due to being conducted in a research setting with a narrowly defined
population, it was designed to maximize clinical utility by drawing on existing resources and clinical
practice guidelines [20,64]. By demonstrating how to operationalize the Australian Dietary Guidelines
for weight loss, this paper provides clinicians with a practical, affordable and feasible intervention that
can be adapted and implemented into research or real-world settings.

Taking into account nutritional requirements is particularly important with VLEDs, as they
involve the use of specially formulated meal replacement products that replace all usual food intake
(except low energy vegetables or broth). The nutritional formulation and cost of meal replacement
products used for VLEDs can vary widely, as demonstrated by our recent survey of products available
in Australia (several of which are available internationally) [65]. However, as we have shown in our
recent papers [63,65], it is possible to tailor VLEDs to suit individuals’ nutrient requirements based on
age- and sex-appropriate dietary recommendations [66]. While this does not make the VLED closer
to a person’s usual diet, because a VLED is very unlike a person’s usual diet due to the use of meal
replacement products, it does make the diet closer to a person’s nutritional requirements. Tailoring to
meet individual protein requirements may be particularly important for promoting adherence by
helping to control the drive to eat [55–58]. Tailoring VLEDs to meet nutritional requirements may
also help to reduce complications. Although modern VLEDs are accepted as being safe, there are
several potential complications associated with VLEDs. These side effects include, but are not limited
to, lethargy, light headedness or dizziness, constipation, menstrual irregularities, gastrointestinal
upsets, cold intolerance, dry skin and gallstones [67]. The majority of side effects are generally
considered insufficient in magnitude or duration to warrant stopping the diet, and usually resolve
upon the reintroduction of food. However, VLEDs should ideally be commenced in consultation
with an appropriately qualified health care practitioner, particularly for people with weight-related
comorbidities such as diabetes. Ensuring that VLEDs contain adequate fat and fibre levels may help to
promote adherence by reducing the risk of complications such as gallstones and constipation—the risk
of which is higher with VLEDs than with LEDs [68].

3.3. Self-Monitoring of Food Intake

Another potential target for improving adherence to a dietary intervention is recording of
food intake. Keeping a food record, or ‘food diary’, is common in research and real-world
settings for promoting and measuring adherence to dietary interventions, particularly for weight
management [69–71]. In a systematic review of self-monitoring in weight management, all 15 studies
that focused on dietary self-monitoring (in the form of a paper or electronic food diary) found
significant associations between the frequency or consistency of self-monitoring of diet and weight
loss [71]. Further, self-monitoring via recording of food intake has been shown to be a strong predictor
of dietary change, as well as being a strong predictor of maintenance of dietary change over the
long term [72]. However, food records can be subject to large errors, particularly with estimation of
portion sizes [73]. A key aspect of any dietary intervention is providing dietary guidance on what
and how much (i.e., portion size) to eat. Portion size estimation is difficult, but particularly when
individuals are away from home and without access to scales or other portion size estimation aids
(such as household measuring cups and spoons). A number of strategies have been developed to help
individuals estimate portion sizes more accurately, including using comparison to common objects
(such as tennis balls, mobile phones, matchstick boxes) as well as using the hands. For example, ‘a fist’,
‘thumb tip’ and ‘fingertip’ are used to estimate one cup, one tablespoon and one teaspoon, respectively.
Although the accuracy of these estimation methods may be challenging in a research setting, efforts
are currently underway to address this [74]. However, in a real world setting the value of a person
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self-monitoring their food intake is more so on increasing a person’s awareness of their food intake,
rather than accuracy of portion size estimation. This is reflected in the review mentioned above which
found associations with the frequency and/or consistency of reporting and weight loss, not necessary
the degree of accuracy. In summary, to promote adherence to dietary interventions, clinicians should
encourage individuals to self-monitor their food intake.

4. Conclusions

Adherence is an important key to weight loss success, and there are a number of strategies that
can be used to improve adherence that are applicable in research or real-world settings. An increased
drive to eat is a major contributor to unsuccessful weight loss attempts, and thus it is a key target in
improving adherence. Diets which induce ketosis (such as VLEDs or KLCDs) may help to control
the increased drive to eat associated with weight loss, but further research is needed on the level of
carbohydrate restriction that is required to achieve this. Ensuring that a diet contains adequate protein
may also help to prevent an increase in the drive to eat. In addition, a dietary intervention that is
tailored to a person’s dietary preferences (whilst still aligning with nutritional recommendations),
may also improve adherence. For this reason, government-based dietary guidelines are a very useful
tool to use when tailoring a dietary intervention, as they are intended as population approach that are
designed to be adapted to different dietary, cultural and cost preferences. Encouraging individuals to
self-monitor their food intake has also been shown to improve the success of weight loss attempts and
maintaining dietary changes overtime.

As alluded to in our Introduction, strategies that can be used to increase adherence are not limited
to those discussed herein. There are numerous other strategies that have the potential influence an
individual’s level of adherence to a dietary intervention, and clinicians will likely need to utilise a range
of strategies, both dietary and behavioural. For instance, increased dietary fibre intake may help to
control the drive to eat [75]. However, further evidence for the effect over the long term, and during
weight loss and maintenance in individuals with overweight or obesity is required. As well as
dietary factors, other behavioural strategies in addition to self-monitoring, such as meal planning [76]
may also help to promote adherence and increase the success of weight loss. Given the emerging
body of evidence suggesting that higher levels of adherence to a diet, regardless of the type of diet,
is an important factor in weight loss success, research efforts should be focused on increasing the
evidence based for strategies to improve adherence.
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Abstract: There is limited theory or knowledge regarding dietitians’ practice philosophies and
how these philosophies are generated and incorporated into their professional practices. For the
purposes of this study, a conceptual framework will explain and define the ‘philosophies’ as three
different types of knowledge; episteme, techne, and phronesis. This study aimed to develop
an explanatory theory of how dietitians in private practice source, utilise, and integrate practice
philosophies. A grounded theory qualitative methodology was used to inform the sampling strategy,
data collection, and analytical processes. Semi-structured interviews with dietitians in private practice
were undertaken and data were collected and analysed concurrently. The results show that dietitians
form collaborative relationships with their clients, in order to nurture change over time. They use
intrinsic and intertwined forms of episteme, techne, and phronesis, which allow them to respond
both practically and sensitively to their clients’ needs. The learning and integration of these forms
of knowledge are situated in their own practice experience. Dietitians adapt through experience,
feedback, and reflection. This study highlights that private practice offers a unique context in which
dietitians deal with complex issues, by utilising and adapting their philosophies.

Keywords: grounded theory; health care professionals; diet therapy; knowledge utilization;
philosophy; relationships; patient-provider; theory development

1. Introduction

The profession of dietetics, consistent with medicine, nursing, and other allied health care
providers, is firmly based in ‘Evidence-Based Practice’ (EBP). Sackett et al., the forefather of EBP,
stated that EBP is the “conscientious, explicit and judicious use of current best evidence in making
decisions about the care of individual patients” [1] (p. 71). The rationale behind EBP, which originated
in the medical field, was to increase patient safety and to ensure that the best known intervention
was being employed [1]. Health practitioners and their auditors feel confident that, when using EBP
guidelines, the applied therapy is based on sound theory and evidence. In Australia, the accrediting
professional body/organisation for Dietitians, the Dietitians Association of Australia (DAA), explicitly
requires that EBP is used [2,3].

The DAA and the International Confederation of Dietetic Associations (ICDA) states that dietitians
need to utilize EBP in conjunction with both the “dietitians’ expertise and judgment, and the clients’ or
communities’ unique values and circumstances to guide decision-making in dietetics” [2,4]. This is
particularly true for dietitians in private practice; an area of practice which has been poorly researched,
despite the rapidly growing numbers in this sector in recent years [5]. In addition, although
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encouraging a practice that integrates clinical judgment and patient values with EBP, accreditation
requirements for dietetic university programs heavily emphasize a biomedical reductionist model of
practice [6]. Despite these codes of practice, there is no description of the level of expertise needed to
effectively carry out this practice and there is little knowledge of whether or how dietitians should do
this in practice [2,4].

Nutrition and food behavior is a complex area with many competing influences, posing
challenges to the formulation and application of applicable EBP. Such influences include, but are
not limited to: ‘taste and food preferences, weight concerns, physiology, time and convenience,
environment, abundance of foods, economics, media/marketing, perceived product safety, culture,
and attitudes/beliefs’ [7].

While there are no questions about whether or not EBP works under the conditions that the
research was pursued, there is a realization that these conditions are rarely reproduced in individual
circumstances [8]. Additionally, evidence based on a single intervention is not congruent in a clinical
setting, where a range of treatment approaches are often required [8]. Other health modalities have
also noted that EBP constrains practice to quantifiable aspects and that there are areas within the
patient-practitioner relationship that have been overlooked.

Perspectives and studies on exerting change in nutrition behavior have been primarily generated
in the public health sector and, as such, possible problems and solutions have also largely been
discussed in this context. On a public health scale, EBP has failed to exert meaningful change in the
health behavior of targeted populations [9]. Buchanan suggests this could be due to social science
attempting to apply a natural science perspective to the complexity of human behavior [9]. In effect,
natural or biomedical science cannot adequately study, explain, or address phenomena in which the
subjects have volition to choose their own actions [9]. Others call for more social research to explore
the areas that are poorly understood when it comes to applying successful interventions within the
social and environmental contexts of nutrition and health behavior [10,11].

Schubert et al. and Buchanan suggest that the analytical approach to nutrition science fails to
recognize diet and nutritional disease as a complex set of processes outside of predictable scientific
models [9,10]. Further, research is greatly removed from the human level, where dietitians interact
with their clients and their dietary practices within the consultation process [10]. Studies that have
explored nutrition and dietetic consultation practices generally focus on dietitians working in the
hospital or community health arenas, and on singular aspects of practice. Some of these aspects
include verbal and non-verbal communication skills [12], trust in communication between dietitians
and clients [13], patients’ experiences of dietetic consultations [14], dietitians use of EBP [15–17],
and dietitians’ opinions of client-centered nutrition counselling. Most studies investigate what dietary
interventions are needed to effect nutritional change; however, less attention is paid to counselling
approaches in dietetic consultation [14]. To date, no studies have explored the knowledge types in
relation to nutrition and dietetic practices.

Proponents within medicine and nursing have noted gaps in research where EBP has failed
to address important areas of practice that exist on the human level, in consultation with the
patient [18–21]. They have proposed a practice framework which incorporates three philosophies
that arguably underpin the skillsets and behaviors of practitioners whom are able to practice in
a holistic way, working to address the particular needs of the patient [18–24]. These philosophies
encompass reflective practice and clinical judgement, as well as skills that are not easily identifiable in
a quantitative way [18,22,24,25]. These philosophies; episteme, techne, and phronesis, are identified as
types of knowledge and originate from Aristotle’s Nicomachean Ethics [26].

Practitioners who possess the knowledge types episteme and techne are said to be competent
practitioners. However, those practitioners who possess phronesis, in addition to episteme and
techne, utilize knowledge and skillsets that show expert characteristics [25,27–29]. It has been shown
within nursing, that practitioners exhibiting the use of these three concepts, are better able to respond
contextually and appropriately to their patients [30,31]. Others have noted that practice and research
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which incorporates phronesis with episteme and techne, may help bridge the gap between theory and
practice, and encompass knowledge and skills that are not effectively conceived within a biomedical
science paradigm [18,21,23,29].

Episteme, translated to epistemology, refers to ‘the branch of philosophy which investigates the
origin, nature, method and limits of human knowledge’ [32]. In essence, episteme encompasses what
is seen as true scientific knowledge based on evidence, which is the basis of dietetic practice. The term
epistemology has come to be understood as scientific knowledge which is universal, invariable,
and context independent. The most highly respected form of scientific knowledge in healthcare comes
from randomly controlled clinical trials, in which theories are tested and found to be true or untrue.

Techne denotes production, namely art, workmanship, or skill (the ‘know how’). It describes
the endeavor of using technical rationality to produce a certain outcome [28]. Technical rationality
describes a practice of systematically performing a set of discrete tasks, in order to produce a generic
product [28]. This ensures that the practice is efficient, standardized, and ‘practitioner proof’ [28].
In this way, it can be replicated and controlled, and lends itself to practice criteria that are easily
assessed and accounted for [28]. This aligns with clinical reasoning in medicine, in that, decisions
made objectively whilst remaining neutral and which are based on the strongest evidence, should
produce results free from conflict; with respect to multiple values and interests [28]. By utilizing both
episteme and techne in practice, evidential knowledge is combined with a good technique. However,
relying on technique alone may be inappropriate within complex contemporary situations [29]. Expert
judgement in contextual situations requires practical judgement, and phronesis helps fill the gaps that
good technique alone cannot address [21,29].

Phronesis is most often translated as ‘practical wisdom’ or prudence, and denotes the ability
or character trait of being able to use one’s collective knowledge in a different way, in order to
produce the most optimal outcome of a specific situation [32]. A phronetic practitioner is able to
draw on their knowledge, recognize what is needed in that situation, and deal with it effectively [28].
This ability requires a high level of perception and flexibility, in combination with an understanding of
which epistemic and technical knowledge to apply for the best outcome [28]. Benner et al. state that
phronesis is necessary to evaluate and integrate evidence and techne [18]. Phronetic action is not easily
formulated as it requires creative insight and the ability to actuate knowledge with appropriateness to
the situation [18,28]. Phronesis is concerned with the highest good in a situation and requires moral
deliberation [33]. Phronesis is dependent on experiential learning, is changeable, and develops in
practical endeavors [18,33]. It is also described as being ethical and reflective in practice, and develops
through interactions with others [29,34].

Based on the above, our aim was to investigate which forms of knowledge dietitians use, and how
these are developed and incorporated within the practices of dietitians in private practice. We are
using Gustavsson’s description of knowledge to guide us: “Knowledge is not merely theoretical, it is
also practical, it is about what we know, what we do and how we act” [35].

In this text, we alternate between the use of the terms, patient and client, as well as, participant
and dietitian.

2. Method

Constructivist grounded theory, developed by Charmaz, was used to explore what types of
knowledge dietitians use in private practice in Australia [36]. How these knowledge philosophies are
acquired, developed, and integrated into practice, was also investigated. Consistent with Blumer and
Charmaz, sensitizing concepts were used to shape the research topic and guide the questions [36,37].
We used Aristotle’s philosophical concepts of knowledge to provide us with a starting point for our
investigation. These three types of knowledge, stemming from Aristotle’s intellectual virtues, are:
episteme, techne, and phronesis [38]. Our awareness of these knowledge philosophies assisted our
discernment between diverse types of knowledge, despite their acquisition and use being simultaneous
and interconnected.

90

Bo
ok
s

M
DP
I



Behav. Sci. 2017, 7, 11

It is important to note, however, that these concepts were not used to force the data into
preconceived perspectives. According to Charmaz, researchers using constructivist grounded theory
construct theories through interactions, perspectives, and practices [36]. Charmaz explicitly states that
theories formulated by researchers using constructive methodology, are an interpretive description of
the phenomena under study [36]. This study was approved by the University of the Sunshine Coast
Human Ethics Committee.

2.1. Recruitment and Sampling

Accredited Practicing Dietitians (APD) in private practice, registered with the Dietitians
Association of Australia (DAA), were identified via the DAA website. The DAA is the regulatory body
for dietitians in Australia. It is a requirement that practicing dietitians register with the DAA, in order
to gain APD status. Dietitians may then be listed on their website and searched for by the public. It is
assured that all dietitians listed as an APD on the DAA website hold the credentials to practice as
a dietitian.

Invitation emails were sent to 89 dietitians listed as APDs on the DAA website, inviting them to
take part in the study. The first round of dietitians were chosen randomly and, as analysis progressed,
the recruitment of dietitians became more specified, with the aim of testing emerging concepts within
broader sample characteristics. To add robustness to our categories, once we had noted similar
concepts within less experienced dietitians, more experienced dietitians were targeted, in order to
expand our sample. For example, when a theme of dietitians experiencing a ‘fast learning curve’ and
then a levelling out of this learning, emerged in dietitians with less than five years of experience,
dietitians with more than 20 years experience were asked whether they remembered a similar process.
As a result, an additional theme of ‘lifelong learning’ emerged in those dietitians with more experience.

Eleven dietitians, registered as APDs at the time of this study, agreed to participate in the study.
This represents a 12% response rate. The length of time that had been spent working as a dietitian in
private practice spanned between seven months and 30 years. All but one dietitian was self-employed.
Two dietitians included in the sample were male. The dietitians in this study were a mixture of
generalist and specialist dietitians, and two dietitians held double degrees, with the additional degree
being held in another allied health modality. One dietitian held a Diabetes Educator status.

2.2. Data Collection and Analysis

Data were collected via semi structured interviews with dietitians, who responded affirmatively
to invitation emails. A pilot interview was conducted prior to the commencement of data collection.
The pilot interview indicated that the interview format was appropriate for gathering rich data
associated with our subject matter. One-on-one, in depth, semi structured interviews were conducted
in person (eight interviews), or on the telephone (three interviews). Telephone interviews were
conducted to gain access to dietitians who were not close enough to interview in person. This also
helped broaden the sample. The interviews were recorded with a recording device and a recording
service was used to record the phone interviews. All interviews were transcribed by the researcher
verbatim. This process allowed the researcher to become more familiar with the data.

In the interview, participants were asked to describe an interesting or recent case which they had
worked on. The purpose of this was to explore a case that the participants could recollect in more detail.
Subsequent questions allowed an exploration of the participant’s thoughts, decisions, and reasoning,
before, during, and after the case. At times, the interview process became reflective, due to the
participant needing to reflect on why they chose to do things in a certain way, or how they arrived at
the decisions that they had made. As data collection and analysis proceeded, and emerging concepts
became apparent, additional questions were asked, in order to develop the categories more fully.
For example, when data analysis indicated that being a self-employed business owner significantly
contributed to the subject matter, this area was explored in more detail in subsequent interviews.
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Observations and perceptions made during the interview were recorded as field notes
at a convenient time and were used to provide further context on the emerging categories.
During transcription and throughout analysis, further thoughts surrounding the data were recorded
as memos and used to add depth to the analytical process [36].

Consistent with grounded theory, data analysis occurred concurrently with data collection [36].
In the initial open coding phase, preliminary codes were ascribed to words, lines, or incidents within the
data. The data were preliminarily open-coded in Microsoft WordPerfect10 (Microsoft, Washington, DC,
USA). We then used NVivo10 qualitative software (QSR International Pty Ltd, Melbourne, Australia)
to store and group the data. Codes were crosschecked across the data set, to ensure the accuracy of
the emerging concepts. Codes that appeared frequently or seemed significant across the data, were
focused into categories.

Theoretical coding, according to Charmaz, conceptualizes possible relationships between the
categories that were developed during the previous analytical stage [36]. For instance, the category
‘applying evidence contextually and collaboratively’ subsumed a number of codes that described
strategies and information which dietitians used to determine appropriate therapies in practice.
One other category, ‘non prescriptive’, encompassed various approaches to nutrition therapy
favored by the dietitians. These categories were then encompassed within the conceptual category,
‘collaborative therapy’, as a way in which dietitians make decisions on nutrition therapy. Other major
categories, ‘nurturing change’ and ‘evolution and adaptation’, also subsumed various processes
and strategies.

Because our area of interest was the types of knowledge that dietitians use, the contextual
information detected during this study, along with observational memos, were used to create a model
of the knowledge philosophies that underpin the key strategies and skills which dietitians used in this
study. This model of private practice also described the contexts and processes within which dietitians
acquired, developed, and integrated these knowledge philosophies into practice skills.

3. Results

In the presentation of our results, we will first describe the overview of our theoretical model of
private practice, summarized in Figure 1. This model of private practice was generated from the data,
as themes which were common across the data set became apparent, and were elevated and organized
into concepts and overarching categories.

Figure 1. Philosophies Underpinning Dietetic Private Practice.

We will then, in turn, explain each component of the model, beginning with describing the
unique context of private practice. We will describe the therapeutic relationships and the individual
key strategies and processes that dietitians utilize to foster these in private practice. Finally, we will
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elucidate the knowledge philosophies underpinning these processes and show how these philosophies
are integrated within processes that allow dietitians to adapt and evolve their practices.

3.1. Overview

As depicted in Figure 1, private practice is a complex and pressured environment within which
dietitians adapt and evolve their practices. The unique context of private practice (described below)
compels dietitians to modify their practices and foster mutually beneficial therapeutic relationships
with their patients.

Synergistically, the therapeutic relationships themselves provide a context in which dietitians
hone the skills and strategies needed within their practices. The key strategies used by dietitians with
their patients: ‘nurturing change’ and ‘collaborative practice’, are continuously being refined using the
third strategy of ‘evolution and adaptation’. Underpinning and intertwined within these strategies,
the three intellectual virtues: episteme, techne, and phronesis, were evident. These knowledge types
remain at the center of this model. This is due to their presence being fundamental to the way in
which dietitians adapt and evolve their strategies, in relation to the therapeutic relationships that are
cultivated in the context of private practice. We will consider these concepts separately, explaining
each of them in turn. Firstly, we will set the scene in the context of private practice.

3.2. Private Practice Context

Private practice dietetics appears to be a unique context within which dietitians acquire skills
and use knowledge specific to that setting. It presents as a complex and pressured environment,
within which dietitians adapt and evolve their practices. Private practitioners experience concerns
over money and time, a lack of support, isolation, and enmeshment of their work and personal life.
The private practitioners in this study acknowledged the challenging aspects of working in a private
practice, which involved many hours of unpaid work, running a business, and doing the necessary
paperwork that goes along with being both a dietitian, and being a business owner. Unpaid time
was spent on business endeavors, preparing and updating education material, reading, keeping up
to date, and professional development. Positive aspects of working in private practice included the
freedom to choose which areas of interest they would focus their practice on and being one’s own boss.
These positive aspects were more prevalent among more established dietitians. The dietitians in this
study indicated that running a business was more suitable for their perceived personalities.

Dietitians in this study spoke of the necessity of entering private practice due to the lack of work for
dietitians. The more established dietitians expressed concerns that new graduates are entering private
practice with no support or experience, and who are accepting an income well below what they should,
thus creating a negative impression of the dietetic profession as a whole. Dietitians expressed that there
was a lack of education on the complex aspects of private practice. These aspects included the wide
array of conditions encountered, business acumen, people skills needed for dealing with frequently
emotional patients, and the psychological aspects of feeling emotionally drained or experiencing death
in long term patients with whom close therapeutic relationships have been established.

A sense of isolation from peers was experienced by the dietitians that worked alone. Some spoke of
being comfortable with this isolation and had no desire to change. Others had sought out opportunities
to connect with other dietitians, to varying degrees. Competition with other local dietitians, in some
cases, was expressed as paradoxical to making connections.

The participants expressed the desire to deliver the best service that they could, and were
continuously adapting their practice and knowledge base in an effort to better serve their client
base. On account of this, dietitians spoke of the all-encompassing nature of being a dietitian in
private practice. When they weren’t actively working in their practice, they were learning, reading,
and thinking about nutrition and business. In effect, this created a career which could be described as
a ‘lifestyle career’, as it was often difficult to ‘turn off’, even when outside of the practice. The high
exposure which nutrition, food, and cooking has within society through various outlets, also added to
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this feeling. Those that also lived in the community which they worked in described the balancing
act of seeing clients both professionally and in a more casual setting, and being conscious of the
relationship which they had with their clients. Overall, private practice provided a rich context in
which dietitians worked and in which they learned the skills which are needed to be successful.

3.3. Therapeutic Relationship

The therapeutic relationship is the foundation of the practitioner-patient alliance. Research
suggests that this relationship has two parts: building a relationship and facilitating positive action [39].
A successful therapeutic relationship requires the practitioner to build a good rapport, show empathy,
and gain the trust of their client [39]. Braude states that within the intersubjective space between
the practitioner and patient, elements exist that are beyond the cognitions of the practitioner and
patient [20]. Despite being beyond cognition, these nonverbal, tacit clues that exist within the context
of the therapeutic relationship, provide valuable information to the practitioner, which they draw
upon to appropriately respond to their patient [20].

Dietitians in private practice recognized the importance of developing a therapeutic relationship
as the foundation of their practice. They have developed strategies that directly relate to fostering
a mutually satisfying therapeutic relationship with their clients. The motivations for dietitians in
private practice to foster these relationships are multi-faceted. The participants in this study described
the importance of the therapeutic relationship for facilitating change and positive outcomes for their
clients. Furthermore, they noted that positive outcomes were more likely in clients who received
ongoing support through follow-up consultations over time. Follow-up consultations and the resultant
positive outcomes were mediated by the therapeutic relationships that dietitians fostered from the
outset of contact. Additionally, dietitians in this study were aware that building these relationships
were crucial to their professional reputation with both doctors and patients, and that, in turn, they had
a direct effect on their income. In this way, the therapeutic relationship was vital to both the client’s
wellbeing and the practitioner’s livelihood.

3.4. Collaborative Therapy

Collaborative therapy refers to the key strategy that dietitians in this study used to formulate
their education focus and nutrition interventions with their clients. Using a non-prescriptive approach,
and applying evidence both contextually and collaboratively, are ways in which the dietitians in this
study worked collaboratively with their clients. These processes were the most commonly described
approaches across the data set and they are elucidated below.

3.4.1. Evidence Applied Contextually and Collaboratively

Dietitians in this study described working with their patients to design therapies that were
informed by EBP, but that were, more importantly, collaboratively formulated with the patient.
The clients’ social contexts were often barriers to implementing strict EBPs and necessitated a flexible
approach. One dietitian showed awareness of the clinical guidelines for a low salt diet, but access to
suitable foods and the clients’ lifestyle prohibited recommending a diet which was strictly based on
clinical guidelines:

‘It wasn’t a clinical low salt diet, it’s quite difficult to access that sort of food here unless
you’re going to cook absolutely everything from scratch which wasn’t quite realistic for
her. We also discussed how to, you know, eat out, get take away in a sensible manner.
She had become quite reliant on take away for small periods of time there, she had her
children, came back home and was doing lots of events of the evening, so she needed to
do that sort of thing so it was about, so if you need to do take away how can we do that
well?’ (Dietitian 7)
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The primary goal of the dietitians was to ascertain the client’s abilities, requirements, and wishes,
and to collaborate with their client in order to tailor a suitable intervention protocol. Facilitating client
autonomy within this collaborative process, where possible and practical, was seen by dietitians as
a necessary part of gaining trust, enhancing a rapport, and increasing compliance with their clients.
They described the approach of telling a client what they had to do as having the potential of alienating
the client and getting them off side. One dietitian described a client who arrived with a diet plan that
she wanted to follow, and which had previously allowed her to successfully lose weight. The dietitian
chose to facilitate this to show support for the client and encourage follow-up visits. Over time, taking
into consideration her previous failures, the dietitian hoped to work with the client to make her diet
more easily sustainable over the long term:

‘(She) had specifically come to me because she said she wanted some accountability and
just a little bit of support along the way so, in many ways I was guided by what she wanted
to do. . . given her previous failures, that we would have to look at something that I think
would be a bit more sustainable for her. But in the first appointment I decided to let her
run with what she wanted to start with because I wanted to show, demonstrate to her that
I was, you know, being supportive of what she wanted to do.’ (Dietitian 8)

Evidence applied contextually and collaboratively as episteme and techne. Episteme as
a knowledge type underpinning practice is evident in the use of evidence-based guidelines for nutrition
interventions and counselling techniques. Techne, as a knowledge type, is present when dietitians
have the technical acumen to use this knowledge and apply it appropriately to suit their clients’
needs. In this way, episteme and techne underpin the DAA competency standards which state that,
for dietitians to be competent, they must be able to use client care in collaboration with clients.

3.4.2. Non Prescriptive

The dietitians in this study most often used a non-prescriptive diet approach during intervention.
Increasing awareness whilst eating and educating to increase nourishment within an often imperfect
diet, was seen as more desirable than promoting prescriptive diets. Some others spoke of supplying
a diet plan to their clients, when they felt that the client preferred that approach. One participant
described how being non-prescriptive worked well for her clients:

‘It’s not prescriptive; it’s them figuring it out for themselves. That’s how I work anyway
and it works really well.’ (Dietitian 3)

Non-prescriptive as episteme and techne. Using a non-prescriptive diet for clients would be
underpinned by episteme and techne, in the use of evidence which signifies that changes are needed
in the diet and using the techniques to apply changes in a non-prescriptive way.

3.5. Nurturing Change

Nurturing change refers to the key strategy that the dietitians in this study used to foster
an environment in which their clients felt heard and supported. The processes that constitute ‘nurturing
change’ are, ‘building rapport’, ‘empathy and relatedness’, ‘reading the patient’, and ‘support and
accountability’. These relational and interpersonal skills were the most commonly described processes
across the data set. They are individually considered below.

3.5.1. Building Rapport and Relationships

The dietitians in this study were conscious of establishing a good relationship with their clients.
They were aware that, prior to any education or intervention being delivered or being successful,
they need to establish a relationship in which the client feels comfortable and feels as though they are
engaged in the consultation process. The techniques that they use to build a rapport and relationships
vary, according to the dietitian and the client.
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The dietitians reported changing their approach, depending on the type of client that they had.
They use a range of techniques to show the client that they are interested, respectful, and willing
to listen. In doing so, they were more confident that the client would be more engaged with them
and more likely to return to see them. Repeat visits were seen as much more conducive to successful
outcomes for the client, as well as being advantageous for the business. One dietitian spoke of the
importance of engaging the client and making them comfortable, in order to be able to help them:

‘I know if I can’t engage that patient that I’m not going to be able to help them so it’s of
primary importance to make sure you are on that level with the patient and they’re happy
with you, you know, if they’re not happy with you, or comfortable with me I’m not going to
be able to help them so I need to kind of establish that right from the beginning.’ (Dietitian 6)

Another dietitian described being aware that more than one consultation is usually needed to
help a client achieve positive outcomes, and that facilitating follow-up visits hinged on establishing
a rapport and connection, right from the first consult:

‘Generally I try and establish a really good rapport and connection with the person because
I know that if I can establish that rapport then I know that I can keep them coming back
and I know that I can help them, whereas if we can’t establish that connection, so that’s
what I sort of try to establish in that first consult.’ (Dietitian 9)

Building rapport and relationships as episteme and techne. Although not stated explicitly in
the competency standards, building a rapport with clients is a fundamental element of counselling
models and is implied in dietetic counselling practice. In this way, episteme and techne are evident
as knowledge types underpinning the techniques used to a build rapport and relationships when
counselling clients.

3.5.2. Empathy and Relatedness

All participants described the amount of emotionality that they encounter in consultations with
their clients. Some dietitians felt this emotionality was due to the more personal and unregimented
atmosphere of the private practice consultation process. This atmosphere was contrasted with consults
in hospital wards by dietitians who had experience in both areas. Depression is often encountered and
crying was encountered on a very regular basis by all dietitians in this study. Dietitians in this study felt
that being respectful and empathetic during these encounters was crucial. Often, dietitians described
crying as flattering and showing trust, and also as cathartic, moving the consultation in a more
beneficial direction. All dietitians reported that when the emotionality became counterproductive
to moving forward, they would encourage clients to seek professional help. The dietitians in this
study recognized the importance of understanding the client from their perspective and being able to
relate to their circumstances. The older dietitians also described scenarios in which having personal
experience helped them relate to their client’s situation. The younger dietitians revealed how they had
grown more comfortable with clients’ emotions over time. Anger was also encountered, although to
a much lesser extent, and was usually dealt with by listening to the clients’ concerns and reassuring
them that they are there to help. A dietitian describes becoming comfortable with dealing with crying
patients over time:

‘I go through many boxes of tissues in a week, but it’s a tough situation and I remember
when I first had my client cry on me, I didn’t know what to do, I didn’t know what to say
but I think through experience you get to know it’s part of the whole process—it’s part of
that process of change because it’s a realization.’ (Dietitian 2)

An older dietitian described being able to relate to different life stages of her clients, after having
the same experiences:
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‘I think that it allows you to relate to people at that stage, so when I had young children
I could relate to how tired and busy young mums are, when I had teenage daughters I
could relate to, you know, so the mother drags the teenage daughter in sits her in the chair
and says ‘she eats terribly, fix her diet’ you know, so you can relate to fact that the child is
sitting there going, ‘yeah mum I don’t want to be here’ so yeah.’ (Dietitian 4)

Empathy and relatedness as phronesis. Being empathic is a necessary element of being
a skillful counsellor [40]. Svenaus (2003) draws a direct comparison between empathy and phronesis,
and suggests that empathy is a fundamental component of being a phronetic practitioner who seeks
the good for his patient in each situation [41]. In this way, phronesis underpins the practice of being
empathetic in the context of this situation.

3.5.3. ‘Reading’ the Patient

The dietitians in this study frequently alluded to ‘picking up’ signals from their clients which
helped them decide how to proceed within the consultation. They used a variety of ways to describe
this process. These included, ‘gut feel’, ‘intuition’, ‘reading the person’, ‘instinct’, ‘clever questioning’,
and ‘tone’. These non-verbal cues or the tone of the conversation, despite being hard for the dietitians
to describe, played a significant role in how the dietitians chose to proceed and respond throughout
the consultation. During the interviews, the dietitians could recall how the patient was feeling and
described asking direct questions, if they weren’t sure.

Most dietitians described this as a natural ability that they had, but which they honed over time:

‘Yeah, I guess I think I naturally can read people pretty well that sort of one area I can
adapt the way I speak with people, so yeah that instinct as well—it kind of gets better as
you go.’ (Dietitian 2)

Most dietitians described using this perceptive ability to help them make clinical decisions:

‘I think you’ve really just got to tailor everything to the individual and that’s all on gut feel.
I don’t know that’s the way I operate anyway—it’s—it is a bit gut feel.’ (Dietitian 1)

Reading the patient and phronesis. Braude suggests that perception connects cognition and
consciousness, and that it is important for clinical reasoning [20]. He suggests that these perceptions
are present within the therapeutic relationship and contends that, when perception and intuition are
combined with the explicit, phronesis is a fitting concept to apply to clinical decisions [20]. Phronesis,
then, underpins the practice of using tacit clues which are implicit within the consultation process,
to assist in being responsive to the patients’ needs.

3.5.4. Support and Accountability

Dietitians who saw clients regularly over a period of time, reported that their roles moved
more towards providing support and accountability, rather than nutritional advice or changes.
These consultations became less structured than the first consultations. This dynamic was the most
successful in helping their clients change nutritional and lifestyle habits. Slow, long term incremental
changes were seen as being more successful in the long run, and repeat visits gave these dietitians the
freedom to more successfully support clients and make necessary changes:

‘For review consultations, subsequent consultations, probably a lot more of my energy
would be focused on motivational interviewing, health coaching and supportive
counselling, that sort of thing. So it’s gradual changes occurring but I think they’re coming
about from her having that accountability of coming in and seeing me every week and
that’s her decision.’ (Dietitian 10)
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3.6. Evolution and Adaptation

Acquisition, development, and integration encompass how dietitians are exposed to knowledge,
how they seek it out, and how they learn and integrate information and strategies in their practice.

3.6.1. Exposure

In line with the concept of dietetics in private practice being a lifestyle career, dietitians are
constantly exposed to nutritional information from the media, social media, supermarkets, newspapers,
and magazines, as well as their own clients. They report that, in addition to these sources, they also seek
out information on Google Scholar and access online resources provided through dietetic professional
organizations, in particular, Practice Based Evidence in Nutrition (PEN). The DAA website provides
registered dietitians with online forum style ‘interest groups’, in which dietitians can discuss various
topics relating to nutrition and dietetics. Most of the participants in this study found that these
forums were an interesting and valuable source of information, and also participated in these groups.
Mentors were also described as being useful and valuable sources of information, with some dietitians
continuing to choose mentoring options long after the DAA stipulation of one year. In cases where
opportunities to speak to other dietitians were taken or sought out, these contacts were described as
very helpful. Professional development is a necessity for all accredited dietitians, and dietitians in
private practice most often sought learning opportunities in areas that taught motivational interviewing
or other courses that concentrated on the psychological aspects of dietetic counselling, rather than
the nutritional aspects. One dietitian described how social media and the interest groups provided
a constant stream of information:

‘I like loads of different nutrition and dietetic sorts of pages, and it’s probably the quickest
and easiest way along with email to [get information]. I’ve always got social media or my
emails up there where the interest group stuff is coming through all the time so, yeah so
they probably are the two quickest and easiest ways that I’m sort of updating things all the
time.’ (Dietitian 5)

All dietitians used PEN and google scholar as sources of evidence:

‘(The) first port of call would probably be PEN, so the data base associated with the DAA
and then I’d probably just go google scholar somewhere like that and start looking up
papers.’ (Dietitian 11)

Exposure as episteme and techne. Episteme and techne, as knowledge types, underpin having
a knowledge base of evidential information and the technique to search for and discern relevant
sources of evidence and information, and integrate them into practice.

3.6.2. Learning Enriched in Practice

The development of sound nutrition and practice philosophies occurred most quickly and
thoroughly within the context of the consultation process, with secondary input coming from exposure
to other information sources. New graduates entering private practice reported a steep learning
curve which levelled out in a matter of months with increased exposure to the consultation process,
although all dietitians reported continuous learning and improvement over their career span. Dietitians
described that building these skills occurred over time with experience, but that they were also building
on pre-existing skills and knowledge that they felt they naturally possessed. All dietitians reported
constantly adapting their practice and approach, in relation to the perceived needs of their clients.
Over time, this process becomes embedded in practice and becomes intrinsic within the dietitian,
permitting them become continuously responsive to the changing environment of private practice.
One participant described how, through experience, existing skills improve:

‘I think just through experience, I think you know as an initial dietitian you know you
can do everything that an experienced dietitian can do just about but you can’t, you can’t
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convert that into that kind of people skill connection. You can have people skills but
through experience you get to know what people respond to, and I think that’s where it’s
definitely built from. I’d like to think that my people skills are really good and have always
been really good but you still can’t put that into a consultation situation until you’ve been
able to do it many times I think.’ (Dietitian 7)

Learning enriched in practice as phronesis. Phronesis requires experiential learning across time,
as is evident in our participants, where knowledge is honed, corrected, or rejected [18]. Phronesis is
a knowledge type that is essentially changeable and particular to situations. Therefore, it requires
experiential learning, during which it can be improved, corrected, and responsive to real events [18].

3.6.3. Reflective Practice and Client Feedback

Practice philosophies are integrated through the process of reflective practice and client feedback.
Reflective practice was carried out via mentoring, and through thinking about their performance
and what they needed to change. One dietitian set a specific time each week to reflect on where her
gaps in knowledge were and how she could improve them. All the dietitians spoke in a reflective
manner during the interviews and they were self-aware in knowing their strengths and weaknesses.
They described their character traits and their personality types, and how these fitted with private
practice and consultations with clients. The participants also reflected on circumstances with patients,
both inside and outside of consultations. They thought about and described how they felt about them,
how they thought the patient felt, and at times, how they might do things differently, if a similar
circumstance happened in future.

Client feedback was provided in the forms of both physical biomarkers and the observation that
clients who are happy with the service they are receiving will return for follow-up visits, and that these
repeat clients had better success rates. Physical biomarkers were seen as a secondary source of success
to any psychological aspects that had changed positively in the client over time and which helped
to ensure the continued compliance of any implemented healthy lifestyle changes. One participant
described how reflecting on practice culminated in changing strategies with patients:

‘But I feel it just sort of comes around like, when you really reflect on your consultations
and you go—ok well you know once you see 30 people you get an idea about what are
some common things that come up with clients...and you sort of reflect on that and come
up with some strategies that you know are going to help them.’ (Dietitian 3)

One dietitian reflected on how she would react differently, if a similar situation happened in
the future:

‘So I guess that first consult, when I reflect back on it was really, you know, probably faced
with somebody else in that situation I wouldn’t have done anything, I would’ve said you
know “this is what it is” maybe explained it—off to hospital you go.’ (Dietitian 2)

Reflective practice as phronesis. The participants were able to reflect and respond within the
consultation in response to cues, as well as reflect on previous circumstances involving patients.
They used these reflective skills to help them respond appropriately, increase self-awareness,
and improve future performance. In this way, phronesis, which is aligned with reflective practice,
underpinned these actions. Phronesis is said to underscore reflection as a means to guide wise action,
assist with navigating the various contexts of practice, and ultimately gain practical wisdom [29].

4. Discussion

The theoretical model of the philosophies of dietitians in private practice, integrates the
experiences, practices, and perspectives of 11 dietitians working in private practices in Australia.
It describes the key strategies and processes that dietitians use in the context of private practice and

99

Bo
ok
s

M
DP
I



Behav. Sci. 2017, 7, 11

the therapeutic relationships which were found to be important mediators. It also highlights the
underlying knowledge types that dietitians utilize when performing and learning these key strategies.
Most studies exploring episteme, techne, and in particular, phronesis, as philosophies underpinning
health care, concentrate on medicine and nursing [21,30,31,42,43]; they do not account for the context
of private practice or the complexities faced by dietitians when helping patients choose and/or change
lifelong eating habits.

The processes that the dietitians used in this study shared similarities with health care and
counselling models that are a small part of dietetic student curricula [38,40]. This study supports the
accepted notion that the counselling relationship is a fundamental aspect of a successful counselling
relationship [41]. We extend and enhance this concept by exploring the processes specific to dietetics,
as well as by identifying a philosophical/knowledge construct that may be useful in framing the
explicated processes and strategies.

The key strategy, ‘collaborative therapy’, shares similarities with what is generally known as
‘patient or client centered care’ [14,44,45]. Nutrition and dietetics suffer from a lack of definition
surrounding client-centered care, as it pertains to nutrition counselling [14,44]. The contextual and
collaborative approach for applying interventions in this study was, at times, in conflict with applying
a straight forward, evidence-based guideline. Despite a lack of time and skill being the most cited
barriers to using EBP, the dietitians in this study described the client’s contextual situation as the main
driver, when deciding on intervention strategies ahead of EBP [15,46,47]. This disparity could be due
to the longer consultation that private practice affords and the possibility of follow-up appointments
affording a slower approach to education and therapy. Barriers cited when applying this contextual
approach elsewhere, specifically professional norm and organizational culture, are not present in
this study, which highlights the professional freedom that dietitians have in private practice, when
delivering patient-centered care [44,48]. This contextual approach to intervention was strongly favored
by clients of dietitians in a qualitative examination of client preferences [14]. This study confirms that
dietitians in private practice are not only aware of the mitigating factors that affect the food choice
and practices of their clients, but also strive to collaboratively develop interventions with these in
mind. Hancock et al. (2012) found that most patients favored a non-prescriptive approach, although
a small subset preferred a specific diet plan [14]. The dietitians in our study appeared aware of which
approach their clients preferred and this is reflected in the strategies which they use in response to
these perceived preferences.

Building a rapport was shown to be an important aspect of practice in our study. This finding is
consistent with research that shows that building a rapport is important for establishing a counselling
relationship [41,42]. The practice of building a rapport helps to build trust in clients, allowing for more
positive outcomes and relationships [42]. Hancock et al. (2012) found that dietetic clients cited rapport
building as being important in their dealings with dietitians [14]. Further to these findings, our study
revealed that the context of private practice provided the motivation to establish a rapport with clients,
and a rich learning environment in which to foster the skills to do so.

The practices of dietitians in this study support the findings by Cant and Aroni, who found that
dietitians strive to show empathy in their consultations by listening, in order to understand the patient’s
situation [12]. This is further supported by Goodchild et al., who noted that empathic moments are
common throughout dietetic consultations and that these moments are rarely missed by dietitians [49].
Patients reported a higher satisfaction in consultations where responses to emotional opportunities
by dietitians were coded as more empathic [49]. Rogers (1940) contends that demonstrating empathy
towards the client is an integral part of the counselling process [45]. The dietitians in this study also
used their own experiences to relate to the patient empathically. It is suggested that using one’s
own experience to relate to the patient may optimize the empathic response and, in turn, improve
the patient’s satisfaction [14]. It is argued that empathy as a character trait is needed, to enable an
understanding of the needs and wishes of patients [41]. To use empathy as a phronetic, the practitioner
would need to seek to understand and desire ethical solutions that align with the patients’ goals for
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the most beneficial outcome in that situation [41]. This requires the practitioner to be highly cognizant
of the patients’ version of what their own best health and wellbeing is. Further study on this concept
within dietetics would be beneficial to ascertain levels of empathetic responses within consultations
that take into account the patients’ viewpoint of their own best health outcome.

Our study showed that nonverbal communication featured heavily in the way that dietitians
responded to their patients. Further, the participants described using perception or intuition when
dealing with their clients, and that perceptiveness was intrinsic to them. Nonverbal communication
is largely involved with conveying feelings and attitudes, and is often beyond our conscious
awareness [12]. Nonverbal communication may account for 65% of meaning in interpersonal
communications [50]. The present study confirms the Cant and Aroni finding, that dietitians are aware
of nonverbal communication and place an importance on this being nonthreatening [12]. Intuition
and perception in dietitians has not been previously researched; however, research on nurses has
recognized its presence in nursing practice. Intuition and perception in clinical practice is a form of
understanding or knowing something about the situation or patient, without logical thought processes
or being explicitly told by the patient [51,52]. Rew and Barrow, in the reviewing literature, found that
intuition was vital for complex decision making [53]. A review by King and Appleton found evidence
that nurses used intuition (i.e., gut feelings) to initiate action [54]. Rigid adherence to protocol tended
to devalue intuition and perception in clinical reasoning [54]. Feasibly, due to having less procedural
and departmental constraints, the dietitians in our study were able to recognize and verbalize that
intuition and/or perception played an important role when interacting with their clients.

Dietitians in this study saw successful outcomes by providing long term support and
accountability to their clients. Hancock et al. found that, in a community and hospital setting,
patients reported that support felt limited, due to the length or frequency of the appointment, or the
continuity of the dietitian [14]. In a private practice situation, this scenario is avoided and, as such,
the dietitians in this study reported successful outcomes for patients that they had seen, or were seeing,
long term, both in biomedical markers and habit changes. This indicates that private practice is well
placed to provide successful outcomes to those clients who can access long term private practice
dietetic support.

The sources of evidence that participants used in this study are in contrast to Thomas et al., who
found that pediatric dietitians had access to Medline, Cochrane, and CINAHL, and that 39% used
Medline as their main source of information [17]. Dietitians in this study report using online searches
(google scholar), and online resources provided by DAA and DAA interest groups, as their main
sources of information when sourcing evidence. This is most likely due to the lack of access that
private practice dietitians have to other sources of literature that require payment. There are no studies
documenting other types of information that are sourced, such as social media, and this study uncovers
the phenomenon of dietitians in private practice being inundated by nutrition and food information.

The newer dietitians in this study reported that, upon entering the practice, their communication
and counselling skills increased quickly with continuous consultation experience. This supports
Cant et al., who found only a small variation in communication practices of recently qualified and
more senior dietitians [12]. Situational or experiential learning is at the core of learning for professionals,
and health professional training courses require a period of placement types within their profession
before graduation [55,56]. This study supports the concept that skill acquisition for professionals
is embedded in practice, and highlights the importance of ongoing exposure to clinical settings by
professionals as a means to improve and maintain their skills.

As part of the accreditation process, new graduates must enter a mentoring partnership for
one year [57]. Part of that process is reflective by design, as the mentoring partnership requires the
graduate to explore his/her practice with the mentor [58]. There is little research on the mentoring
partnerships in Australia; however, research has shown that the mentoring partnership can facilitate
lifelong learning through supporting the habit of reflective practice [58]. Palermo et al. found that
mentor attributes of facilitating trusting relationships and providing effective feedback, were important
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components of mentoring [59]. This study supports this finding, with dietitians in this study reporting
positive relationships and experiences with their mentor, and this positive experience compelled some
dietitians to seek ongoing mentoring after the mandatory period was over, throughout their career.

Reflective practice is an essential skill for being an APD and dietitians are expected to
autonomously continue this practice throughout their career [6]. Reflective practice allows practitioners
to learn from experience. Ajjawi et al. found that self-evaluation and reflection in allied health
professionals were important for monitoring and correcting clinical reasoning and communication [60].
Proponents of including phronesis as a necessary element, along with episteme and techne, for a model
of good practice, and the traits of an expert practitioner, contend that to be phronetic is to be
reflective [18,21,29]. Schon and Benner posit that the ability to reflect in and on practice, and change
actions within constant contextual shifts within practice, distinguishes an expert from a technically
proficient practitioner [25,61]. Kinsella contends that merely reflecting on practice, such as journaling
and blogging, is aligned towards techne, and that to aspire to expertise resultant change and critical
judgments must be able to be processed and arrived at within the context of the moment [22].
It was evident in this study that dietitians use high level reflective practice both in and out of the
consultation experience to improve their interpersonal skills, clinical judgement, and their business
models. This study supports the implications that dietitians continue to reflect on practice throughout
their career and use those skills to improve services to their clients. This indicates that private
practitioners subscribe to the DAA’s stipulations and agree with the value of reflective practice.

5. Episteme, Techne, and Phronesis

This model of private practice revealed that dietitians use intertwining and embedded forms of
episteme, techne, and phronesis in their practice and throughout the consultation practice. It was
clear in this study that the dietitians used episteme, techne, and phronesis when using key strategies
and processes, and that these philosophies also underpinned how the participants improved and
integrated these strategies into practice. The key strategies that the dietitians employed, although
discussed separately, are used in a simultaneous manner in response to the environment. Similarly, it is
not possible to separate episteme, techne, and phronesis as underpinning forms of knowledge skills in
practice, although at times, one form of knowledge may be predominant over another, depending on
the situation. In line with other studies, elements of practice that are not easily described or assessed
were evident when dietitians adapted their approach to clients within consultations, in response to
both extrinsic and intrinsic cues. This study supported the use of the concept of phronesis through the
dietitian’s practices of perception, empathy, and reflective practice.

Phronesis was useful in exploring the therapeutic relationship that is a complex interpersonal
experience where dietitians use tacit, theoretical, and evidential knowledge, to appropriately respond
to clients. In this space, dietitians simultaneously reflect, respond, and learn. These responses become
intrinsically embedded over time. It is also clear that the therapeutic relationship was a crucial
platform for using, learning, and integrating these strategies, and that the context of private practice is
an important mediator of nurturing the therapeutic relationship. Episteme, techne, and phronesis as
a framework for professional practice, provided a useful lens to view dietetic practice, particularly
the contexts and elements of practice that are not easily described, but that are crucial to being
an expert practitioner.

6. Strengths and Limitations of the Study

The study’s findings reveal the key strategies and underpinning philosophies that dietitians use
during private practice. To our knowledge, this is the first investigation of dietitians’ philosophies in
private practice and shows a unique perspective of private practice in Australia. A strength of this study
is that it reveals the dynamics and intricacies within the consultation process, including facets within
the therapeutic relationship and strategies used that are frequently invisible. An important strength of
this study is that it provides in-depth knowledge of private practice issues and reveals how dietitians
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nurture and protect the therapeutic relationship. The therapeutic relationship was shown to be an
important learning environment and mediator of successful outcomes for patients, as well as crucial
for a successful private practice business. Notably, the context of private practice was revealed as
a stimulus for developing key strategies to nurture the therapeutic relationship. Further study in these
areas would greatly benefit the area of dietetic private practice in Australia. The aspects of practice
that contributed to successful outcomes for patients, such as empathy, perception, and reflective
practice, are scarce in nutrition and dietetic studies. This study contributed important information
on key strategies that are understudied, and that are poorly understood in the context of dietetic
private practice.

This study used a lens of episteme, techne, and phronesis, to understand the different types
of knowledge that dietitians use when performing key strategies and processes. In addition to
using evidence and techniques that meet competency standards, other aspects of practice, such as,
perception, intuition, empathy, and reflection in and on practice were evident, and as such, phronesis
is a useful lens with which to view these aspects. In this regard, phronesis could add valuable
dimensions to dietetic practice when gauging the differences between competent and expert dietitians.
The framework of episteme, techne, and phronesis as knowledge types, provided a useful lens to
explain a patient-centered holistic practice style and to examine how these key strategies are learnt
and integrated into practice. This grounded theory study produced a model of private practice that
shows concepts and relationships that could be explored quantitatively.

These strengths are countered by the fact that the practice and nutrition strategies were only
investigated from the dietitian’s perspective. How patients experienced their care and approach was
not a focus of this study, and there is a need for studies that consider the patients’ perspective of
their care. Another limitation is that, although terms such as ‘client centred approach’, ‘mindfulness’,
and ‘intuition’ have been used by the dietitians in this study, no further enquiry was made as to how
similar in meaning these were to each other, when used by another dietitian. Due to the interview
question, this model depicts what usually happens, from the dietitians view of a ‘case study’; that
is, a long-term client. No data of how one-off ‘Medicare’ (public healthcare) patients were treated
was included. Although the dietitians reported that these patients were treated similarly, the same
outcomes were not seen with these short-term patients, due to the short length of care. The sample
size (n = 11) was small; however, the sample represented a broad cross section of the profession and
the concepts remained static across the sample, adding to the strength of the results. In this way,
generality is plausible, but not possible with this sample size. Possibly due to the burden of the
interview process on the participants, recruitment for this study was difficult, and the sample may be
skewed towards dietitians who were interested in the subject matter and the trajectory of dietetics in
Australia in general.

7. Conclusions

Dietetic private practice in Australia is a complex environment in which dietitians must employ
high level professional, technical, and interpersonal skills. Private practice dietitians form collaborative
relationships with their clients to nurture change over time and are able to provide continuity of care
without departmental constraints. Thus, private practice is well placed to provide successful outcomes
to those clients who can access long term private practice.

The context of private practice was revealed to be an important element of how and why
dietitians develop and integrate knowledge over time. Further study aimed at uncovering more
detailed information of how dietitians experience different aspects of private practice would be
advantageous, to further develop our understanding of the challenges that dietitians face in private
practice. The nuances that seem unique to private practice seem to facilitate a practitioner’s ability to
respond in a client-centered manner, over a short period of time. Dietitians used intertwined forms of
episteme, techne, and phronesis, to collaboratively nurture change in clients.
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Episteme, techne, and phronesis offer a broader model of practice that has considerable
applicability for nutrition and dietetics. Framing practice research within these concepts could be
useful for addressing the complex aspects that are specific to the nutrition and dietetic profession.
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Abstract: Eating disorders are increasingly recognized as a problem for men but help-seeking is low
and little is known about their treatment experiences. This paper sought to determine the treatment
experiences of men who have suffered from an eating disorder using autobiographical data. Inclusion
criteria were autobiographies of men who had experienced an eating disorder and sought any form
of treatment for this, written in the English language, published between 1995 and 2015, and available
for purchase in 2016. The search resulted in six books that were thematically analyzed. Analysis of
data resulted in two broad themes (1. Positive experiences; 2. Negative experiences) with sub-themes.
With regards to the first theme, factors such as concern of staff members, therapist’s expertise
(in treating eating disorders in men), and a collaborative treatment approach were considered
favorable for treatment. In contrast to the first theme, apathy of staff members, the authors’ own
negative preconceptions, treatment providers being perceived as prioritizing financial concerns,
perceived as incompetent and judgmental behavior of therapist(s), and time limitations of sessions
were considered unfavorable treatment experiences. In this study, the perceived success of treatment
depended on therapist’s features and the form of treatment provided. Further research examining
these is indicated.

Keywords: eating disorder; men; treatment; experiences

1. Introduction

Eating disorders include anorexia nervosa (AN), bulimia nervosa (BN) and binge eating disorder
(BED). AN is a condition in which an individual practices extreme food restriction to the point of
self-starvation and excessive weight loss. By definition the person is underweight for their age and
height. Two subtypes are defined: the restrictive/compulsive exercise and binge-eating/purging
types [1]. BN is characterized as a condition in which an individual has episodes of overeating
accompanied by a sense of loss of control (binge eating). These are followed by repeated compensatory
behaviors that include self-induced vomiting, laxative misuse, excessive exercise, fasting, use of
diuretics, and/or other medications to prevent weight gain [1]. BED is characterized as having
recurrent and distressing binge eating episodes which may be characterized by eating more rapidly
than normal, eating until uncomfortably full, eating large amounts even when not hungry, eating alone
because of embarrassment and/or feeling disgusted or guilty after eating [1].

Despite the popular view of these as conditions suffered by women, eating disorders are not rare
among men. Raevuori et al. [2] recently conducted a review of eating disorders in men. The paper
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emphasized the revised Diagnostic and Statistical Manual of Mental Disorders (DSM-5) published in 2013
as an important landmark in recognizing BED alongside AN and BN [1], a disorder almost as prevalent
in adult men as in women. Further, the elimination of amenorrhea as a criterion improves conceptual
inclusiveness of men with a diagnosis of AN. The overall prevalence of eating disorders in male and female
Swedish twins born between 1935 and 1958 was 1.20% in women and 0.29% in men [3] and the lifetime
prevalence in Finnish twin men born between 1975 and 1979 was 0.24% [4]. Carlat et al. [5] also conducted
a review of prevalence literature and concluded that men account for 10–15% of all bulimic patients, and
that 0.2% of all adolescent and young adult men meet strict criteria for BN. Similar prevalence figures
have been reported for male patients with AN [6,7]. Hudson et al. [8] conducted a large population-based
household survey in the US in 2001–2003 and estimated the lifetime prevalence of DSM-IV AN, BN, and
BED as 0.3%, 0.5% and 2.0%, respectively, among men. A similar pattern to that seen in women, with BED
prevalence higher than BN which in turn is higher in prevalence than AN, has been reported in men [9].
Despite this, men are excluded from the majority of epidemiological and other research studies, reinforcing
the perception of eating disorders as a problem predominantly concerning women, and making it less
likely for researchers to design future studies representative of men [10].

There may however be differences between men and women in regards to eating disorder
epidemiology. For example, as reported by Mitchison et al. [11] the prevalence of extreme dietary
restriction and purging behaviors are increasing at a faster rate in men (2008 vs. 1998 odds
ratios = 4.9 and 6.2, respectively) compared to women (odds ratios = 1.7 and 0.9, respectively). While
treatment approaches are based on interventions developed for women with eating disorders; there
are no male-specific treatment guidelines [12]. Although treatment in predominantly “feminine”
environments can be successful for men [13], issues of stigmatization and isolation have also been
reported [14,15]. Men may have unique needs, including consideration of masculine identity, gender
role conflict and emasculation [16,17]. Further, behavioral manifestations may differ (e.g., more
emphasis on muscle-building and exercise in general).

Seeking help for an eating disorder is not common in general, however men with AN and
BN have said that their willingness to seek professional help has been further thwarted by societal
ideals that include notions of gender-specific illnesses [18]. A quantitative study by Ming et al. [19]
evaluated service utilization in men with eating disorders in Singapore. The study reported that a
significant proportion of men with an eating disorder had never been hospitalized (62.5%) or enrolled
in specialized inpatient/outpatient treatment programs (68.1%). The low rate of treatment-uptake was
associated with unwillingness among the men in this study to seek help.

In regard to men who do access treatment, a quantitative study [20] has reported on the experiences
of 334 men in a residential center (23% binge/purge type, 24% BN, 23% EDNOS including n = 6 with
BED). Overall treatment was reported to be effective. The authors surmised that the men’s experiences
of treatment did not appear to differ to that observed among women, but no specific similarities were
reported. There were also distinctive aspects of the program perceived as particularly relevant to men.
These included addressing excessive exercise, body image concerns with muscularity, sexual orientation,
sexual identity, and spirituality. This study also emphasized the importance of “male only” group therapy
to facilitate discussion of eating disorder symptoms that have been viewed as “female” problems.

In a recent systematic review [21] of qualitative studies exploring the treatment experiences of men
with eating disorders, only four papers were eligible for review. Of the four included studies [22–25]
only two had a primary focus on men’s experiences of treatment [23,24]. Common themes that
emerged across the studies were most often related to an understanding of the barriers to help-seeking
with less about processes once treatment engagement had occurred. Key themes identified included:
(1) delays in seeking treatment; (2) clinical features distinctive to men such as drive for muscularity;
(3) feminine and other aspects of treatment services; and (4) a lack of consensus in views about the
relevance of gender in treatment. Similarly, in some of the studies the participating men described
feeling disappointed with the competency of the help they received and also expressed a wish for their
maleness to be recognized when in the treatment setting [26,27].
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Similar to studies of females [28,29], two studies [26,27] reported that some males perceived their
treatment experience as being unsupportive, with professionals lacking time and experience. Men
also reported feeling a loss of power and control when in treatment. The males in this review drew
attention to a lack of care providers’ appreciation of male issues. Male participants with AN or BN
reported that female-oriented treatments for eating disorders were not entirely appropriate for them.

General stigmatization of eating disorders also affects men’s treatment experiences.
Robinson et al. [24] explored the experiences of men using eating disorder services and identified that
the biggest challenge they had faced was admitting to themselves and others that they had an eating
disorder and that it was a problem. This may be because of the stereotype that eating disorders only
affects women. Similarly, a study by Griffiths et al. [30] supported this premise, as males with eating
disorders reported that they were being more frequently stigmatized as “less of a man” than women
experienced being stigmatized as “less of a woman”.

2. Deficits in Previous Research

Whereas quantitative research aims to assess causal relationships between variables, qualitative
research understands truth to be evolving, culturally constructed and derived from an interaction
between experience and the human mind [31]. Qualitative methods are particularly suited to
understanding a lived experience, as they target underlying processes and meaning that cannot
be adequately conveyed in surveys or represented by numbers.

Qualitative literature pertaining to men’s experiences of eating disorder treatment is scarce.
Historically few men have been included as participants in such research designs. In a systematic
review and meta-synthesis of qualitative studies [32] on patients’ understanding of eating disorder
treatment and recovery, the participants were almost exclusively women. Likewise, Bezance and
Holliday [33] identified 11 qualitative studies of adolescents’ experiences that included only one paper
with a single male participant. In the eating disorder field men are either not being represented at
all, or at best, studies have included only very small numbers [34–37]. Other limitations of previous
qualitative studies include a narrow focus on a specific eating disorders or subset of eating disorders,
such as AN [38] or AN and BN only [39]. This is problematic as we know that men are more likely
to experience disorders such as BED, and are over-represented in the residual diagnostic category,
Other/Unspecified Feeding or ED. To our knowledge there is no qualitative study to date that has
focused primarily on treatment experiences of men with an eating disorder.

3. Aims

Eating disorders in men is an under-researched area, particularly with regards to the exploration
of male experiences in treatment. The aim of this present study was to explore the experiences of men
who ever had any form of treatment for an eating disorder. Given the relatively unexplored nature of
this topic, a qualitative approach was deemed most suitable.

4. Methods

4.1. Study Sample: Men’s Eating Disorder Autobiographies

The sample consisted of autobiographical accounts written by men who had experienced an
eating disorder. Inclusion criteria were that the book should be an autobiography of a man, who had
or has had a treatment experience with an eating disorder. Further, the books were to be written in the
English language and published between the years 1995 and 2015.

4.2. Autobiographical Literature Search

Autobiography is referred to as a form of “personal document”. At the core of personal document
research is the life story—an account of one person’s life in his or her own words. For example, oral
interviews, testaments, literary biographies, and psychological case studies bring life stories into
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being that would not otherwise have happened in everyday life [40]. On the other hand, personal
documents include “any first-person narrative that describes an individual’s actions, experiences
and beliefs” [41]. Autobiographies provide a complementary and rich source of qualitative data
regarding authors’ attitudes, beliefs and views of the world. It reflects the author’s perspective,
which is what most qualitative research is seeking, and it also provides a subjective account of the
situation it records. In addition, autobiography as a source of unsolicited data in our view may reduce
one element of investigator bias when compared to other commonly used forms of qualitative data,
such as participant interviews, in which the investigator chooses the topic and questions to be posed.
Aronson [42] analyzed around 270 book length stories, most written in the past 20 years, and concluded
that more men than women write about their illness. He concluded that men write out of a desire to
help other patients, and to come to terms with their own illnesses, and also for doctors to have a better
understanding of their experiences. Thus men may primarily write to express repressed emotions and
create awareness about male mental illness, and less often are driven to write their autobiography out
of mercenary motivations.

The search for published autobiographies was conducted using Amazon.com and the keywords
were [“biography” AND “man” AND “eating disorders”]. The search resulted in twelve books. Further
scrutiny of the texts led to the exclusion of six books: one was written by a mother, two were concerned
with recovering from obesity rather than an eating disorder, one was about the presentation of illness
narratives, one did not mention treatment experience, and one was a collection of motivational stories
on staying young. Additional searches of Booktopia and The Book Depository produced 4 and 31
books respectively, of which none were autobiographies of men with an eating disorder.

5. Procedure

The qualitative method employed was thematic analysis, according to the five phases in the
Framework method outlined by Ritchie and Spencer [43] and Pope, Zeibland and Mays [44]. This
comprised the following stages:

(1) Familiarization (reviewing a subsample of the raw data in detail). This involved the first (PT)
and second (DM) authors reading the books two times completely to familiarize themselves with the
content and to empathize with the authors.

(2) Identifying a Thematic Framework. This involved ascertaining all key issues and themes in the
books by drawing both from the research aims and from the data itself. PT and DM undertook
this separately and then discussed the themes identified until a consensus was reached on an
overarching framework.

(3) Indexing. This phase was undertaken by PT and involved systematically applying the agreed
upon thematic framework to the data by coding sections of text. Any newly emerging themes
were identified and discussed at regular meetings with the other authors, and if agreed, added to
the framework.

(4) Charting. This involved rearrangement of distilled summaries of the data according to the
thematic framework. A thematic tree was formed to highlight the main themes that were identified by
the first author (PT).

(5) Mapping and Interpretation. This involved finding associations between themes and mapping
the range and nature of phenomena to find explanations for the findings. This was carried out by PT
and DM with regular review by PH.

6. Results

6.1. Characteristics of Sample

The autobiographies of six men that suffered eating disorders formed the data sample. The age
of authors ranged from 25 to 50 years. A brief description of each book follows and is also presented
in Table 1.
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(1) “Born Round” [45] presents a sufferer’s account of binge eating and bulimia nervosa. In this
book Frank Bruni describes his helplessness as a man with an eating disorder. Although he
realized that he had a problem, it took him years to get help, due to self-stigma and shame. Frank
eventually sought help from a therapist, the process of which he describes, and moves forward
toward living a life free of binge eating.

(2) “Hiding Under the Table” [46] is authored by Dennis Henning who suffered from BED, BN and
AN. This book is written from a recovered perspective and focuses on the barriers experienced in
trying to access treatment. Dennis provides an account of his misery as a man who had eating
disorder. He desperately tried seeking treatment but often found his gender denied him access.
After recovering from his eating issues Dennis pursued his goal to create public awareness about
eating disorders. He is also co-founder for the Lifestyle Institute for Eating Disorders.

(3) “Weightless” [47] is an autobiography written by Gary A. Grahl that presents a sufferer’s
perspective of BED. In this account Greg moves through the process of illness and recovery.
Presently, he is involved in creating awareness through his blog JustStopEatingSoMuch.com,
which focuses on weight loss and food addiction.

(4) Michael Krasnow authored the autobiography “My Life as a Male Anorexic” [48] from a suffering
perspective. He suffered from severe AN and wrote with the intention to help other young
people, as well as to assist health professionals to better understand and provide help to sufferers.
His account is almost exclusively focused on his experiences in treatment. Michael died three
days after writing the final epilogue of this book.

(5) “My Thinning Years” [49] was written by Jon Derek Croteau. In this book he presents an account
of how his denial of his own homosexuality led to the development of AN, BN, and other
obsessional behavior.

(6) Gary Grahl wrote “The Skinny Boy” [50] and now is a professional counselor in Wisconsin and
also a resource person for ANAD (National Association of Anorexia Nervosa and Associated
Disorders) in Illinois. The narrative of Skinny Boy is about a young man suffering from AN.
In his book Gary described in detail the daily struggles of living with AN and experiences of
treatment that he had in the inpatient psychiatric unit of a hospital.

Three of the autobiographies were about men with a history of AN, of which two (The Skinny
Boy & My Life as a Male Anorexic) provided details of experiences within eating disorder specific
inpatient treatment settings. The other autobiography (My Thinning Years) discussed experiences of
outpatient Cognitive Behavioral Therapy. BED was reported in two of the books, where one author
discussed outpatient therapy sessions (Weightless) and the other (The Good Eater) did not describe
the type of treatment experienced, excepting that it included self-help strategies such as “changing
mindset” and exercise. Only one (Hiding Under the Table) author identified himself as suffering from
BN and he describes his experiences seeking and receiving treatment from an inpatient rehabilitation
center for eating disorders. All of the autobiographies described eating problems that first emerged
during childhood. Two of the six authors identified themselves as homosexual. All autobiographies
included rich detail about the authors’ experiences of suffering from an eating disorder, and all but
one included details about the authors’ journey to recovery from their eating disorders. Treatment
experiences were described in detail in 4 books, where text about treatment appeared on at least 15% of
pages. This included two books (The Skinny Boy and My Life as a Male Anorexic), which were almost
entirely about the treatment experienced by the authors. The remaining two books focused more about
the reasons and situations that led to the eating disorder and discussion of treatment appeared on
around 5% of all pages.

The analysis of data resulted in two broad themes. (1) Negative experiences of treatment and (2)
Positive experiences of treatment, under which emerged several sub-themes.
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6.2. Negative Experiences of Treatment

The authors provided many reasons for a negative experience. These included the behavior of
the treating staff, negative thoughts and preconceptions of the men themselves, the time constraint of
treatment sessions and also a lack of expertise of the health professionals.

(1) Unhelpful Interactions with Health Professionals

Judgmental. Firstly, the perceptions of authors about health professionals being invasive emerged
as an important issue, though it was not the case every time. The authors identified that it was quite
challenging for them to visit a health professional due to what was perceived as a stigmatized and
judgmental stance against the patient. For example, one author mentioned that whenever he visited
the doctor he felt as if he was being judged, which heightened his self-consciousness about his weight.

“I had finally gotten around to selecting and paying a visit to a doctor. I’d neglected
it before because I always avoided doctors, whose poking and prodding and above all
weighing of me amounted to a judgment I didn’t want rendered. Doctors made you stand
naked or half naked in front of them.” [45] (p. 203)

In the quote above, the author refers to feeling “naked” in front of the doctor, which may be
interpreted both literally as well as metaphorically as being exposed. The “prodding” and “poking”
referred to also suggests that rather than feeling accepted and understood by the health professional
during such exposure, the author felt threatened and critically examined. The attitude of a therapist
as being judgmental about the men’s past also emerged as a common issue. As described in the
account below, the author felt that his own healthy intentions toward therapy and recovery were being
thwarted by the judgmental nature of the therapist:

“I entered an eating disorder clinic. The therapist told me I had to really work on things and
share in groups and to take my medications. I felt nervous but open. I rebelled against some
groups and a yoga class, so the doctor came to visit me one day. He was very judgmental
about my past and what I had done to survive.” [46] (p. 65)

Unfriendly Attitude of the Therapist. A few authors described an “unfriendly” attitude of therapists
toward them, which was thought to sometimes emanate from an antipathy against males. This type of
attitude in a clinical setting plays a particularly important role because the treatment provided, as well
as the patient’s response to treatment, are influenced by the preconceptions of the therapist, as well as
those of the patient.

“There are people and therapists who want to help others, but who cannot even help
themselves. There was this therapist who had issues with men that are not resolved and
she became a therapist to help women who suffered like her. It is sad because they still
harbor anger toward men and while treating men they are not able to really separate their
anger.” [46] (p. 83)

Another example of unfriendly and stern behavior is exemplified in this quote by another author,
below. This author felt that his attempts to build rapport with his therapist were unsuccessful, which
negatively affected the therapeutic relationship.

“I also didn’t like that he never laughed at my jokes and that he always had a stoic
expression on his face whenever I explained some of the circumstances of my upbringing.
Where was this guy’s compassion? Didn’t he knows I was a victim and unable to help
myself? That none of this was my fault?” [47] (p. 163)

(2) Thoughts and Behaviors Impeding Treatment

Apart from the attitude and behavior of health professionals, the mindset of the person in
treatment is very crucial for a positive outcome. The analysis of data found that sometimes it was the
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preformed notions of patients that negatively affected treatment outcomes, such that they were slow
to engage in therapy.

Low expectations of therapists. Authors sometimes described unhelpful negative beliefs about
therapy and therapists that influenced their attempts to seek and engage in treatment. The following
excerpt from an autobiography indicates the self-assertive thinking of an author along with denigration
of the health professionals.

“I went into rehab knowing—and I mean knowing—that I knew it all and that the
professionals there did not know jack shit.” [46] (p. 177)

Similarly, an unsparing disclosure by one of the authors demonstrated the extent of the negative
perceptions of treatment providers that may occur. The author in the following excerpt claims that
psychiatric help is of no use.

“Psychiatrists and psychiatric hospitals are pointless, if not detrimental.” [48] (p. 52)

Such beliefs are likely formed on the basis of prior experience, however clearly place
individuals in a position “against” rather than “in alliance” with the treatment team even before
treatment commences.

High expectations of therapists. In contrast to the low expectations of the competencies of health
providers, sometimes it was the patients’ overly high expectations of health professionals, and the
health professionals’ subsequent inability to fulfill such expectations, that led to negative treatment
experiences. An author, who was severely ill with AN in particular used the term “miracle workers”
for therapists/doctors and reported that while initially he thought highly of doctors, over time, as he
did not recover, they were viewed less favorably.

“To us doctors were miracle workers. We had the incorrect belief that when you go to a
doctor with your problem, he can solve it with a snap of his fingers.” [48] (p. 11)

This alternating idealizing and demeaning of health professionals may be symptomatic of
an unhealthy attachment or interpersonal style, which serves to create strain and distance in the
therapeutic relationship, and thus hinder recovery.

Self-sabotaging. The authors of the autobiographies wrote that they felt that they were being
judged within treatment centers, and were not well understood by others, including staff and other
patients. This often resulted in unhelpful or self-sabotaging behavior in an attempt to have their need
for acceptance met. In one instance an author recalled how he intentionally lied to a therapist in order
to gain acceptance from him:

“Jeff asked me to tell the truth during our first meeting and I thought that even though I
was in a rehab and they were there to help me, he would think that I was a freak, a loser,
unworthy of love, a pathetic excuse for a human being. I thought I had to lie to him to be
accepted, so I lied.” [46] (p. 167)

(3) Therapist Limitations

In continuation to the first theme of author’s perception about the treatment providers’ behavior,
their knowledge regarding eating disorders and their expertise in the field as perceived by the men in
this study emerged as a significant issue. All the authors unanimously acknowledged the expertise of
therapists as an important factor in determining their treatment outcomes.

Lack of expertise in treating eating disorders. Perceived incompetency of therapists emerged as an
important and critical issue in the study. After a person becomes sure that he is suffering from a
health problem, the primary concern becomes the need for it to be resolved. In the case of an eating
disorder this is not always simple, as exemplified in the following quote in which an author reported
the inadequacy and unavailability of accurate treatment in men:
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“Some places tell me that they have a program for men, but the truth is they have no idea
how to work with men, nor do they understand the differences between men and women
who had eating disorders.” [46] (p. 80)

The same author further added that the claims made by treatment centers that they were capable
of treating eating disorders in men were false and there is a notable scarcity of centers that know how
to treat a man with eating disorder.

“Until this stay I had seen eight different professionals who tried to help me and at the same
time only two knew how to work with someone who suffered from an eating disorder.”
[46] (p. 67)

Contradictory to his expectations that treatment providers would understand eating disorder
issues, one author reported feeling misunderstood by the staff. Perceptions that eating disorders occur
in women only may explain such disregard of the male author’s symptoms.

“The doctor and nurses made me feel as if I was crazy. None of them asked why I’d
dropped so much weight.” [49] (p. 172)

The experience of rehabilitation for men varied. One of the authors described his rehabilitation
stay as a “real eye-opener” because of the conduct displayed by the staff members.

“The one thing that was really an eye opener was to me in my last stay in rehab is that the
people treating me were no healthier than I was.” [46] (p. 67)

Ignorance of eating disorders in men. Furthermore, another author declared the therapist as ignorant
and unaware of the occurrence of eating disorders in men. Interestingly, this author, who was severely
underweight at the time, discussed how even though he was displaying excessive distress about
fatness, the health professionals did not assess him for an eating disorder. To this author, such an
experience spoke to the dismissal of the fact that eating disorders exist in men:

“I was freaking out about how much fat was in the intravenous fluids they were giving
me, but ironically, it never occurred to anyone to ask whether I had any kind of eating
issues. It probably never occurred to them that a male could be anorexic. Even though I
told the doctor I was running twelve miles or more a day on a bowl of cereal or a bagel and
a handful of fat burners, he never asked about an eating disorder.” [49] (p. 172)

Money-mindedness. Half of the men mentioned the money-mindedness of therapists. They quoted
many instances where they felt their individual needs were neglected because the therapist prioritized
monetary gains. This finding was similar, irrespective of the place of treatment (e.g., residential care,
inpatient setting, or counseling session). The following excerpt clearly stated the frustration and misery
of an author in this regard:

“He was getting paid around sixty dollars per hour and we were staring at each other. That’s
all. No talking. I frequently told my parents that I wanted to stop seeing Dr P. He did not
help and was a complete waste of time. I could be wrong but I believe he was more interested
in money than anything else (either that or he was totally incompetent).” [48] (p. 24)

Ineffective Communication. Staff members have a critical role in the treatment setting of a clinic or
hospital. According to the majority of authors the staff members were expected to be more authoritative,
as opposed to authoritarian, in order to bring a subtle and long-lasting change in their behavior. For
example in the following quote the author wished to have a tangible plan for recovery.

“I needed something more concrete, something that was going to hold me accountable and
responsible for my behaviors and actions.” [46] (p. 170)
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(4) Feeling Ostracized as a Man

By staff members. The role of staff members in the treatment setting was duly acknowledged. Being
a man with an eating disorder is itself very challenging. A few men in treatment reported feeling
unwanted in the treatment setting by the staff members due to their male gender.

“Some of the staff had a problem with a male in the group and they did not have a problem
letting me know.” [46] (p. 67)

By other patients. Some men in treatment described feeling misunderstood and targeted by the
prejudiced behavior of female patients towards men. For example, one author stated that women
in the group could not accommodate his presence and wanted him to leave because they had some
personal issues with men in their lives:

“The meetings I first went to were all women and young girls - maybe a man once in a while.
In these meetings, I was looked at as an outsider. In one OA (Overeaters Anonymous)
meeting, a woman went as far as to ask me to leave because they had issues with men in
their lives and a man in group was hard for them to deal with.” [46] (p. 170)

(5) Treatment Side Effects

Two out of six authors wrote that antidepressants and electroconvulsive therapy were deleterious
to their health. In particular, authors discussed unwanted side effects and/or ineffectiveness
of medication:

“Dr C prescribed antidepressant medication. Some were stopped because of side effects,
such as drowsiness, light-headedness, fidgetiness (the most bothersome - like the jitters),
and uncontrollable shaking. Others were stopped because they had no effect one way or
the other.” [48] (p. 11)

“Prozac hadn’t given me the speedy buzz it gave some people. It had given me the opposite:
a gauzy lethargy.” [45] (p. 200)

One author who described his treatment with electroconvulsive therapy, reported concern
regarding memory loss that occurred following therapy:

“One of the possible side effects of ECT is memory loss and this was the most prevalent
result of my treatment.” [48] (p. 11)

6.3. Positive Experiences of Treatment

The autobiographies focused very seldom on positive, as opposed to negative, treatment
experiences. However in contrast to negative experiences, which were at times a result of the author’s
own thoughts and behaviors, it is interesting to note that the factors that were considered as positive
in treatment were usually external, such as the behavior of staff members in hospital, therapists, or
other patients in the treatment center.

(1) Therapist

Non-judgmental empathic behavior. Three of the six authors described non-judgmental behavior
of therapists as an important positive experience in treatment. For example, one of the men felt
encouraged to continue his therapy sessions because of the uncritical attitude of the therapist. In fact,
he admitted that he actually liked being in her company.

“She was the first therapist who took the time to help me and not judge me. I liked seeing
her and listening to her.” [46] (p. 92)
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When the authors of the autobiographies perceived that the health professional was being
empathic, this was important to them in regarding the treatment as positive. This is opposed to
the negative treatment experience themes discussed above where the therapist was perceived as being
judgmental or unfriendly. Thus, an understanding nature, non-judgmental behavior, and a caring
and gentle attitude were therapist qualities that were discussed by authors as contributing to the
success of their treatment. The following quote reflects on how a therapist who had a gentle nature
was appreciated.

“He had a careful, gentle way of helping me, as if he were carefully removing a bandage
that had covered a massive wound for years. He didn’t tear it off; he pulled back the
adhesive slowly but steadily.” [49] (pp. 228–229)

Expertise. The therapist had a very important role in defining the treatment outcome. Trust in
the treatment aligned with the perceived expertise of the health professional, as exemplified in the
following quote:

“Once I started to work with the idea that the therapists knew more than I did at the same
time, and I began to trust their input in my life, I began to trust myself and how I really
felt.” [46] (p. 86)

Interestingly, this theme appears to be in contrast to the negative treatment experience theme
where authors described how their preconceptions of the treatment providers’ incompetence at times
sabotaged their ability to engage in therapy. Other authors acknowledged the expertise of therapists in
helping them to address their symptoms.

“I learned from Jeff R. and Jeff S. how to look at situations and handle them from a positive
and realistic point of view, rather than turning to food, sex or the other dysfunctional
behaviors I turned to as treatment for my emotional pain.” [46] (p. 167)

Effective communication style. The adage that “one rule applies to all” defies for eating disordered
patients, as is evident from the varied views presented by the authors regarding the style of
communication they preferred from their treatment providers. Whereas some authors described
a desire for a “tough” approach from their therapist, others clearly desired a more gentle approach.
This demonstrates the need for therapists to assess the communication and relationship needs of their
clients in informing their own interaction style.

Under the “non-judgmental” theme above, an example is provided of an author who appreciated
a gentle and slow approach from his therapist: “carefully removing a bandage”. On the other hand, for
several of the authors, an authoritative nature of the doctor was considered as a welcoming effort to
men in treatment. Perhaps this approach instilled confidence in the men, or gave them the permission
to relinquish control over their eating to an authoritative figure. The metaphor of the bandage is used
again here.

“I have to admit that it was some of the best (and toughest) therapy I’d ever received. I’m
not knocking whatever kind of therapy may work for someone else. But for me, this quick,
tough love, rip-off-the-bandage-fast approach was really powerful.” [47] (p. 168)

“Dr X was making a major difference in my life. After he had earned my trust, he challenged
me and never let me off easy. I liked that he pushed me.” [49] (p. 263)

(2) Effect of Others in Hospital

Staff members. The role of staff members as being friendly and considerate had an important
influence in forming the treatment experience as positive. One of the men in this study stated that
being able to accept help from staff proved beneficial to him.
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“I have learned to let people into my life and trust them to help me, rather than to try to do
everything alone and fail.” [46] (p. 188)

Other patients. In addition to this, the supportive nature of group members emerged as a positive
aspect of treatment.

“We listen. We share pain and heartache. We ask questions. We empathize without feeling
sorry for each other. We find the support to heal and gather strength to go on.” [50] (p. 95)

(3) Treatment forms

There was lack of consensus in men with regards to the most effective form of treatment provided
for an eating disorder.

Group therapy vs. individual therapy. In a hospital, the usual form of treatment includes medicine,
counseling sessions, group therapy and behavioral therapy. In most of the instances being a part of
group therapy was considered as an effective measure by the authors while in treatment. This could be
attributed to the fact that talking about their eating disorder openly in group with other members with
similar issues provided a sense of normalization and empathy. The following extract clearly outlines
the perceived benefits of group therapy:

“Sitting there in groups and slowly discussing my issues with a mind open for feedback
made it easier to confront my fears, shame, guilt, anger, low, low, low self-esteem,
self-hatred, and lack of self-respect. I no longer believed I had to hide and numb my
pain.” [46] (p. 175)

In contrast to this, other authors reported that they felt more supported in individual therapy.
For example, in the following excerpt the author clearly stated that he felt safe and secure in therapy
sessions where he does not have to acknowledge the presence of others as in group therapy:

“I preferred the quiet safety and the anonymity of the one-on-one therapy.” [49] (p. 213)

This clearly indicates that understanding the individual needs of men is central to tailoring an
effective treatment regime.

Cognitive Behavioral Therapy. The effectiveness of treatment provided was frequently the primary
concern of these men when discussing treatment experiences. In the majority of cases, cognitive
behavioral therapy was followed and this approach was perceived as helpful.

“After months of gaining my trust and respect through listening to my story, and
understanding my past to help me move forward, she introduced me to cognitive
behavioral therapy. This approach and other tools she gave me were meant to help me
notice the behaviors I was engaging in and stop them.” [49] (p. 214)

(4) Hospital Environment

The general atmosphere of the hospital environment was also mentioned as important. Although
at times isolating, as reflected by one of the men, this characteristic of hospitalization was appreciated.
This may in part be due to a desire to maintain control of the eating disorder, which may be threatened
by the interference of others, as expressed here:

“This hospital thing will fit my lifestyle quite nicely since I’ve recently become allergic to
people. Social interaction makes me break out in a terrible rash called guilt; I simply can’t
seem to please enough people, no matter how hard I try.” [50] (p. 9)

Maintaining a restrictive-type eating disorder requires significant self-control and determination,
which is taxing for an individual. Quite a few men mentioned that being hospitalized provided
temporary relief from this self-imposed control, which could be relinquished to staff.
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“My feelings about the hospital were similar to those I had when I was taken out of the
school. Deep down I think that I wanted to be hospitalized. It was a relief. Again it was a
control issue.” [48] (p. 14)

7. Discussion

The present study examined the treatment experiences of men who had or have had an eating
disorder and engaged in any form of treatment. The analysis found that the factors that most commonly
contributed to a negative experience were judgmental behavior of professionals and their perceived lack
of expertise. The findings regarding the judgmental behavior of health professionals are commensurate
with those reported in previous studies by women [28,29]. Additional themes also emerged however,
such as the ulterior motives of therapists, like money-mindedness. Though financial cost of treatment
had been discussed earlier [51–54], the putative “mercenary” attitudes of therapists has not been cited
previously. Unexpectedly, a few of the men reported an antipathy of female practitioners towards them
in treatment. This biased treatment was made sense of by the authors who assumed that some female
practitioners had unresolved conflicts with men in their own lives and projected these towards the
males they encountered in their treatment centers. All the negative experiences encountered by males
thwarted their further engagement in therapy, as has been reported by women in other studies [55].
In contrast, an empathizing nature, non-judgmental behavior, good understanding and expertise with
eating disorders in men, and a trustworthy relationship with the health professional formulated a
positive experience of treatment. This finding is in consensus with studies in women [28].

Interestingly, the study found that sometimes men’s own thoughts and behaviors impacted
on treatment experiences. For example, having very high expectations of the therapist as a
“miracle worker” led to disappointment when treatment was not progressing. Also, one author
reported intentionally misleading therapists at times, to the detriment of their own outcomes. This
self-sabotaging behavior may have occurred due to a fear of criticism, or a fear of losing the perceived
positive aspects of an eating disorder, indicative of a lack of readiness to change [55]. Also, it was
interesting that sometimes different approaches were preferred, for example some preferred a female
therapist while others had no issues with the gender of the therapist. This highlights the importance of
individualized or person-centered care [24] and increased availability of male providers.

In treatment, the role of group members and staff was recognized as important by the men in the
present study and consistent with men reporting feelings of isolation in prior studies [14]. The study
identified that men in the present study felt misunderstood and unwanted by staff members [26,27].
Some authors endorsed the desire for healthcare staff to be authoritative (expressing confidence in
their expertise) but to also provide an equal distribution of power and to be empathic and friendly.
Feminization of the disorder in society by referring it as women’s disease or a “gay problem” [18] and
also the stigma attached to men with eating disorders discouraged the male authors in this study to
seek help [24,30]. Also, the sexuality of the authors was not a major theme as only 2 of 6 was identified
as homosexual.

The study supports the limited literature that treatment approaches should consider men also and
not only women [12]. However, it should be acknowledged that there are efforts being made to improve
the situation and to provide educational material (e.g., videos) to clinicians. Examples include ways to ask
questions to men about their eating patterns and exercise as described by Hildebrandt and Craigen [56].

In this study, there was a gender disparity in the number of treatment centers available to the
men and there appeared to be a deficit in male-only treatment facilities. The men in treatment had
varied opinions about the form of therapy. However, the majority of them promoted group therapy
because of the supportive environment experienced within the group, as stated by Weltzin et al., [20].
In contrast to group therapy, there were few that reported positive experiences within individual
therapy. Regarding the environment of the hospital, there was no consensus, as some pointed to the
“stillness“ of hospital as scary, whereas others preferred the isolation of the unit as a way to escape
societal pressures. For these latter authors, the ability to relinquish control to hospital staff members in
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regards to diet and exercise schedules was experienced as a temporary relief from the pressures of the
eating disorder.

8. Strengths and Limitations

Strengths of the study include autobiographical accounts of the men with eating disorders about
their treatment experiences and broad inclusion criteria of all forms of eating disorders. Further
strengths include that a systematic search was employed to identify autobiographies; two investigators
read the autobiographies and coded themes, increasing the validity of the emergent themes; and the
coding of themes by the authors continued until saturation was achieved. However, this study also
has some limitations including: the very small sample size that consisted of a highly specific group
of men who (1) decided to write an autobiography about their experiences and (2) found a publisher
for it; selection of autobiographies to one language (English); and defined dates (years 1995–2015).
It is possible that relevant autobiographies in other languages and/or from different (non-Western)
cultures, or other time periods were missed. In addition the study did not include men younger
than 18 years of age, so it was not possible to discuss how this age group reflect on their treatment
experiences. On the other hand, all authors included in this study wrote about their childhood and
adolescent experiences of eating disorder symptoms. In addition, while two authors who identified
as homosexual were included in this study, it is possible that the treatment experiences of men with
varied sexual identities differ and it would be relevant to include more men with homosexual or
transgender identities in future studies. Autobiographies are also limited in that there are unknown
motivations for writing (including income from royalties) although research [42] suggests several
altruistic motivations for men who write about an eating disorder such as AN. Thus, it would be also
important to follow this research with larger samples and with face-to-face interviews that would
support the validity of these preliminary findings. Finally, while all authors wrote about treatment
experience in the US, people’s experiences may differ in other countries where health care services
are government-funded, and where doctors are salaried (e.g., there may be less perceived “money
mindedness” of the doctors).

9. Conclusions

This is the first study that used autobiographical accounts of men with eating disorders to
understand their treatment experiences. The study identified that the behaviors and attitudes of both
treatment providers and male patients may influence the outcome of treatment defining it as a positive
or negative experience. Furthermore, the study provides a platform for designing further research
and consideration of treatment strategies with a primary focus on attending to patients’ perspectives.
In particular, the findings highlight the importance of specialized expertise and a non-judgmental
understanding in healthcare providers caring for men with eating disorders. Pre-treatment strategies
aimed at educating patients as to expectations of treatment, and practitioner training interventions
may be helpful to address barriers to positive treatment experiences.
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Abstract: Cognitive remediation therapy (CRT) has recently been developed for children and
adolescents with anorexia nervosa (AN). It focuses on decreasing rigid cognitions and behaviors, as
well as increasing central coherence. Overall, CRT has been proven feasible for young individuals with
AN, but little is known regarding the specifics of its feasibility, and the perception of change associated
with the intervention. Consequently, the aim of the current study was to explore service users’
perspective on CRT with a specific focus on treatment delivery, treatment content, and perceived
change. Twenty adolescents (age 13–18) with AN participated in a 10-session course of CRT. A 20-item
treatment evaluation questionnaire was administered at the end of treatment, focusing on four aspects
of the intervention: (1) general attitudes towards treatment, (2) treatment specifics, (3) the perception
of change and (4) the patient-therapist relation. The main findings suggest high levels of treatment
satisfaction, but somewhat limited perceptions of change. The current study is one of the most
detailed accounts of adolescents’ perspective on CRT published on eating disorders, and highlights
several important aspects of the treatment viewed through the eye of the receiver.

Keywords: anorexia nervosa; cognitive remediation therapy; eating disorders; treatment satisfaction;
neuropsychology; rigidity; cognitive flexibility; central coherence

1. Introduction

Anorexia nervosa (AN) is an eating disorder (ED) characterized by a persistent restriction of energy
intake which leads to significant low body weight, an intense fear of gaining weight or becoming fat, a
distorted experience of one’s own body and an amplified sense of the body’s influence on self-worth [1].
Individuals with AN often display rigid behaviors and cognitions characterized by preoccupation with
details [2]. Such behaviors and cognitions are predominantly linked to core ED symptoms such as food
restriction and preoccupancy with weight and shape, but are also commonly seen in the individual’s
approach to exercise routines, work or school, or in relation to family and friends [3]. Inflexibility and
preoccupation with details are often explained in terms of neuropsychological dysfunction. Studies in
adults with AN have yielded consistent evidence of suboptimal executive functioning, especially in
cognitive flexibility [4,5], and in information processing which is often characterized by weak central
coherence [6]. Cognitive function in children and adolescents with AN has received less attention, and
the extant literature report mixed findings with a number of studies failing to find evidence of poor
neuropsychological functioning, whereas others have replicated results similar to those reported in
adults [7].

Following the introduction of cognitive remediation therapy (CRT) for EDs in 2005 [8], a number
of case and feasibility studies have supported its utility in adults with AN [9], and four randomized
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controlled trials (RCTs) [10–13] have sought to investigate the effect of the intervention. For individuals
with AN, CRT aims to decrease rigidity and increase the balance between local and global information
processing [14–16]. It is hypothesized that by alleviating some of these cognitive difficulties,
ambivalence towards engaging in other psychological interventions might decrease, rendering the
individual more open to the prospect of change [8]. In 2010, the original, adult CRT manual [17] was
adapted for children and adolescents [18], and although a number of studies have established its
feasibility for this younger group [14,19–22], there are no published RCT. There is also a paucity in
studies evaluating the treatment from the receiver’s perspective. This is in contrast with the increased
focus on assessment of client satisfaction in ED health services [23,24]. Additionally, it is well known
that that treatment dissatisfaction may lead to treatment delay, failure to engage and, ultimately,
to treatment withdrawal [25,26]. The aim of this study is to present post-intervention feedback from a
feasibility study of CRT for adolescents with AN, and to examine the results through the aspects of
treatment satisfaction and perception of change.

2. Materials and Methods

2.1. Participants

A total of 20 inpatients (N = 10) and outpatients (N = 10) aged 13–18 (mean = 15.9, SD = 1.6)
were recruited from Oslo University Hospital HF, Ullevål, and took part in a CRT feasibility trial [14].
All participants were female and in treatment for AN at the time of inclusion. Based on self-reports
of binge eating and compensatory behaviors, 18 participants were classified as having a restricting
subtype of AN (AN-R). The two remaining participants fitted the description for a binge-purge
subtype (AN-BP). Intelligence was assessed using the Wechsler Adult Intelligence Scale—Third Edition
(WAIS-III) [27], the Wechsler Abbreviated Scale of Intelligence (WASI) [28] or the Wechsler Intelligence
Scale for Children-Third Edition (WISC-III) [29]. All participants scored within the normal range.
There were no significant differences between in- and out-patients in any of the baseline assessment
variables. Descriptive data at baseline is presented in Table 1.

Table 1. Descriptive data for the sample (N = 20) at baseline.

N Mean (SD) Range

Age (years) 20 15.9 (1.6) 13.1–18.7
BMI Percentile 20 10.2 (17.2) 0.0–28.0
Duration of illness 1 19 2.7 (2.1) 1–7
Global EDE-Q 2 20 3.4 (1.4) 0.6–5.4
BDI 20 32.2 (15.1) 7–58
STAI 20 58.6 (9.7) 43–78

Note. SD = Standard Deviation; BMI = Body Mass Index; 1 = Years, self-reported; 2 = Eating Disorder Examination
Questionnaire Global Score [30]; BDI = Beck Depression Inventory [31]; STAI = State Trait Anxiety Inventory [32].

2.2. Procedure

Participants were assessed using an extensive neuropsychological and psychiatric test battery
both before and after receiving CRT. The neuropsychological assessment battery included tests
focusing primarily on set-shifting and central coherence, whereas the psychiatric assessment included
self-reported measures of depression, anxiety and ED psychopathology. A more detailed account
of the assessment procedure and content have been presented elsewhere [3,14,33]. After the initial
assessment, participants received, on average, 10 once- or twice-weekly individually delivered sessions,
and were then re-tested using the same measures as before the treatment started. In addition,
participants were asked to fill out a treatment evaluation questionnaire, allowing for exploration
of treatment acceptability and the perception of change after treatment. The study was conducted at
the Regional Department for Eating Disorders at Oslo University Hospital, Ullevål, HF. All necessary
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ethical procedures were followed; the data protection service approved the project, and the Regional
Committees for Medical and Health Research Ethics granted us ethical approval. Informed consent
was sought from all participants as well as from their parents when below the age of 16.

2.3. The Intervention—Cognitive Remediation Therapy

All CRT sessions were delivered face-to-face, and followed the structure and content outlined
in a CRT manual specifically developed for children and adolescents with AN [34]. In accordance
with previous CRT studies [14,35], no efforts were made to explore themes normally addressed in ED
treatment such as food, weight or shape. One to two tasks were administered each session followed by
discussion. The selection of tasks was based on the therapist’s clinical judgment, and chosen to address
particular cognitive styles or difficulties specific to each individual. To help participants to engage in the
meta-cognitive process, all tasks were accompanied or followed by questions encouraging the patients
to reflect on their thinking processes. As an important part of CRT is to explore how experiences
acquired in therapy can be transferred to real-life settings, homework tasks were introduced around
session three or four. The aim of these tasks was for participants to use the knowledge acquired
during CRT sessions, and to experiment with this knowledge outside the therapy context (e.g., in
social settings, at school, or at work). Examples of these homework tasks can be found in the CRT
Resource Pack [34,36].

2.4. Assessment—The CRT Treatment Evaluation Questionnaire

A treatment evaluation questionnaire was developed to investigate various aspects of treatment
satisfaction and the participants’ perspective of change (see Table 2). The questionnaire combines
CRT-specific items generated by clinicians and researchers at the unit where CRT was delivered,
and items derived from treatment satisfaction questionnaires published by Kunnskapssenteret
(the Knowledge Center for Health Services) [37] and RIKSÄT (a Swedish national register for ED
treatment) [38]. The 20-item questionnaire was divided into four sections each exploring different
aspects of treatment: (1) general attitudes towards CRT (items 1–5), (2) treatment-specific items (items
7–10), (3) the perception of change (items 6, 11–16c), and (4) the relationship to the CRT therapist (items
17–20). Aspects 1, 2 and 4 were labelled treatment satisfaction and aspect 3 was labelled perceived change.
All but one item (item 13) were closed questions, and with one exception (item 9), response options
were rated on a 5-point Likert scale. Response options differed depending on the wording of each
item, i.e. where the response options to the question “How do you feel about the number of sessions” (item
8) were “Way too few”, “A little few”, “Just enough”, “A little too many” or “Way too many”, the
corresponding response options to the question “How did you experience the collaboration between
you and your CRT therapist?” were “Very poor”, Quite poor”, “Both”, “Quite good” or “Very good”.

Table 2. The CRT Treatment Evaluation Questionnaire.

Item No. Question

1. Overall, how satisfied or dissatisfied are you with the course of CRT you have received? 1

2. Before you initiated CRT, you were informed about the treatment. Was this information useful? 1

3. How did your CRT experiences match the expectations you had prior to treatment initiation? 1

4. To what extent did you feel that the CRT sessions were useful to you? 1

5. Did you experience CRT as being relevant to your situation? 1

6. Did you acquire any skills during CRT that might be useful in your everyday life? 3

7. How do you feel about the length of the sessions? 2

8. How do you feel about the number of sessions? 2

9. How did you experience the division between practical exercises and discussion during the session
(you can check as many boxes as you like)? 2
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Table 2. Cont.

Item No. Question

10. What is your opinion on the tasks used during the sessions? 2

11. How has the way you reflect on your own thinking changed during the course of CRT? 3

12. To what extent do you experience distress in relation to your eating disorder now, compared to before
you started the CRT treatment program? 3

13. Are there other areas in your life which have become more or less difficult now, compared to before
you started the CRT program? a) Example no. 1, b) Example no. 2

14. What is your relationship to your family like now compared to before you started the CRT program? 3

15. How are things working out in your everyday life now, compared to before you entered the CRT
treatment program? a) School/work? b) Leisure time/friends? 3

16. Do you think the CRT sessions have had an impact on your ability to change with regards to: a) Your
eating disorder? b) School/work? c) Leisure time/friends? 3

17. How did you experience the collaboration between you and your CRT therapist? 4

18. Did you feel that you were treated with respect during the course of CRT? 4

19. Did the CRT therapist listen to you? 4

20. Did your therapist explain the tasks in a way that was easy to understand? 4

Note: 1 = Items assessing general aspects of treatment; 2 = Items assessing treatment-specific aspects; 3 = Items
assessing the perception of change; 4 = items assessing the participants’ view of the CRT therapist. Items 1–5, 7–10
and 17–20 represent items specific to treatment satisfaction. Items 6, 11–15, and 16a,b represent items specific to
perceived change. CRT = cognitive remediation therapy.

2.5. Analyses

Results are presented using bar graphs (see Appendix A), with the response option being
presented on the x axis, and number of responses on the y axis. As response options differed depending
on the wording of each item, it was not possible to create bar graphs reporting collated results. Items
were therefore divided into the following four categories: (1) General attitudes towards treatment
(items 1–5), (2) Treatment-specific items (items 7–10), (3) The perception of change (items 6 and 11–16c)
and (4) The relationship to the CRT therapist (items 17–20) and presented as individual item graphs.
Item 13a-b was excluded due to the low response rate (N13a = 5, N13b = 9), and large variations in
examples of areas that had become more or less difficult after the course of CRT.

3. Results

A detailed overview of the results from the CRT treatment evaluation questionnaire is presented
in Appendix A. There were no voluntary drop-outs, and 19 out of 20 participants completed the
entire course of treatment. Eighteen out of the 20 participants completed the treatment evaluation
questionnaire post-CRT.

3.1. Treatment Satisfaction

In terms of the general assessment, 16 participants (89%) were either “very satisfied” or “satisfied”
with the course of CRT they had received. Seventeen participants (94%) reported that the course
of treatment had matched their expectations, and the same number of participants also reported
having acquired skills that could be useful in their everyday life (with answers ranging from “very
few” to “many”). All participants (N = 18) reported that the CRT sessions had been useful. As for
treatment-specific items, 100% of the participants (N = 18) were either “very satisfied” or “extremely
satisfied” with the tasks used during the sessions. Thirteen participants (72%) felt that the session
length and the division between practical exercises and discussion were “just right”. Ten participants
(56%) reported the total number of sessions to be “a little few”, whereas seven participants (39%)
reported that the number of sessions were “just enough”. Overall, participants responded highly
affirmative with regards to the therapist-specific items (items 17–20). For example, 15 (83%) participants
reported that the collaboration between the patient and therapist was “very good”, and an equal
number felt they had been treated with respect during the intervention and that the therapist had
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listened to them. Seventy-eight percent of the participants (N = 14) reported that the therapist had
explained the tasks in a way that was easy to understand (item 20).

3.2. The Perception of Change

The perception of change was evaluated in relation to ED-specific items, but also in terms of other
aspects of life, such as school or work, leisure time, friends and family. Eleven out of 18 participants
(61%) reported that they were either slightly, or much more aware of their thinking style post CRT.
Fifty-nine percent of the participants (N = 10) reported that ED-related distress was “more or less
the same as before” CRT, and seven participants (41%) chose the same response when probed to
appraise their relationship to their family post-CRT. Eight participants (47%) reported a “slightly
better” relationship to their family after the intervention. As for items related to everyday functioning
(item 15a-b), the majority of participants (61%, N = 11) reported that school/work was “more or less
the same as before” CRT. Corresponding numbers for leisure time/friends was N = 8 (44%). Whereas
10 participants (56%) reported that the CRT sessions had had “a little” (N = 7), “quite a lot” (N = 2) or
“a lot” (N = 1) of impact on their ability to change with regards to the ED, 44% of the patients (N = 8)
reported that CRT had had either “very little” (N = 5) or “none not at all” (N = 3) impact on ED-related
change. Results were almost identical with regards to perceived change in relation to school and/or
work. The intervention appeared to have had limited impact on the participants’ perceived change
with regards to leisure and/or social activities with six participants (40%) choosing the response option
“very little”, five participants (33%) “little”, three participants (20%) quite a lot and one patient (7%)
“a lot”.

4. Discussion

The aim of the current study was to investigate post-intervention feedback from a feasibility study
on CRT for adolescents, and to delineate the individuals’ perspective in terms of general and specific
attitudes towards treatment, and the relationship to the CRT therapist. Perceived change post-CRT
was also investigated using ED-specific and non-ED-specific items. Overall, results indicate high levels
of treatment satisfaction, both in terms of general attitudes towards treatment, treatment specifics
(e.g., treatment length, content, tasks, etc.), and the relationship to the therapist, but somewhat limited
perceptions of change.

4.1. Treatment Satisfaction

Tasks used in CRT are based on their potential playful capacity, and it is hypothesized that their
simple, non-threatening nature help engage patients in treatment, and encourage curiosity rather than
resistance [14,39,40]. This was supported in the current study where the majority of patients reported
being either slightly or very satisfied with the tasks used to identify and challenge cognitive styles. Our
results regarding task specifics are also in line with those recently published by Giombini et al. [20]
supporting the use of board games and puzzles presented in the CRT Resource Pack [36]. Ten sessions
is the length of treatment most commonly provided in both adult, child and adolescent CRT delivery.
However, the results presented here call into question whether ten sessions are enough. More than
half of the patients in our study reported that the number of sessions was “a little few”, and similar
to the study by van Noort et al. [22], some of the patients actually requested additional sessions, an
underreported phenomenon in patients with AN. In contrast to patient feedback in Wood et al.’s study
from 2011 [40] where sessions exceeding 30 minutes were felt as being too long, the majority of patients
in the current study reported the session length to be “just right”, and a few patients actually thought
the sessions were a little short. In addition, the majority of patients in the current study communicated
that they were satisfied with the treatment that they had received, and on an overall level, patients
reported that the CRT sessions were both useful and relevant to their situation. Thus, in stark contrast
to other treatment studies in EDs where adolescents with AN often report negative recollections of
their treatment [41], CRT appears to provide a positive framework for this particular patient group.
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High levels of dropout is a recurrent issue in treatment of AN, suggesting that a number of
patients are either unwilling or unable to engage in treatment. Dropout rates for adolescents with AN
who are hospitalized are reported as high as 24% [42], and even though dropout rates are less frequent
in adolescents than in adults, a 95% completion rate, as reported in the current study, is unusual—and
highly promising—for this group of patients. As treatment compliance has been shown to be a
facilitator for recovery and a predictor of a successful outcome [43], it is paramount that we identify
therapies that increase compliance and therapy adherence.

CRT for adolescents has been administered in a variety of modes including individual
delivery [19,22,35], family-CRT [44], CRT delivered in collaboration with carers [45] and in
groups [39,40]. In the current study, CRT was provided individually with one therapist delivering all
treatment. One major advantage of individually delivered CRT is the possibility to tailor the treatment
to each specific patient. In our case, CRT sessions were dedicated exclusively to the specific needs and
circumstances of each individual, and it is not unlikely that such exclusivity could have had a positive
effect in strengthening the therapist–patient bond. A good therapeutic alliance is known to predict
treatment adherence and better outcomes in patients with EDs [46], especially young patients [47],
and previous research in eating disorders suggests that treatment satisfaction is closely related to the
way in which care is delivered [48]. In the current study, the vast majority of patients chose the most
favorable response outcome (“very good”) when asked about the collaboration between the patient and
the therapist, and the remaining therapist-specific items were answered equally, positively affirmative.
Favourable outcomes, such as these, might reflect a number of aspects specific to CRT. Firstly, it is likely
that the very nature of the intervention plays an important role in this type of feedback. In contrast
to traditional ED treatment, CRT does not focus on core ED psychopathology such as weight, shape
or eating. The lack of focus on ED symptomatology, which is often emotionally charged, might have
rendered patients curious, rather than reluctant, and motivated rather than discouraged to engage and
remain in treatment.

4.2. Perception of Change

In line with a recently published study by Giombini et al. [20], individuals in the current
study experienced limited transferability of skills from the therapy context to their everyday lives.
In Giombini et al.’s study [20], patients were asked to provide feedback on the CRT sessions as a
way of evaluating the program. Although CRT was positively received by the majority of patients,
a group of patients reported difficulties in understanding how CRT might be helpful in their everyday
life, and what impact it would have on their recovery. In an adult CRT study by Easter and
Tchanturia [49], similar findings are reported. This study used therapists’ feedback letter to investigate
the implementation of CRT in the patients’ day-to-day life. Comparable to the current study, these
patients also found it challenging when attempting to relate skills acquired in CRT to their everyday
lives. A similar methodological approach, with comparable findings, was presented in a recently
published study by Giombini et al. [50]. In their qualitative appraisal of young peoples’ experience of
individual CRT, only 13% (N = 9) of the patients were able to describe how they could use knowledge
acquired during CRT sessions in their daily life. In the current study, more than half of the patients
reported that they had acquired either quite a few or many skills during CRT sessions that could be
useful in their everyday life. However, when probed more specifically on whether CRT had impacted
the ability to change—either with regards to the eating disorder or their everyday life—the majority
of patients reported “Not at all”, “Very little” or “Little”. These results call into question the direct
transferability of in-session learning, suggesting that more work needs to be done in order to help
patients to channel new insights and behaviors from the inside to the outside of the therapy room.

To the authors’ knowledge, this is one of two [51] existing studies to explicitly investigate
how individuals perceive everyday life and ED-related changes post CRT. Despite the majority of
participants reporting being slightly more, or more, aware of how they reflect on their own thinking
after CRT, our results indicate that they find the impact of CRT on the ability to change to be fairly
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limited. It could be argued that this is due to difficulties in evaluating one’s own change. In a
previous study investigating self-reported executive functioning before and after CRT, Dahlgren
and colleagues [3] showed that parents reported a greater extent of change in their child’s everyday
behaviors, in comparison to the patients’ own reports. This could be due to biased post-intervention
ratings based on anticipation or wishful thinking, or it could be because adolescents have difficulties in
evaluating their own behavior and potential changes in behavior and attitudes. Another explanation
is that changes in cognitions and behaviors require far more than ten CRT sessions to appear, or in our
case, perceived by patients themselves.

5. Strengths and Limitations

Altogether, the participants in the current study appeared to find CRT useful and relevant, and
the vast majority of patients reported being very satisfied with the relationship to the CRT therapist.
However, since it is well documented that a good alliance between the patient and the therapist is
central to engaging patients and motivating them to stay in treatment [46,47], it is possible that the
role of the therapist played an important part in treatment adherence. For example, it is difficult to
differentiate “treatment satisfaction” from “therapist satisfaction”. It is unknown whether the results
would have changed if more than one therapist had delivered the CRT, and that such changes had
been independent of the treatment per se. Further, we cannot exclude a therapist-specific contribution
to the observed low dropout rate. Thus, it remains to be investigated if the results from the current
study can be reproduced in other contexts with a number of therapists delivering the intervention
remains. The study is also limited in terms of its sample size and the age range. It is likely that
the perspective of change more easily can be reflected on and self-assessed by an individual at age
18 compared to someone at age 13. Further, as response options differed between items, it was not
possible to report summary scores or merged data from the four different sections of the questionnaire.
In-depth interviews could have served as an important adjunct to our questionnaire, allowing for
qualitative analyses of the service user’s perspective.

Finally, the study is limited by not providing anonymous feedback forms. This is a limitation not
just for the current study, but for all studies that have so far been published on patients’ perception of
CRT. Patients’ reports are likely to be biased as all patients knew that the therapist would read their
feedback forms. In addition, as AN patients often have a tendency of seeking social approval [52,53],
this is especially important to take into consideration when evaluating patient feedback.

6. Conclusions

The current study provides one of the most detailed accounts of the patient’s perspective on CRT
published for adolescent patients with AN. The findings highlight several important intervention
aspects viewed through the eye of the receiver. On an overall level, patients reported CRT sessions
as being both useful and relevant to their situation, and the majority of patients communicated that
they were satisfied with the treatment they had received. On the other hand, and in line with a
number of previous studies, the findings also indicate that patients perceived limited impact of CRT in
terms of changes in their everyday-life functioning and their eating disorder. Such results warrant
further investigation and a critical evaluation of treatment content, as well as of outcome measures
used. Future studies might want to place an emphasis on crystalizing the primary purpose of CRT
for adolescents with AN, and choose outcome measures appropriate to assess expected outcomes.
If, as pointed out by Dahlgren and Rø [9], the main aim of CRT is to prepare the patients for subsequent
treatment, future CRT studies should place further emphasis on motivational aspects of treatment and
its likelihood of preventing drop-out, rather than focusing on the direct effect of CRT on measurable
cognitive or behavioral changes.

Acknowledgments: This work was funded, in its entirety, by the Regional Department for Eating Disorders
(RASP), Oslo University Hospital HF, Ullevål. Costs associated with open access publishing were also funded
by RASP.

130

Bo
ok
s

M
DP
I



Behav. Sci. 2017, 7, 23

Author Contributions: Dahlgren, C.L. conceived and designed the experiments; Dahlgren, C.L. performed
the experiments; Dahlgren, C.L. and Stedal, K. analyzed the data; Oslo University Hospital contributed
materials/analysis tools; Dahlgren, C.L. and Stedal, K. wrote the paper.

Conflicts of Interest: The authors declare no conflict of interest.

Appendix A

Item-Specific Results from the Treatment Evaluation Questionnaire (N = 18). Note. Response
options are presented on the x axis, and number of responses are presented on the y axis. Items with
an asterisk (*) indicate fewer than N = 18 responses.

Appendix A.1 General Attitudes towards Treatment (Item 1–5)

Figure A1. Overall, how satisfied or dissatisfied are you with the course of CRT that you have received?

Figure A2. Before initiating CRT you were informed about the treatment. Was this information useful?
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Figure A3. How did your CRT experience match the expectancies you had prior to treatment initiation?

Figure A4. To what extent did you feel that the CRT sessions were useful to you?
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Figure A5. Did you experience CRT as being relevant to your situation?

Appendix A.2 Treatment Specific Items (Item 7–10)

Figure A7. How did you feel about the the length of the sessions?
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Figure A8. How did you feel about the number of session?

Figure A9. How did you experience the division between practical exercises and discussion during
the sessions?
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Figure A10. All in all, how satisfied or dissatisfied are you with the course of CRT that you
have received?

Appendix A.3 The Perception of Change (Item 6 and 11–16c)

Figure A6. Did you acquire any skills during the CRT sessions that might be useful in your
everyday life?
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Figure A11. How has the way you reflect on your own thinking changed during the course of CRT?
(*N = 14).

Figure A12. To what extent do you experience distress in relation to your eating disorder now,
compared to before you started the CRT treatment program? (*N = 17).
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Figure A14. How is your relationship to your family now, compared to before you started the CRT
treatment program? (*N = 17).

Figure A15a. How are things working out in your daily life now, compared to before you started the
CRT treatment program? (a) School/Work.
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Figure A15b. How are things working out in your daily life now, compared to before you started the
CRT treatment program? (b)Leisure time/friends (*N = 16).

Figure A16a. Do you think the CRT sessions have had an impact on your ability to change with regards
to your eating disorder?
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Figure A16b. Do you think the CRT sessions have had an impact on your ability to change with regards
to school/work?

Figure A16c. Do you think the CRT sessions have had an impact on your ability to change with regards
to leisure time/friends? (*N = 15).
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Appendix A.4 The Relationship to the CRT Therapist (Item 17–20)

Figure A17. How did you experience the collaboration between you and your CRT therapist?

Figure A18. Were you treated with respect during the course of CRT?
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Figure A19. Did the CRT therapist listen to you?

Figure A20. Did your therapist explain the tasks in a way that was easy to understand?
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Abstract: Few randomized controlled trials (RCT) have evaluated the efficacy of web-based programs
targeting maintenance of lost weight. The aims of this study were to evaluate two versions
of a commercially available web-based weight loss maintenance (WLM) program and examine
whether the provision of enhanced feedback was associated with better WLM. The study was an
assessor-blinded RCT of change in body mass index (BMI) over 12 months WLM. Participants
were 227 adults (44% male, 42.3 ± 10.1 years, BMI 30.4 ± 4.1 kg/m2) randomized to either a
basic (Basic WLM) or enhanced program with additional support (Enhanced WLM). Analysis was
intention-to-treat with imputation using last observation carried forward. There was no significant
weight rebound from the start of weight loss maintenance to 12 months for either group (mean:
basic 1.3%, enhanced 1.5%) and limited change in secondary outcomes for either program. There
were no significant between-group differences in the primary outcome of change in BMI (basic
−0.5 (1.9) kg/m2, enhanced −0.5 (1.6) kg/m2, p = 0.93). In conclusion, a web-based WLM program
was effective in preventing weight regain over one year following weight loss. However, the addition
of personalized e-feedback provided limited additional benefits compared to a standard program.
Given the potential reach of web-based approaches, further research examining which web-based
program components optimize weight outcomes long-term is required.

Keywords: intervention; weight loss; web-based; randomized controlled trial; calorie restriction; eHealth

1. Introduction

Obesity rates are continuing to rise globally [1] in contrast to the limited access to treatment
programs. While web-based approaches to treatment could potentially have broad reach, especially as
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households gain access to broadband internet, their evaluation in the context of longer-term follow-up
has been limited.

Studies have shown that passive follow-up with no active intervention after weight loss is
associated with weight gain [2], with 50–80% of participants gradually regaining weight lost following
treatment, with most regain occurring in the first year [3–6]. A systematic review of weight loss
maintenance (WLM) trials found that active WLM interventions facilitated a 1.56 kg (95% CI −2.27 to
−0.86 kg) lower weight regain compared with passive follow-up after 12 months. Most WLM studies
have required attendance at group sessions and have been hampered by methodological issues, such
as mainly recruiting females or mid-aged adults and including only those with a good response to an
initial weight loss phase, while excluding those with low adherence. [7]. Few studies have evaluated
the use of eHealth technologies (e.g., websites, smartphone applications, text messages) to deliver
WLM interventions. Furthermore, most research in this area has looked at short-term interventions
(<6 months) without longer-term follow-up [8,9]. The small number of longer-term studies have
reported a gradual regain of weight lost following treatment, with regain occurring after the first
six months [10,11]. A recent randomized controlled trial examined the effectiveness of a 12-week
short message service (SMS) based WLM program following an initial 12-week commercial weight
loss program. At three and nine months follow-up, there was no significant difference in weight
maintenance between the usual care control group who received a brief telephone call providing
lifestyle information and a mailed leaflet with advice on weight loss maintenance and the intervention
group who received a weekly SMS to remind them to self-weigh in addition to the call [12].

A systematic review published in 2017, evaluated the efficacy of web-based interventions on
weight loss or WLM in adults with overweight or obesity and found web-based interventions
were more effective than minimal treatments but less effective than face-to-face interventions [13].
Furthermore, a recent systematic review concluded that there was insufficient evidence to recommend
the use of eHealth interventions for WLM [14]. There were however promising results from the eHealth
weight loss trials with the addition of newer technologies including text messages, self-monitoring
devices, and mobile applications, with meta-analysis demonstrating significantly greater weight loss
(1.46 kg [0.80, 2.13], p < 0.001) in interventions with enhanced behavioral features (e.g., individualized
counselling, feedback on dietary intake or weight change) or technologies (e.g., addition of text
messaging) than standard eHealth interventions.

There is some evidence to suggest that these ‘enhanced’ interventions positively impact participant
engagement, retention, and behavior change. We have previously published results of an online
commercially available weight loss maintenance (WLM) program which demonstrated limited
between-group differences for the basic and enhanced versions of the program after six months [15].

While the enhanced version resulted in greater retention (81.0% vs. 68.5%) and usage of the
web-program, it did not result in a difference in weight loss [15].

A study using a 12-month intervention program (6-month weight loss plus a 6-month WLM)
compared a self-directed web-based commercial program to a therapist-led behavioral web-based
program and found greater weight loss in the behavioral web-based program than the therapist-led
program at 12 months [16]. We have previously reported that adults randomized to this therapist-led
web-based weight loss program initially lost more weight compared to wait list controls [17], and that
there was no difference in weight loss between basic or enhanced versions of the weight loss program
after either 12 weeks [17] or after 24 weeks [15] of participation.

To date, no WLM trials have specifically evaluated the inclusion of enhanced behavioral features
in an eHealth WLM program, including those outlined in Table S1, such as automatically-generated
personalized reports; personalized feedback on diet, physical activity, and weight loss, as well as
reminders to use the online diary, visit the website, and weigh-in.

Therefore, the aim of the current study was to evaluate the impact of two versions of a WLM
program on BMI in adults with overweight or obesity who had previously completed a weight loss
program. The secondary aim was to compare differences in waist circumference and clinical measures
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including cholesterol, triglycerides, glucose and insulin between a standard version of a web-based
WLM program (basic) and an enhanced version that provided additional personalized e-support.

2. Materials and Methods

2.1. Participants

Adults (BMI 25–40 kg/m2), aged 18–60 years were initially recruited into a weight loss
trial in 2009 from the Hunter community in NSW, Australia [18]. Written informed consent
was obtained from all participants for the weight loss maintenance trial. The study was
approved by the University of Newcastle Human Ethics Research Committee (H-2009-0245) on 10
September 2009. The trial was registered with the Australian New Zealand Clinical Trials Registry,
anzctr.org.au ACTRN12610000197033.

2.2. Study Design

Participants who completed an initial 24-week web-based weight loss intervention (The Biggest
Loser Club, SP Health Co Pty Ltd., North Sydney, Australia) were randomly assigned into one of two
weight loss maintenance groups for 12 months using a stratified randomized block design. Participants
were allocated to either a basic weight loss maintenance program (Basic WLM) or an enhanced version
of the weight loss maintenance program (Enhanced WLM) (see Figure 1). Both participants and the
outcome assessors were blinded to group allocation. Detailed methods of the RCT have been published
elsewhere [18]. The WLM programs were developed to follow on directly after completion of 24 weeks
of a web-based weight loss program [15]. Program features and differences between groups are
summarized in Table S1 and also described in detail elsewhere [18]. The Basic WLM group received
free access to the weight loss program, but the weekly meal plans were based on an energy intake
target equivalent to weight maintenance. The Enhanced WLM group received access to these same
meal plans and dietary information, but they also received personalized system-generated feedback on
their progress. The feedback on progress was provided using system-generated personalized reports
that were populated with the data entered into the platform by the participant. Feedback included
progress in relation to weight maintenance goals; usage of the online diet and physical activity diary
(which was recommended but not mandated); usage patterns for website features; and level of success
with weight loss. Those allocated to the enhanced group also received an escalating scale of email
reminders followed by SMS text message reminders (if no response) to use the diary, visit the website,
to ‘weigh-in’ by recording their weekly weight in the online program, and a relapse phone call if their
recorded weight rebounded by ≥3% to remind them to return to weight loss mode (Table S1).

2.3. Measures

Participants were assessed at baseline and 12 months [18] by blinded research assistants. Height,
weight, waist circumference, and blood pressure were measured using standardized procedures [18]
and BMI calculated. Following an overnight fast, blood samples were collected and analyzed for total
cholesterol, low density lipoprotein (LDL), high density lipoprotein (HDL) cholesterol, triglycerides,
glucose, and insulin by a single National Association of Testing Authorities accredited pathology
service using standard automated techniques.

2.4. Data Analysis

Baseline variables were compared between treatment groups using analysis of variance (ANOVA)
for continuous variables and chi-square tests for categorical variables. Analysis of covariance
(ANCOVA) was used to test for group differences in outcomes at 12 months after adjusting for the
baseline values of the outcome and sex. Analyses were performed in Stata v11 or SAS v9.2 (StataCorp,
College Station, TX, USA). Intention-to-treat (ITT) analyses included all participants randomized at
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the weight loss management phase baseline, with missing follow-up data imputed using the last
observation carried forward (LOCF).

Figure 1. Participant flow from baseline of initial 24-week web-based weight loss intervention to group
allocation in the WLM program. Further detail regarding participant flow has been published [15].

3. Results

At entry into WLM 227 participants were randomized to Basic WLM (n = 114) or Enhanced
WLM (n = 113) program versions, with demographic data summarized in Table 1. Mean age was
43.3 (±9.7) years, with a mean BMI of 30.6 (±4.1) kg/m2, 42% were male and 95% were Australian-born
(Table 1). There was no significant between-group difference in attrition after 12 months, basic 18.4%
and enhanced 23.9%, p = 0.31.

Both the Basic and Enhanced WLM groups successfully achieved WLM after 12 months with no
significant rebound in weight. There were no significant between-group differences (p > 0.05) for the
primary outcome of BMI with mean weight change (12 months—baseline) similar between the basic
(−0.5 (1.9) kg/m2) and enhanced groups (−0.5 (1.6) kg/m2), p > 0.05 (Table 2). Table 2 shows that there
were no significant differences in secondary outcomes between groups up to 12 months (p > 0.05).
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4. Discussion

Whilst participants in both intervention arms of the current trial successfully maintained weight
over one year of participating in a web-based program design to support maintenance of lost weight,
those with access to the additional features designed to provide support and personalized feedback
on diet, physical activity, and weight loss did not achieve better outcomes compared to those
receiving access to the online program with minimal support. Both groups regained approximately
one-and-a-half kilograms over the 12-month maintenance period, which was not significantly different
between groups. This is comparable to results of the active intervention arms from a recent systematic
review of all WLM intervention modes that included both food intake and physical activity advice,
including group programs, face-to-face, and internet interventions [7]. The review included almost
3000 participants across 25 comparisons and found that the active intervention arms were associated
with less weight regain of approximately 1.56 kg, up to 12 months [7]. This suggests that both active
intervention arms in the current study were successful in achieving WLM. In our study, it appears
that doing ‘anything’ was enough to support WLM, compared to the no-intervention arms in the
systematic review, which also found no evidence that specific modes of intervention delivery were
more effective than others. This suggests that having access to the level support provided in both the
basic and enhanced versions of the current web-based WLM intervention, following a weight loss
intervention did facilitate maintenance of lost weight. Given that it is well established that weight
regain is common following initial weight loss [19], the results of the current study are important.

Our systematic review evaluating effectiveness of 56 interventions that included a specific dietary
component within the WLM intervention found that 14 achieved significant between-group differences
at follow-up [2]. Furthermore, our recent systematic review and meta-analysis which evaluated the
effectiveness of 84 e-Health interventions, found that e-Health weight loss interventions that include
extra support strategies including counselling, personalized feedback, motivational interviewing
and/or personal contact, appear to achieve significantly greater weight loss compared with standard
eHealth interventions [13]. However, five studies which focused specifically on WLM interventions
found no significant difference in weight change between eHealth WLM programs vs. control [14]. The
authors concluded that there is currently insufficient evidence to recommended eHealth interventions
for WLM and that further high-quality research is required to determine their effectiveness [14].
Although the included studies were heterogeneous the typical intervention characteristics were WLM
interventions that lasted 39 weeks on average, had approximately 180 participants and attrition of 26%
compared to the current WLM study which lasted 52 weeks had 227 participants and an attrition rate
of 21%.

The current study is important because individual studies to date suggest that face-to-face contact
involving either weekly or monthly individual or group counseling sessions are more likely to achieve
WLM than internet support in studies lasting 18 to 30 months. Recent systematic reviews on WLM
interventions [7,14] suggest that there is a need for extended support for weight management following
participation in weight loss programs internationally, as in-person attendance is not likely to be viable
long-term. Hence, prolonged WLM support using eHealth technologies need to be evaluated for both
feasibility, engagement, and cost-effectiveness in the long-term.

Limitations include the lack of a wait list control group, which is similar to the majority of WLM
maintenance studies to date [2]. Although the small sample size and attrition likely reduced the
power to detect significant differences between groups for the secondary outcomes, it is similar to
other WLM trials lasting 12 or more months which had an average drop-out of 20% [7]. Furthermore.
results from the current study need to be interpreted with caution given the meta-analysis within the
systematic review [14] indicates that there is no significant difference between the support methods
during WLM. This is also supported by our review of web-based interventions which also reported
no difference between these two methods of delivery [20]. Strengths include the RCT design, use of
blinded assessors, and the comparison of two versions of the WLM program for 12 months, following
an initial period of weight loss. Future studies should consider evaluating cost-effectiveness and
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efficacy in specific population groups for whom access services may be a challenge, based on a range
of issues related to time, cost, convenience, rurality, health conditions, or other socio-economic factors.

In conclusion, a commercial web-based weight loss maintenance program, with a specific
intervention component targeting maintenance of lost weight can be effective at preventing weight
re-gain up to one year following 24 weeks of weight loss. While the addition of enhanced features that
provide additional feedback and social support did not provide additional benefits during maintenance,
health professionals should advise clients that a specific WLM strategy does facilitate WLM up to one
year following weight loss. Further research addressing level of feedback and support required to
optimize weight status long-term in an online environment is required.

Supplementary Materials: The following are available online at www.mdpi.com/2076-328X/7/4/76/s1, Table S1:
Description of the basic and enhanced commercial web-based weight loss maintenance programs.
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Abstract: Background: Despite cognitive behavioural therapy (CBT) being regarded as the first-line
treatment option for bulimia nervosa (BN), barriers such as its time-consuming and expensive nature
limit patient access. In order to broaden treatment availability and affordability, the efficacy and
convenience of CBT could be improved through the use of online treatments and selective emphasis
on its most ‘potent’ components of which behavioural techniques form the focus. Method: Twenty-six
individuals with BN were enrolled in an online CBT-based self-help programme and 17 completed
four weeks of regular eating and food-monitoring using the online Food Diary tool. Participants were
contacted for a weekly check-in phone call and had their bulimic symptom severity assessed at five time
points (baseline and weeks 1–4). Results: There was a significant decrease in the frequency of self-reported
objective binge episodes, associated loss of control and objective binge days reported between pre- and
post-treatment measures. Significant improvements were also observed in most subscales of the Eating
Disorder Examination-Questionnaire. Conclusion: This study provides encouraging preliminary evidence
of the potential of behavioural techniques of online CBT in the treatment of BN. Online therapy with
this focus is potentially a viable and practical form of treatment delivery in this illness group. These
preliminary findings support the need for larger studies using control groups.

Keywords: bulimia nervosa; online treatment; self-monitoring; regular eating; cognitive behavioural
therapy; objective binge episodes; purging

1. Introduction

Therapist-led cognitive behavioural therapy (CBT) currently forms the most empirically validated
treatment for bulimia nervosa (BN), and accordingly is widely recommended as the first line treatment
for adults with BN [1,2]. However, the empirical support which this “gold-standard” treatment enjoys
is challenged by the statistic that on average only 23.2% of eating disorder (ED) sufferers actually
access treatment [3], with this figure substantially lower in some urban and rural regions with no
specialist ED services [4]. Importantly, the quality of CBT delivered in the community is inconsistent.
Tobin, Banker, Weisberg and Bowers [5] report that only 6% of clinicians adhere to an evidence-based
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manualised version of CBT for eating disorders (EDs), concluding that therapist ‘drift’ from CBT is the
norm rather than the exception [6]. Moreover, CBT for BN is a specialist treatment, which for a routine
delivery costs US$6000.00 per individual case [7], with the Australian healthcare system rebating less
than half of the CBT sessions for a routine case treated by a psychologist [4].

Modification of CBT-BN structure and delivery is vital to ensure treatment is accessible [8].
Broadening the format of CBT delivery beyond the current therapist-led structure to an online, self-help
program will offset the shortage of ED specialist clinicians. Additionally, overcoming the lengthy
nature of CBT-BN can be achieved through investigation of the most powerful therapeutic components
of CBT-BN, of which behavioural techniques are a promising candidate [9].

1.1. Treatment Delivery Formats to Increase Access

In order to address barriers to accessing treatment, a number of alternative treatment formats
have evolved. These are briefly reviewed.

1.1.1. Guided Self-Help

Various forms of guided self-help for BN have been available for several decades now, allowing
a body of research to have evolved assessing its effectiveness. People who receive professional
therapeutic support throughout their self-help treatment program display superior treatment outcomes
to those independently engaging in self-help, producing equivalent outcomes to therapist led CBT for
one-third of BN patients [10]. Accordingly, the addition of monthly thirty-minute guidance sessions
for patients’ observing Fairburn’s Overcoming Binge Eating self-help manual [11] raised symptomatic
improvement from 25% for those receiving no guidance, to 36% for telephone guidance and 50% for
face-to-face guidance [12]. Supervision requirements for self-help treatment options are one-fifth of
that required for a complete CBT course [13], advocating for a “stepped-care” approach which allows
for the appropriate allocation of therapeutic skills according to one’s clinical severity [14,15].

1.1.2. Online Self-Help

The successful application of CBT’s primary principles into recent technological advancements
has been demonstrated across a range of formats including online programs [16–21], email
correspondence [22,23], text messaging [24] and CD-ROM programs [25]. Pretorius et al. [19] recently
evaluated a web-based CBT intervention consisting of eight 30–40 min interactive online sessions
for a sample of 101 patients diagnosed with BN or eating disorder not otherwise specified (EDNOS)
with bulimic features. In addition to weekly email support, completion of the eTherapy program
resulted in a significant improvement in the frequency of objective binge episodes (OBEs), purge
episodes and global Eating Disorder Examination (EDE) [26] maintained at the six-month follow
up. Additional support for eTherapy has been provided by a study of 75 BN or EDNOS patients of
whom 25.8% displayed abstinence from bulimic behaviours following engagement in an eight-session
online CBT-based program [21]. These findings are comparable to the 20% and 30% post-treatment
abstinence from bulimic behaviours observed following the use of manual-based CBT self-help books
and face-to-face CBT treatment, respectively [10,14].

Self-monitoring via a technological device upholds numerous benefits to traditional pen and
paper methods, including in-built reminders to prompt higher completion, more ecologically valid
data, real-time monitoring and personalised, immediate feedback on one’s entries [27,28]. The recent
popularity of a smartphone application for ED self-monitoring, known as ‘Recovery Record’, has seen
108,000 downloads across a two-year period, of which the majority of users logged their daily meals
on the application for a thirty-day period [28]. However, Walsh and colleagues [27] found that while
people with EDs viewed the idea of online monitoring favourably, they did not experience any benefit
in practising the technique themselves.
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1.2. Behavioural Components of CBT

Despite the extensive number of clinical trials assessing CBT as an entire treatment package,
little empirical evidence exists on the effectiveness of CBT’s individual therapeutic techniques [29].
Component analyses of CBT treatment for depression and anxiety demonstrate that therapy consisting
purely of behavioural techniques produces equivalent outcomes to therapy involving both behavioural
and cognitive techniques [30]. Moreover, in a comparative treatment trial for BN, CBT produced a
greater shift in patients’ distorted attitudes regarding shape, weight and extreme dieting as compared
to a simplified behavioural version of CBT, yet was equivalent in all other treatment outcomes [31].
Key behavioural components of CBT for BN are briefly reviewed below.

1.2.1. Self-Monitoring

Self-monitoring is one of the first behavioural tasks introduced in CBT whereby patients record
a target behaviour and any associated antecedents as they occur within their natural context [32].
Self-monitoring allows the clinician and patient to jointly evaluate problematic behavioural patterns,
work to reduce them and can spark reactive effects due to the inherently reinforcing or punishing
nature of self-records [32].

In CBT-BN, daily self-monitoring is introduced in the first session and requires patients to record
their food and drink intake, including binge or compensatory behaviours, time, meal type and
associated feelings at each meal [33]. A number of experts credit self-monitoring as the most powerful
therapeutic intervention in the treatment of BN [9,34]. In support of this, investigations of the temporal
effectiveness of CBT reveal the largest reduction in key bulimic behaviours occurs within the first four
to six weeks of treatment, while self-monitoring and regular eating are being introduced, and is the
best predictor of short and long term treatment outcomes for BN patients [35–39].

Latner and Wilson [9] conducted one of the very few studies examining the effect of
self-monitoring in BN treatment. Following six to seven days of food-monitoring, 30 individuals
diagnosed with either BN or binge eating disorder (BED) reported a significant decrease in OBEs.
It has also been found that in addition to a reduction in OBEs, self-monitoring produces a
simultaneous increase in subjective binge episodes (SBEs). Such a response was termed ‘binge drift’,
with Hildebrandt and Latner [34] claiming that although food monitoring allows for greater awareness
of one’s eating behaviours, it may not target the destructive thoughts and negative affect, characteristic
of the loss of control (LOC) experienced during binges. Other studies have examined the efficacy of
self-monitoring alone in small or non-clinical samples, also suggesting its effectiveness [40,41].

1.2.2. Regular Eating: The Three-Hour Rule

Paired with food monitoring is another behavioural activity known as the three-hour rule whereby
patients are instructed to consume three planned meals and two or three planned snacks daily to
ensure food deprivation does not exceed three to four hours [42,43]. Regular eating interrupts the
heavy dietary restriction practiced by individuals with BN, reducing vulnerability to psychological
and physical triggers for a binge [44].

Despite emphasis on regular eating as a fundamental component of CBT for BN [45], there has been
limited empirical investigation into its effectiveness as a singular component. Shah, Passi, Bryson and
Agras [46] reported the consumption of three meals and one snack daily resulted in the highest abstinence
from binge eating and purging in a sample of 158 BN patients receiving either CBT or interpersonal
psychotherapy (IPT). Additionally, high adherence to regular eating has also been shown to lower weekly
binge frequency in a sample of 38 university students presenting with regular binge eating [44].

The current study endeavours to expand upon the preliminary research examining self-monitoring
and regular eating to investigate their joint effectiveness in a modified CBT treatment program. In an
attempt to enhance the efficacy of online CBT and consequently improve treatment outcomes for
people with BN, the current study explores the therapeutic effectiveness of food monitoring and the
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“three-hour rule” via an online, low-intensity CBT program known as Binge Eating eTherapy (BEeT),
recently developed by the Centre for Eating and Dieting Disorders (CEDD) at the University of Sydney.

Firstly, it was hypothesised that following Stage 1 low-intensity CBT (online self-monitoring
and “three-hour rule” training), participants will display a significant reduction in OBEs, LOC and
compensatory behaviours. Secondly, in line with prior findings of ‘binge drift’, we hypothesise an
increase in SBE pre-post treatment measures.

BN possesses the highest psychiatric comorbidity of the ED’s [47], with up to 94.5% of sufferers
meeting criteria for at least one DSM-IV disorder axis I diagnosis [48] and evidence suggests this
comorbidity can be linked to more severe BN psychopathology [49,50] and symptom persistence [51].
For this reason, consideration of these factors was also considered pertinent in the current study.
Specifically, we expected that a preliminary exploratory analysis of participants with comorbid mood
disorders and/or severe bulimic behaviours in this cohort will display lower treatment compliance
and poorer therapeutic outcomes.

2. Materials and Methods

2.1. Participants

Participants were recruited from the general Australian community using online advertisements
on health websites, social media announcements, referrals from health professionals and paper
advertisements placed on the grounds of the University of Sydney. The study was approved by
the Sydney Local Health District Ethics Review Committee, Royal Prince Alfred Hospital Zone (Ethics
Approval Number: X14-0302).

Of the 69 individuals who expressed interest, 26 females entered the study (See Figure 1).
Participants were eligible for this study if they were aged between 16 to 65 years of age and met
a full DSM-5 [52] diagnostic criteria for BN (purging or non-purging type). Participants below 18 years
of age were required to provide parental consent. As assessed by the Eating Disorder Examination
Questionnaire (EDE-Q) [53], participants must have engaged in OBEs and inappropriate compensatory
behaviours (inclusive of vomiting, excessive laxative or diuretic use, extreme exercise or severe dietary
restriction) at least once per week in the preceding 28 days from when the questionnaire was taken.
The presence of such behaviours across the preceding three months was confirmed by a senior clinical
psychologist with experience in treating ED patients who discussed symptom presentation with the
patient in a thorough phone interview. As part of the interview, participants’ self-evaluation due to
shape and weight, as assessed on the EDE-Q, was also confirmed.

Exclusion criteria included a body mass index (BMI) below 18.5 and current participation
in a CBT psychological treatment specifically for their eating disorder. Individuals engaging in
general psychological or pharmacological treatment were not excluded from the study, neither were
participants with a comorbid psychiatric disorder. If a safety plan and regular monitoring of risk
could not be established for participants with self-harm and suicide behaviours, they were excluded
from the study. Monitoring of risk included follow-up phone calls if participants’ displayed thoughts
of self-harm or suicide in their weekly questionnaires or Food Diary entries. In this phone call, the
severity of these thoughts was clarified and regular contact of the participant with an informed health
professional was confirmed. Previous or acute active suicidality or self-harm behaviours did not
obviate inclusion.
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Figure 1. Flowchart of study participants.

2.2. Materials

2.2.1. Binge Eating eTherapy Program (BEeT)

The BEeT program consists of ten, one-hour interactive, multi-media sessions employing
low-intensity CBT delivered by a pre-recorded therapist. Session 1 addresses the regular eating
according to the “three-hour rule” and self-monitoring of eating using the online Food Diary. Access
to the Food Diary tool was provided upon completion of Session 1 of the online program. Specifically,
participants were educated on the impact of severe dietary restriction and how “delayed eating” is
linked to urges to binge. Participants were encouraged to offset this by structuring their eating around
three planned meals and two to three planned snacks daily.

The Food Diary tool is based upon the self-monitoring procedure for recording of eating
behaviours as specified in most eating disorder therapies, including all existing CBT programs for
BN [42,43,54,55]. Participants were to log a separate diary entry for each meal recording the following
details: meal type, type and quantity of food and beverage consumed, the time at which intake
occurred, whether the meal was considered to be a binge or over-eating, any urge to binge, type and
quantity or length of any compensatory behaviours and associated events or feeling. On participants’
entry of their dinner record in the diary, end of day on-screen feedback is provided on the “three-hour
rule” and on the presence of binges across that day. Importantly, the feedback encouraged participants
to continue practising the behavioural activities.
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2.2.2. SMS Reminders

A daily SMS is sent to participants’ mobile phones at approximately 9 a.m. as a reminder to
record their meals using the Food Diary tool throughout the day. An additional evening SMS is sent at
approximately 6 p.m. to participants who had not completed a Food Diary entry for the preceding two
days to prompt reengagement.

2.3. Psychometric Measures

All the psychometric measures listed below formed part of the pre- and post-treatment maxi
eScreens. The mini eScreen weekly assessments consisted of a shortened version of the EDE-Q,
the Kessler Psychological Distress Scale (K10) and the self-harm and suicidality risk assessment.
All psychometric measures were self-report assessments administered online. There exists a high
correspondence between the psychometric measures delivered using online and written formats [56].

2.3.1. Eating Disorder Examination Questionnaire (EDE-Q)

The 16th edition of the EDE-Q [53] is a 30-item self-report version of the interview-delivered
EDE [26]. The EDE-Q examines the behavioural features of one’s ED, including the frequency and
days of OBEs and SBEs as well as the frequency of purging, laxative use and excessive exercise over
the preceding 28 days. The EDE-Q also contains four subscales (Shape Concern, Weight Concern,
Eating Restraint, and Eating Concern) assessing the cognitive and emotional aspects of the ED, which
utilise a seven-point Likert scale ranging from scores of 0 to 6, with higher scores indicative of more
severe symptomology.

The EDE-Q was used to validate a diagnosis of BN and determine the severity of patients’ bulimic
behaviours, with frequency of binging and compensatory behaviours constituting the primary outcome
measures. The EDE-Q upholds good reliability (Cronbach’s α = 0.90) [57].

2.3.2. Kessler Psychological Distress Scale (K10)

The K10 [58] is a screening tool used to monitor psychological distress experienced by patients
and comprises of ten questions, each consisting of five response options, which assess the degree of
negative emotionality experienced across the past 28 days (pre- and post-treatment questionnaires) or
7 days (weekly questionnaires). The K10 has good reliability (Cronbach’s α = 0.93) [58].

2.3.3. Eating Disorder Quality of Life Questionnaire (EDQOL)

The EDQOL [59] consists of 25-items examining the quality of life experienced by individuals
suffering with an ED. Four subscales assess the impairment upon four primary domains including
Psychological, Physical/Cognitive, Work/School and Financial domains. The EDQOL has good
reliability (Cronbach’s α = 0.94) [59].

2.3.4. Three-Factor Eating Questionnaire (TFEQ)

The TFEQ [60] consists of three subscales assessing dietary restraint, disinhibition or loss of
control over eating and hunger perception. The self-report assessment consists of 36 items with a
yes/no response option, 14 items using a 1–4 response scale and a single vertical rating item.

2.3.5. General Information and Demographics

This series of questions concerns the general demographic information including age, gender,
occupation, cultural background/ethnicity and setting of residence.

2.3.6. General Mental Health

This series of questions gathers information regarding participants’ current primary and secondary
mental health concerns, such as eating/weight issues, anxiety, stress, depression or substance/alcohol
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issues, whether or not these mental health concerns are being treated and by which mental health
service, such as psychiatrist, psychologist, mental health nurse, social worker, counsellor, medical
doctor or self-help book, and the type of treatment they are accessing, such as CBT, general counselling,
hypnosis, antipsychotics or antidepressants.

2.3.7. Self-Harm and Suicidality Risk Assessment

This assessment reviews the history of participants’ suicidal and self-harming thoughts and
actions. It explores whether participants have had thoughts of suicide, attempted suicide or tried to
injure or harm themselves in the previous 12 months or 28 days prior to completing the assessment.

2.4. Procedure

A brief telephone assessment screened participants for suitability; those eligible completed written
informed consent and were then administered a comprehensive online assessment. Participants were
instructed to complete Session 1 of the program and upon completion to immediately begin recording
subsequent meals and episodes of binging and/or compensation in the online Food Diary for the
following 28 days (See Figure 2).

Figure 2. Schematic of the timing and sequence of assessments and included measures. Note:
Week one, week two and week three assessments were identical. EDE-Q = Eating Disorder
Examination-Questionnaire; K10 = Kessler Psychological Distress Scale; EDQOL = Eating Disorder
Quality of Life Scale; TFEQ = Three Factor Eating Questionnaire.

On the 7th, 14th and 21st day following their first Food Diary entry, participants completed a
mini eScreen questionnaire and received a 15- to 20-min check-in phone call from a research assistant
trained by the CI (clinical psychologist). Each phone call was guided by a standardised set of questions
and feedback developed by a clinical psychologist (S.M.) with over 15 years of experience using CBT
for BN. Obstacles hindering participants’ ability to adopt the Food Diary and three-hour rule were
discussed, with a member of the treatment team presenting solutions in accordance with key CBT
techniques of psychoeducation and positive reinforcement. Participants were sent an email the day
prior to the scheduled phone call prompting completion of the mini eScreen questionnaire, followed
by reminder text message on the day of the phone call.

On the 28th day of using the Food Diary, participants completed the final comprehensive online
assessment (maxi eScreen) and received a final check-in phone call. Participants then gained access to
remaining components of the BEeT program to engage in a pure self-help format independent of the
study protocol.

2.5. Statistical Analysis

The data were cleaned and inspected for normality and baseline features of participants were
examined. The statistical analysis was conducted in several stages, focusing on compliance then
symptom outcome variance. First, attrition and compliance of participants with the treatment program
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was examined using the variables of mean number of days a Food Diary entry was made and the
average number of daily Food Diary entries.

Secondly, linear regression analysis was used to test the statistical significance of differences
between the pre- and post-treatment dependent variables of OBE frequency, OBE days, SBE days,
LOC frequency, purge frequency, laxative frequency, exercise frequency, EDE-Q subscale scores, global
EDE-Q score, global EDQOL score and global TFEQ score. Comparisons between groups were based
upon a two-tailed Bonferroni-corrected α of 0.0036 (0.05/14). Linear regression analyses and pairwise
comparisons were used to assess changes in OBE frequency, OBE days, purge frequency, laxative
frequency, SBE frequency, dietary restriction and the number of days of Food Diary entries between
the week one, two and three measures.

Finally, in order to determine if differences in participants’ clinical and demographic features
at baseline were associated with their treatment compliance, bulimic symptom severity and bulimic
symptom improvement, these three outcome variables were converted into binary variables.

Treatment compliance variables (treatment completion, days of Food Diary entries, number
of Food Diary entries) and treatment outcome variables (pre- to post-treatment change in binge
frequency, purge frequency, laxative frequency, excessive exercise frequency, dietary restraint score)
were converted into three binary distributions with the reference point (or cut-off) specified at 50%, 75%
and 90% of the original variable value. Three distributions were created as a precautionary measure in
the absence of any prior convention from previous BN treatment studies regarding the conversion of
continuous dependent variables into binary variables.

A series of paired t-tests were used to examine differences between the binary variable levels
in terms of the continuous variables of age and K10 score. Similarly, a Fisher’s exact test examined
differences between binary variable levels in terms of the categorical predictor variables of secondary
mental health concerns, active/past suicidality and active/past self-harm. Analyses were conducted
using the SPSS for Mac OS X version 22.0.

3. Results

3.1. Participant Characteristics

The mean age of the 25 female participants enrolled in the eTherapy program was 30.24 years
(range 16–47 years, SD = 9.37) and the mean BMI was 25.1 (range 18.8–50.7, SD = 6.88). Only one
participant was below 18 years of age. The sample included participants with normal weight BN
and overweight BN. All participants met the DSM-5 criteria for BN at baseline [52]. Five participants
(20.0%) satisfied the DSM-5 criteria for BN, non-purging type [52], the remainder met the purging type
category. A high proportion of participants reported comorbid anxiety (32.0%) or depression (40.0%)
as a secondary mental health concern. No participants were excluded on the basis of their self-harm or
suicidality assessment. Nineteen participants (76.0%) reported engaging in another form of treatment
at baseline. The most commonly reported treating professional was a psychologist or psychiatrist
(56.0%), followed by GP (24.0%) and dietitian (12.0%). The sociodemographic variables of participants
as reported at baseline are displayed in Table 1.

3.2. Attrition and Compliance

Of the 25 participants enrolled in the online program, four participants (16.0%) did not complete
Session 1 and therefore did not access the Food Diary tool (dropouts). Four participants (16.0%) failed to
complete the four weeks of monitoring and the final assessment (non-completers) and 17 participants
(68.0%) engaged in the four-weeks of treatment and completed the final assessment (completers).
The non-completers engaged in the Food Diary tool for an average of 18.8 days (SD = 2.06), that is
approximately 2.5 weeks, prior to disengaging from the treatment program.

On average, the 17 completers logged at least one entry in the online Food Diary for 87.1% of the
possible 28 days (range: 16–28 days, M = 24.4, SD = 4.76). The most common number of daily Food
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Diary entries made by all participants was five per day. There was a significant difference in the mean
number of days of self-monitoring (indexed by at least one Food Diary entry) between the four weeks
of treatment, Wald χ2 (3, N = 17) = 15.03, p = 0.002. Specifically, there was a significant decrease in
the mean number of days monitored between week one (M = 6.7, SD = 0.86) and week two (M = 6.1,
SD = 1.52, p = 0.042); week three (M = 6.06, SD = 1.89) and week four (M = 5.47, SD = 2.04, p = 0.05) and
week one and week four (p = 0.002). Generally, the mean number of days monitored decreased each
week, although at the end of treatment (week four) the average was still approximately 5.5 days of the
7. Participants’ (n = 17) regularly monitored their food intake (indexed by five or more Food Diary
entries) for an average of 21.2% of the possible 28 days (range: 0–28 days, M = 5.9 days, SD = 8.00).

Table 1. Baseline characteristics of participants (n = 25).

Participant Feature Frequency (%)

Employed 60
Student 24

White/Caucasian 84
Asian 12

Metropolitan residence 64
Regional residence * 24

Rural residence 12
Comorbid anxiety 32

Comorbid depression 40
Comorbid substance/alcohol issues 16

Receiving concurrent treatment 76
Frequent alcohol consumption (4 or more times per week) 36

Past suicidality 60
Active suicidality (within previous 28 days) 20

Past self-harm 48
Active self-harm (within previous 28 days) 12

* NSW Health categorises regional residence as outside a major metropolitan city (e.g., Sydney) but not a rural
location. Examples of regional locations include Wyong and Wagga Wagga.

Due to scheduling constraints, 13.2% of weekly phone calls were not completed at the exact
seven-day mark. On average, these phone calls occurred 2.0 days (range: 1–8 days, SD = 2.35) later
than the scheduled date and five phone calls did not take place. Moreover, 26.4% of the weekly
questionnaires were not completed on time at the 7-day mark and were delayed by an average of
2.83 days (range: 1–11 days, SD = 2.81).

3.3. Treatment Outcomes

Table 2 provides the means and standard deviations for all dependent variables at each assessment
period, as well as regression analysis results. Participants (n = 17) displayed a significant pre-post
treatment decrease in the mean frequency of objective binge episodes, Wald χ2 (1, N = 17) = 21.62,
p < 0.00, mean number of days participants’ experienced OBEs, Wald χ2 (1, N = 17) = 12.99, p < 0.001
and frequency of perceived loss of control experienced during OBEs, Wald χ2 (1, N = 17) = 12.47,
p < 0.001. Pairwise comparisons revealed a significant increase in the mean number of objective binge
days experienced in week one (M = 2.7, SD = 2.03) to week two (M = 3.5, SD = 2.07), p = 0.006.

There was no significant change in the number of days participants experienced subjective binge
episodes between pre- and post-treatment measures, Wald χ2 (1, N = 17) = 0.704, p = 0.401.

Using the Bonferroni correction, the decrease in the pre-post treatment frequency of purging
episodes was no longer significant, Wald χ2 (1, N = 13) = 4.30, p = 0.038. No significant differences
were found in other compensatory behaviours of laxative use and excessive exercise.

There was a significant decrease from baseline to post-treatment in the mean global score on the
EDE-Q, Wald χ2 (1, N = 17) = 12.86, p < 0.001, as well as the mean scores on three EDE-Q subscales
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including dietary restraint, Wald χ2 (1, N = 17) = 10.75, p = 0.001, eating concern, Wald χ2 (1, N = 17) =
10.18, p = 0.001 and shape concern, Wald χ2 (1, N = 17) = 9.92, p = 0.002.

The results of the Wilcoxon signed rank test (non-parametric sensitivity analysis) supported the
respective statistical significance and non-significance of the preceding regression analyses examining
the difference in bulimic symptomology between pre- and post-treatment measures.

Table 2. Treatment outcomes for Eating Disorder Examination-Questionnaire (EDE-Q), Eating Disorder
Quality of Life Scale (EDQOL) and Three Factor Eating Questionnaire (TFEQ) Scores (n = 17).

Outcome
Pre-Treatment

Means (SD)
Post-Treatment

Means (SD)
p Value

Test Statistic
Wald χ2 (df = 1)

EDE-Q

Objective binge frequency 23.7 (16.63) 14.9 (12.55) p < 0.001 * 21.62
Objective binge days 17.9 (6.17) 10.8 (9.31) p < 0.001 * 12.99

Loss of control frequency 21.0 (12.01) 14.1 (13.87) p < 0.001 * 12.47
Subjective binge days (n = 16) 9.7 (9.60) 7.4 (6.26) p = 0.401 0.70

Purge frequency (n = 13) 20.4 (20.45) 14.4 (18.85) p = 0.038 4.30
Laxative use frequency (n = 7) 11.9 (11.45) 9.3 (10.61) p = 0.071 3.25

Excessive exercise frequency (n = 11) 9.5 (10.58) 6.5 (8.42) p = 0.123 2.38
Dietary restraint 4.1 (1.14) 2.9 (1.84) p = 0.001 * 10.75
Eating concern 4.1 (1.11) 3.0 (1.41) p = 0.001 * 10.18
Shape concern 5.3 (0.72) 4.5 (1.25) p = 0.002 * 9.92
Weight concern 5.0 (0.60) 4.4 (1.48) p = 0.076 3.14

Global score 4.6 (0.55) 3.7 (1.31) p < 0.001 * 12.86

Other Outcomes

EDQOL global score 1.9 (0.71) 1.8 (0.865) p = 0.564 0.33
TFEQ global score 34.5 (4.91) 34.7 (4.61) p = 0.888 0.02

* Statistically significant (p < 0.0036). Comparisons based upon Bonferroni-corrected α of 0.0036 (0.05/14). Note:
EDE-Q = Eating Disorder Examination-Questionnaire; EDQOL = Eating Disorder Quality of Life Scale; TFEQ =
Three Factor Eating Questionnaire.

3.4. Predictors of Outcome and Dropout

The Fisher’s Exact Test revealed a significant association between the participants’ level of bulimic
severity and their degree of improvement in binge frequency, p = 0.002. Participants who displayed
a 50% or greater reduction in binge frequency all were classed as less severe in bulimic presentation
(defined by an average of 1–7 compensatory behaviours per week). In contrast, the majority (77.8%) of
participants who displayed less than 50% reduction in binge frequency were classified as more severe
in bulimic presentation.

Bulimic symptom severity was also associated with dietary restraint, p = 0.050. A statistical
trend emerged whereby a larger number of participants who displayed a 50% or greater reduction in
dietary restraint scores, had low bulimic severity (87.5%) as compared to high bulimic severity (12.5%).
Conversely, more participants with high bulimic severity (66.7%) displayed less than 50% reduction in
restraint scores as compared to those with low bulimic severity (33.3%).

Overall, treatment compliance and degree of improvement in compensatory behaviours were not
significantly associated with participants’ age, secondary mental health concern, K10 score, active/past
suicidality, active/past self-harm and bulimic symptom severity.

4. Discussion

The findings of this study provide preliminary support for the food monitoring and regular
eating techniques of CBT delivered online. Four weeks of guided, online stage 1 CBT resulted in a
significant decrease in the frequency of OBEs, number of OBE days and frequency of associated LOC
from baseline to post-treatment measures. There was also a significant decrease in both global EDE-Q
scores and the EDE-Q subscales of dietary restraint, eating concern and shape concern. No change
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was observed in frequency of SBEs and compensatory behaviours including purging, laxative use and
excessive exercise.

4.1. Attrition and Compliance

The current study has a considerably lower dropout rate (16%) than other online CBT studies (35%
to 82%) [20]. Treatment compliance remained high with the Food Diary being entered at least once for
an average of 87.1% of the possible 28 days. The food-monitoring compliance reported by previous
studies is varied, ranging from 100% compliance for six to seven days of self-monitoring [9,34] to 46%
compliance for 56 days of self-monitoring [41] The compliance achieved by the present study fits within
the range reported by others and suggests that 28 days of food-monitoring may be an appropriate
compromise between harnessing the technique’s therapeutic potential and maintaining motivation
to engage. Furthermore, many participants reported that the repetitive and tiresome nature of food
monitoring was largely offset by the motivating nature of the weekly phone calls, with such anecdotal
feedback suggesting an important role for therapeutic contact treatment compliance. However, due to
the absence of appropriate control groups, the role of regular therapeutic contact and digital access to
the Food Diary in producing heightened treatment compliance is yet to be elucidated.

Inaccuracies in the logging of meals in the Food Diary prevented accurate evaluation of
participants’ compliance with the “three-hour rule”. The absence of such valuable information is due
to the inaccurate recording of meal time or meal type, with most participants not adjusting the default
settings of 7:00 a.m. and Breakfast when entering in the Food Diary. Consequently, an analysis of this
data was not conducted. We recommend future studies adopt more stringently formatted systems to
ensure accurate timing of meals is recorded [44].

4.2. Treatment Outcomes

The brief four week intervention achieved key symptom improvement comparable to the
treatment outcomes of considerably longer online CBT self-help programs lasting for two to four
months on average [16–19,21,61]. The preliminary results here contradict a recent review reporting
that people with EDs do not find self-monitoring beneficial in practice [27] and rather supports the
potential for concise, online self-monitoring programs. It is possible, however, that the observed
improvements may possess short-term therapeutic effect, necessitating self-monitoring be examined
over an extended time period which may cause the task to become burdensome.

The absence of a significant reduction across compensatory behaviours, despite an observed
improvement in binging measures, may be due to several features of the current study. These include
the short intervention period of four weeks and the small subset of participants having reported
engaging in purging (n = 13), laxative use (n = 7) and excessive exercise (n = 11) as compensatory
behaviours. Alternatively, given that the primary objective of food monitoring and the “three-hour
rule” is to establish a regular eating pattern [42], it would appear logical for earlier change to be
observed in binge frequency prior to compensatory behaviours. The paucity of evidence regarding the
therapeutic effect of regular eating upon compensatory behaviours [46] necessitates future replication
using larger sample sizes to confirm such suggestions. Additionally, considering early treatment
response is known to predict short and long term BN treatment outcomes [38,39], the significant
improvement observed in OBEs, LOC and dietary restraint following the use of only two behavioural
techniques from Fairburn’s 20-week program [42] may be indicative of future improvement.

Although participants’ displayed an overall reduction in the number of OBE days from pre- to
post-treatment measures, there was an unexpected increase in OBE days from week one (2.65 days)
to week two (3.53 days). Given that the week two questionnaire was completed at the mid-point
of treatment, perhaps the observed trend represents participants’ initial motivation for recovery
becoming later overpowered by the strength and habitual nature of their disordered eating behaviours.
Alternatively, having people with BN closely review their egodystonic symptoms in the form of
a Food Diary may prompt a decrease in mood and increase the likelihood of binges to regulate
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the distress and shame surrounding their eating behaviours [62]. More simply, participants may
have developed heightened awareness regarding their behaviours in the second week of monitoring
or perhaps documented their binges more truthfully once they became more comfortable with the
treatment process. Further research is required to clarify whether an initial rise in OBE days is a typical
BN treatment response or an anomaly of the current study.

Contrary to Hypothesis 2, no significant change was found in the number of days participants’
recorded experiencing SBEs, and this challenges Hildebrandt and Latner’s [34] ‘binge drift’ observation.
The theoretical justification for ‘binge drift’ as the inability of self-monitoring to adjust dysfunctional
cognitions [34] is also challenged by the observed decrease in the EDE-Q measures of attitudinal
eating disorder psychopathology. Self-help CBT programs consisting of a longer two month treatment
program have been unable to achieve such attitudinal change, similarly claiming that additional
treatment time and greater focus upon cognitive elements are required [63,64]. Thus, the attitudinal
improvement brought about by a considerably shorter behaviourally-based program alludes to
suggestions that cognitive adjustments can be prompted by engaging in behavioural activities [30].
For example, persistence in implementing the “three-hour rule” allows for first-hand experience of the
benefits of regular eating and provokes correction of certain fears or maladaptive cognitions regarding
their shape. In a similar manner to the component analyses of CBT for depression [65], the ability of
behavioural techniques to harness improvement in cognitive measures must be validated through
direct comparison of the cognitive and behavioural components of CBT-BN.

4.3. Predictors of Treatment Compliance and Outcome

Participants with a more severe clinical presentation of BN displayed a smaller improvement
in both OBE frequency and dietary restraint as compared to participants with less severe BN
symptomology. Differential treatment responses as a function of one’s clinical severity is mirrored
in similar studies of guided self-help treatment [13,15] and fits within the “stepped-care” structure
of treatment allocation [14]. Online stage 1 CBT appears to approach the therapeutic effectiveness
of face-to-face treatment for a sub-set of less severe BN patients, whilst overcoming the barriers of
cost, accessibility and duration of a treatment format, which may be unnecessarily excessive for their
condition [8]. However, given the small sample size, it is possible that the statistical trend observed
between dietary restraint and bulimic severity may represent a Type 2 error and requires replication in
larger samples.

In contrast with existing literature on CBT treatment for BN [49,66,67], in this sample treatment
compliance and bulimic symptom improvement was not significantly associated with baseline
measures of depression or the presence of comorbid mood or anxiety disorders. The absence of
such association may be due to the heavy concentration of behavioural techniques within the current
study. Behavioural activities provide a practical and “hands-on” approach to treatment that is likely to
enhance self-efficacy and offset the hopelessness brought upon by depressive traits and the bulimic
symptoms [65,68,69]. Specifically, self-monitoring allows for direct observation of one’s efforts to
adhere to the “three-hour rule” and provides objective evidence of their attempts. Taken together
with the encouragement provided by a therapeutic assistant, behavioural activities provide direct,
observable change in depressed participants which may shift their external locus of control [66] and
offset poor treatment compliance. Such justification is supported by recent suggestions regarding
the importance of motivation as a predictor of BN treatment success [70] and should be included
as a baseline measure in future studies. Additionally, the equivalent treatment compliance and
therapeutic effectiveness across participants aged between 16 to 47 years, once more broadens the
scope of candidates suitable for this treatment.

4.4. Strengths, Limitations and Future Research

The current study provides a novel contribution to the literature on BN treatment by offering
preliminary pilot study evidence for the clinical effectiveness of an online, stage 1 CBT program.
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The BEeT program employed in the study is a highly structured and sophisticated program,
professionally developed by team of ED specialists and constructed based upon relevant empirical
research on CBT-BN. Additionally, therapeutic guidance was provided by a non-expert trained in
how to deliver the behavioural components of CBT treatment, offering promise as a method that
could be used broadly by non-experts. The present study improves upon methodological limitations
in the existing literature [71] having recruited a pure clinical sample of BN patients. Additionally,
all communication took place via email and the telephone, maintaining the largely anonymous nature
of online treatment and increasing the accessibility for patients who are busy with work, study or carer
commitments as face-to-face interviews were not required.

Due to the relatively small sample size, these findings must be considered tentative until an
adequately powered study is conducted. The absence of a waitlist control condition also limits the
conclusions regarding the causal role of the treatment program and necessitates other robust research
designs be conducted. A randomised controlled trial will also allow for comparison of online, stage 1
CBT against conventional CBT programs, with the presence of control arms providing further clarity
regarding the role of therapeutic guidance techniques, such as reminder text messages and weekly
phone calls, in provoking the greatest change in one’s behaviours.

Given that 56% of participants reported receiving additional treatment, other than CBT, for their
ED, it is possible that improvement observed may be partly attributed to their concurrent treatment
program. However, seeing as all participants were engaged in their additional treatment prior to
entering the current study, it appears that the self-monitoring and regular eating techniques enforced
may have been instrumental in bringing about change.

Future research should control for concurrent treatment to isolate the effects of behavioural
techniques and strengthen claims regarding its therapeutic effectiveness. Furthermore, considering
previous research [72] suggests that the reactive effects of self-monitoring are limited to the time period
for which the individual actively engages in self-monitoring, future studies should include a follow-up.

5. Conclusions

The present study provides preliminary evidence for the clinical effectiveness of brief behavioural
self-monitoring and regular eating training (BEeT) delivered online which, if replicated in a larger
sample, may result in the development of shorter, yet equally effective, forms of treatment. Concise
programs would make treatment accessible for a much broader range of people with BN for whom
their work or study commitments and financial constraints make it extremely difficult for them to
engage in three months of one-hour weekly therapy sessions [14]. Additionally, the digital format of
treatment delivery overcomes the barriers of accessibility and cost inherent in the treatment of EDs
and which are of particular concern for rural and regional residents. The current findings provide
the justification for a randomised controlled trial to elucidate the clinical benefits of emphasising
behavioural techniques which form part of typical CBT-BN delivery by online modalities.
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Abstract: Several lines of evidence suggest that Virtual Reality (VR) has a potential utility in eating
disorders. The objective of this study is to review the literature on the use of VR in bulimia nervosa
(BN) and binge eating disorder (BED). Using PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) statement for reporting systematic reviews, we performed a PubMed,
Web of Knowledge and SCOPUS search to identify studies employing VR in the assessment and
treatment of BN and BED. The following search terms were used: “virtual reality”, “eating disorders”,
“binge eating”, and “bulimia nervosa”. From the 420 articles identified, 19 were selected, nine
investigated VR in assessment and 10 were treatment studies (one case-report, two non-controlled
and six randomized controlled trials). The studies using VR in BN and BED are at an early stage.
However, considering the available evidence, the use of VR in the assessment of those conditions
showed some promise in identifying: (1) how those patients experienced their body image; and
(2) environments or specific kinds of foods that may trigger binge–purging cycle. Some studies using
VR-based environments associated to cognitive behavioral techniques showed their potential utility
in improving motivation for change, self-esteem, body image disturbances and in reducing binge
eating and purging behavior.

Keywords: virtual reality; systematic review; binge–purging eating disorders; bulimia nervosa; binge
eating disorder

1. Introduction

Eating disorders (EDs) are widespread, disabling and often chronic mental disorders [1–3].
They are categorized, according to DSM-5 [4], as a group of conditions characterized by a persistent
disturbance of eating or eating related behaviors resulting in altered consumption or absorption of
food that impairs physical health and psychosocial functioning. The EDs diagnostic subgroup includes
major discrete clinical entities such as anorexia nervosa (AN), bulimia nervosa (BN), binge eating
disorder (BED) and their subthreshold syndromes. In general, patients with AN could be described by
low body weight, food restriction, fear of becoming fat and an overvaluation of their weight/shape
(body image (BI) concerns); in those with BN, the core symptomatology are the presence of recurrent
binge eating (BE) episodes followed by inappropriate compensatory behaviors (self-induced vomits,
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fasting, etc.) to prevent weight gain and a self-evaluation unduly influenced by body shape/weight;
and, subjects with BED also have recurrent BE but did not engage in compensatory behaviors as those
seen in BN.

Based on several recent clinical and neurobiological findings a spectrum classification model
has been proposed which distinguishes between eating disordered patients who restrict food intake
without binging and those who binge and purge [5,6]. This distinction between restrictors and
binge–purgers is thought to correspond to important phenomenological and etiological differences,
including those related to predominant personality features, family-interaction styles, neurobiological
abnormalities, and patterns of genetic transmission. Such differences imply that the restrictors versus
binge–purgers distinction may delineate more homogenous subgroups of EDs in a more meaningful
way regarding treatment [7].

Thus, BN and BED are classified as a binge–purging type of ED [6] and both are characterized by a
unique phenomenon called BE, a pattern of disordered eating which consists of episodes of unusually
large consumption of food associated with feelings of loss of control [4]. Moreover, even though body
dissatisfaction was not included as a BED diagnostic criterion, several authors reported high levels of
this symptomatology in this population [8]. Along with this core eating psychopathology, patients
in binge–purging spectrum disorders usually displayed additional general psychopathology such as
depression, anxiety, low self-esteem, and personality traits such as impulsivity.

Although, currently, the pathophysiology of BN and BED is not clearly understood, several
hypotheses based on these emotional aspects have been proposed for the development and
maintenance of these disorders [9,10] and may represent a potential path for the development of
new interventions. In this perspective, BI disturbances/dissatisfaction may potentially lead to feelings
of negative affect and attempts to reduce caloric intake, and in turn, negative affect and dietary
restraint lead to BE [9]. More recently, certain personality traits as impulsivity have been implicated in
triggering eating disordered eating. Impulsivity might be related to deficits in inhibitory control, i.e.,
the capacity to delay a response, to suppress inappropriate responses and to ignore distractions [11,12].
A growing body of evidence suggests that impulsivity and reduced inhibitory control are associated
with overeating and binge-eating behavior [13,14].

BN and BED have a complex, multifactorial etiology, involving the interactions between genes
and environment, with an interplay of biological, psychological and sociocultural factors. Although
psychotherapeutic approaches (such as cognitive-behavior therapy (CBT)) are the most effective and
recommended first-line treatment for those conditions, in general, currently available treatments have
been shown only moderately effective. Thus, there is an urge to improve the understanding of EDs
etiology and to develop a more efficacious and personalized forms of interventions [15].

Virtual reality (VR) is an emerging technology with a variety of uses ranging from clinical research
to the assessment and treatment of several medical and psychological conditions [16]. A comprehensive
definition for VR is “an advanced form of human–computer interface that allows the user to interact
with and become immersed in a computer-generated environment in a naturalistic fashion” [17].
An important aspect of VR is that it induces a kind of “sense of presence”, i.e., a feeling of “being
there” in the middle of the virtual environment. This sensation of presence produces a setting where
the subject can stay and live a specific experience, evoking emotional responses and a sense of
self-reflectiveness [18]. Summarizing, VR reduces the gap between reality and imagination and have a
potential utility in behavioral health for the assessment and treatment of mental disorders, because it
allows the individual to face anxiogenic situations in a more controlled environment [19].

Initially designed for treatment of phobias, the use of VR in behavioral disorders has expanded
for other mental health conditions [20]. Freeman and colleagues systematically reviewed the studies
of VR in mental disorders and found that the main conditions investigated were anxiety disorders,
schizophrenia, substance related disorders and EDs [16]. The authors pointed out that VR environments
can be used to elicit psychiatric symptoms, manipulation of VR can inform the understanding of
disorders, and simpler psychological treatments can be successfully administered in VR format.
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Another systematic review focusing specifically on the potential use of VR in interventions for mental
disorders [21] demonstrated that, overall, VR has been shown superior to treatment as usual or waiting
lists and with similar efficacy as conventional CBT or in vivo exposure. However, it is important to
mention that the effectiveness of VR-based interventions varied across diagnostic groups and the
studies showed several methodological flaws. Both reviews [16,21] commented that EDs is a promising
area for utilization of VR.

In general, VR is used in EDs studies exploring two main aspects of the EDs syndrome:
BI distortions and uncontrolled eating. For the first aspect, it usually enables three-dimensional
figures of the patient’s body to be presented, helping him/her to reach an awareness of BI distortion
and then providing the possibility to face and modify distortions, which results in a more realistic view
of the body and a potential decrease in BI dissatisfaction. For the second topic, VR provides scenarios
that simulate real-life situations and to encounter food cues known to trigger his/her disordered
eating behavior. Riva and colleagues [20] pioneered the studies on the use of VR for the treatment
of EDs as part of a collaborative network of the European VREPAR PROJECT (VR Environments for
the Psychoneurophysiological Assessment and Rehabilitation Project). They developed the VEBIM
(Virtual Environment for BI Modification), composed of five VR environments for the treatment of
BI disturbance.

Ferrez-Garcia and colleagues [22] in 2013 summarized the available information regarding the
use of VR for the treatment of EDs and obesity. From the 17 studies included in this systematic review,
11 investigated VR-based interventions specifically in patients with EDs. In terms of the diagnostic
rubrics of the samples and designs of the studies, there were four case reports describing the effects of
VR in AN subjects, two non-controlled and two controlled trials with patients with BED; two controlled
studies with a mixed sample of AN and BN individuals; and one non-controlled study in an eating
disorder not elsewhere specified (EDNOS) sample. In the same year, reviewing exposure therapy in
the field of EDs, Koskina and colleagues [23] analyzed the existing evidences of food and BI exposure
using VR environments. Taking together, these reviews considered that treatment studies with VR
in EDs are emerging. Although the authors are generally supportive of the potential usefulness of
VR in EDs they highlighted several methodological limitations of the current studies that need to be
overcame in the future research.

To update the current knowledge on the use of VR-based environments in a more homogenous
subgroup of binge–purging EDs we performed this systematic review in order to summarize the
current evidences of VR in the assessment and treatment of BN and BED.

2. Methods

Using the PRISMA statement for reporting systematic reviews, we performed a PubMed, Web of
Knowledge and SCOPUS search to identify studies using VR in the assessment and treatment of BN,
BED and their subthreshold syndromes published until June 2017. Two independent reviewers (M.R.C.
and T.R.S.D.) performed study selection procedures and data extraction. The decisions on inclusion or
exclusion of the reviewers were recorded. The results from the data abstraction were compared after
completing the review of the articles. Any discrepancies or disagreements were resolved by consensus,
with attention to the previously defined selection criteria. A third reviewer would decide upon
inclusion or exclusion in the case of a persistent disagreement between the reviewers. We searched
for original clinical studies (controlled and uncontrolled) investigating the utility of VR environments
in samples that includes patients with the diagnosis of BN and BED. Thus, if the sample of the study
along with BN and BED also included patients with other ED rubrics (such as AN or EDNOS) the
paper was incorporated. We included also case-reports. The bibliography of review articles was used
to find articles not retrieved by the electronic search. The following combination of search terms
were used: “virtual reality AND eating disorders”, “virtual reality AND binge eating”, and “virtual
reality AND bulimia nervosa”. The selection of papers suitable for this review was restricted to articles
published in peer-reviewed journals. Where a title or abstract seemed to describe a study eligible for
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inclusion, the full article was obtained and examined to assess relevance based on the inclusion criteria.
Subsequently, the articles were divided according to the study design, data extracted and organized
in tables.

3. Results

The initial electronic search identified 420 studies using VR-based environments in patients with
BN and BED. Additionally, nine studies were identified by hand searching the references of the original
and review articles retrieved. After a careful process of appraisal, 19 studies met the inclusion criteria
and were selected and included in this review (see Figure 1). From these 19 studies using VR in BN and
BED, nine were classified as assessment studies [24–32]—which includes studies of symptom assessment,
identification of symptom markers, tests of putative causal factors and other studies investigating
different aspects of the conditions—(see Table 1) and 10 as treatment studies [33–42]—reports and
studies with includes VR-based environments as a therapeutic intervention—(see Table 2).

Figure 1. PRISMA Flow Diagram.

In general, an important aspect of those studies is that they have been conducted by basically
three group of researchers using different VR-systems. Through six VR environments, which
included exposure to food and social situations, assessment studies were mainly conducted by
Gutiérrez-Maldonado et al. [24–26,28,30,31]; VEBIM developed by Riva et al. [38,43] with several
updates such as VEBIM 2 or VREDIM (Virtual Reality for Eating Disorders Modification); and Virtual
& Body developed by Perpiñá et al. [33], The latter two software packages were used in assessment and
treatment studies. BI disturbance was the main target of the VR component in these interventions, and
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body dissatisfaction was the primary outcome variable assessed. Other outcomes often included were
depression, self-esteem, assertiveness, and other symptoms related to ED. Considering the assessment
studies from the nine studies included in this review, only two included a homogeneous sample of BN
and BED individuals, while the others comprised mixed samples of restrictive and binge–purging type
of EDs. Conversely, the treatment studies were less heterogeneous and, apparently, only two studies
included mixed samples.

In the following paragraphs, we revised the selected studies in more detail.

3.1. VR in the Assessment of BN and BED

Among the umbrella of the assessments studies we found investigations trying to characterize
the differential responses of EDs patient’s symptomatology to BI and food related VR settings
and to validate that these apparatuses really provide a real sense of presence. In this sense,
Gutiérrez-Maldonado et al. [24] and Ferrer-García et al. [25] showed that ED patients presented higher
anxiety when exposed to high-calorie food situations and to locations such as a swimming-pool when
compared to a neutral environment. In another study, Gutiérrez-Maldonado et al. [26] reported that ED
patients showed more BI distortions and body dissatisfaction facing high-calorie food environments
when compared with in low calorie food environments. In relation to the sense of presence, a group
of studies [27–29] have demonstrated that, while exposed to the virtual environments, ED patients
experienced satisfactory sense of presence. Gorini et al. [27] confirmed this impression and reported
that the higher sense of presence experienced in VR settings by a group of patients with AN and BN
was associated with higher levels of anxiety.

More recently, assessment studies have investigated virtual food environments (food-cues)
in terms of triggering, maintaining and/or relapsing mechanisms associated to BN and BED.
They showed that exposure to virtual food could induce similar reactions as exposure to real food,
and that VR environments relevant to ED were able to elicit emotional, cognitive and behavioral
responses in these patients. Perpiñá et al. [29] exposed ED patients to a virtual kitchen where they
could prepare and eat food. Before eating, patients displayed moderate to high scores of urge to
eat, fear, and avoidance; and low desire to eat. After eating, they reported feelings of putting on
weight, urge to eat and being upset; and some behavioral aspects such as pressure to exercise as a
compensatory measure, to continue eating, and to purge. Gorini et al. [27] verified that virtual food
was as effective as real food, and more effective than photographs, in producing psychological and
physiological responses in ED patients. Ferrer-García et al. [30] and Pla-Sanjuanelo et al. [31] used
a software with four VR scenarios that contained foods chosen by the participants as the ones that
produced the highest level of craving, and verified that VR was useful for inducing food craving in BN
and BED patients. Participants with higher levels of trait and state-craving showed a greater desire to
eat during exposure to virtual foods [31].

Ferrer-García et al. [30] and Ferrer-García and Gutiérrez-Maldonado [28] reported that high-calorie
food settings and certain social situations produced the highest levels of subjective discomfort. In the
study of Perpiñá et al. [29], patients showed a high reality judgment and sense of presence and scored
higher on emotional involvement and attention when compared to controls. Perpiñá and Roncero [32]
also reported that the highest scores on emotional involvement, attention, reality judgment and
presence were obtained by the ED group. They also remark that the level of emotional reactivity to
VR proportionally increased the sense of presence in the virtual environment. In contrast with those
findings, Ferrer-García and Gutiérrez-Maldonado [28] reported a low sense of presence experienced
in ED patients. However, considering those patients that reported greater sense of presence they
displayed a higher level of subjective discomfort in food related situations.
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3.2. VR in the Treatment of BN and BED

3.2.1. Case Report

Roncero and Perpiñá [41] described a case of a 17-year-old woman with BN and assessed the effect
of VR as a therapeutic tool to normalize eating patterns as part of a CBT treatment. The patient was
treated for seven weeks using VR sessions and Fairburn’s CBTC protocol [44] for BN. The VR software
consisted of a kitchen with two areas that contained elements to cook, drink and eat. The patient
could access the foods freely or block them if desired. She could also perform alternative behaviors in
the virtual environment (for example, making a phone call). At the end of the treatment, the patient
showed a reduction in BE, purges and food avoidance. In addition, after VR exposure, the patient
showed an overall improvement, such as a decrease in drive for thinness, bulimia measures and
in general psychopathology. The authors concluded that VR was an effective complement to CBT
treatment in this bulimic patient.

3.2.2. Non-Controlled Clinical Trials

Riva et al. [35] conduct two studies with female participants, one of them with an obese group
and other with BED patients, to evaluate a VR-based treatment to be used in the assessment and
treatment of those patients. VEBIM 2 software was used, which includes cognitivebehavioral and
visualmotorial methods. VR first session aimed to assess stimulus that elicit abnormal eating behavior,
focusing on patient’s concerns about food, eating, shape and weight. The other four sessions intended
to assess and modify the symptoms of anxiety related to food exposure and the patient’s body
experience. For these purposes, different zones are used, such as sitting-room, dining-room, kitchen,
bedroom and working environments. In both studies, patients who ate 1200 kcal per day, besides
VR intervention, also participated in bi-weekly psycho-nutritional groups held by dietitians. In both
groups, results showed a reduced level of body dissatisfaction, an improvement on social activities
and a reduced use of disguising clothes. BI change was associated to a reduction in problematic eating.
The authors concluded that the obtained data were promising, but controlled and follow-up studies
are needed to test this VR approach. Riva et al. [34], in another paper, reported again both clinical
trials of the previous study Riva et al. [35] with obese and BED patients and extended the sample
conducting another non-controlled clinical trial, with the same objective and design, with EDNOS
patients. The results pointed out to a reduction on body dissatisfaction, but it was slighter than the
observed in other samples. The patients improved on social activities and reduced disguising clothes’
use. Again, authors concluded that VR-based treatment could be useful to BI modification in obesity,
BED and EDNOS; however, more studies are needed.

3.2.3. Randomized Controlled Trials

Perpiñá et al. [33] conduct a randomized controlled trial with AN and BN female patients to
measure the effectiveness of the treatment of BI through VR. Patients were assigned to two conditions:
cognitive-behavioral treatment plus VR exposure or cognitive-behavioral treatment plus relaxation.
The VR software consisted of six areas where the patients could experience discrepancies about weight
and BI: an accommodation zone; a food area with a virtual balance (to discuss the discrepancies about
subjective, desired and healthy weight; and to address overestimation of weight after eating); a room
with posters showing different body shapes (to help the patient understand that weight is a relative
concept); a room with mirrors (to deal with the representation of BI); a doorframe with strips (to deal
with the estimated body size); and another zone to contrast body areas (to contrast subjective body
shape, desired body shape and body shape that the patient thought that a significant person would
have of her). The patients moved through the VR settings according to their progress. CBT plus VR
group showed significantly improvement in general psychopathology, ED related symptoms and BI
aspects (less weight fear, higher satisfaction with their bodies in social contexts, less thoughts and
negative attitudes about their bodies, and less fear of achieving a healthy weight) when compared to
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CBT plus relaxation group. The results showed that greater improvement was achieved through the
addition of VR to the treatment of BI.

To evaluate the efficacy of a VR-based multidimensional approach in the treatment of BI
disturbances, Riva et al. [36] conduct a randomized controlled trial with female BED patients
involved in a residential weight control treatment, which included a low-calorie diet (1200 Kcal/day)
and physical training. Patients were assigned to two conditions: VR-based treatment and a
psycho-nutritional intervention. VREDIM software was used, an enhanced version of the VEBIM
environment, that includes cognitive-behavioral and visual-motorial methods. The software consists
of different zones: room with balance, drawing room, kitchen, dining room, bathroom, office, beach,
supermarket etc. Initially the focuses of the intervention were patient’s concerns about food, eating,
shape, and weight. Then, patients had to answer the “miracle question”; that is, they were asked to
imagine what life would be like without their complaint. They built their solution, which was used
to guide the therapeutic process. Next, the focuses are to manage anxiety symptoms related to food
exposure and body experience. The psycho-nutritional group was also based on a cognitive-behavior
approach, applied with the purpose of teaching methods for stress management, problem-solving
and eating behavior. Results for VR treatment showed an overall psychological status improvement,
reduced level of body dissatisfaction and anxiety, increased self-efficacy and motivation for change,
reduced concern about social judgment and reduced overeating. The control group presented anxiety
reduction on the Assertion Inventory (AI), but it was not confirmed by the State-Trait Anxiety
Inventory (STAI) score. VREDIM was more effective than psycho-nutritional group on body satisfaction
improvement, overeating and anxiety level reduction. Patients of both groups had remission of BE
episodes at the end of the treatment. VR-based therapy improved BI (and its associated behaviors)
treatment of patients involved in a weight control program with physical training.

Riva et al. [37] in a randomized controlled trail with female BED patients compared the efficacy
of three interventions (ECT: experiential cognitive therapy, CBT, and NG: nutritional group) with
a waiting list, and also observed the outcomes over a six-month follow-up period. ECT used
VREDIM software and included nutritional intervention and physical training. CBT was based
on Fairburn’s [45,46] protocol and included group sessions to improve assertiveness and motivation
to change, as well as nutritional intervention and physical training. Nutritional group included a
low-calorie diet (1200 Kcal/day), prescribed by dieticians, and physical training. Results showed that
ECT helped with the decrease of anxiety and depression levels and improved assertive behavior. CBT
decreased patients’ depression level and NG decreased anxiety level. Patients of all interventions
groups improved on self-esteem, eating control, eating self-efficacy and weight loss. They also
reduced binge episodes. ECT was more effective than CBT in improving overall psychological state,
BI, body satisfaction and resistance to social pressure. At a six-month follow-up, ECT improved
body satisfaction and self-esteem and reduced the frequency of binge episodes of BED patients when
compared to CBT and NG. VR-based therapy improved BED patient’s treatment when compared to
other conditions.

Riva et al. [38] reported a clinical trial with female patients with obesity, BED, BN and EDNOS
comparing ECT, CBT, nutritional group and a control group. ECT used VREDIM software and
also included nutritional intervention and physical training. CBT was delivered with a nutritional
intervention and physical training. Nutritional group included psychological support and physical
training. For ED patients, at post-treatment, ECT decreased anxiety and depression levels and
improved assertive behavior. CBT decreased depression level and NG intervention decreased anxiety.
Otherwise, the waiting list group had increased anxiety level and weight gain. All interventions
groups improved patients’ self-esteem, eating control, eating self-efficacy and weight loss. When all
groups were compared, ECT was the best intervention for eating control improvement. ECT and
CBT were better on improving body satisfaction and body perception. ECT was better than CBT
on BI and self-efficacy improvement. Besides, for obese patients, at post-treatment, ECT and CBT
decreased depression levels and improved self-esteem and assertive behavior. All interventions helped
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to decrease patients’ anxiety and improved eating control and eating self-efficacy. When compared,
all interventions groups had body satisfaction and body perception improvement. ECT was the best
intervention for eating control improvement. ECT and CBT were better in improving motivation to
change. ECT was better than CBT in BI improvement. The authors concluded that ECT was more
effective than the others approach in the treatment of obese, BED, BN and EDNOS patients.

Perpiñá et al. [42] examined the evolution of the results of a previous study carried out by her
research group [33] over six-month and one-year follow-up periods. The group that received CBT plus
relaxation in the first study received VR sessions after that treatment, so in this follow-up study the
entire sample had completed the treatment in the VR condition. The results at post-treatment were
maintained at one-year follow-up, and for some measures such as appearance-related schemas and ED
related components the improvement continued along the follow-up period. General psychopathology
improved from pre-treatment to one-year follow-up, and The Brief Symptom Inventory (BSI) score
was always below the pre-treatment level, but it rose between 6 and 12 months. VR was useful in the
treatment of BI and can enhance the efficacy of the standard CBT.

To compare CBT treatment for ED with a CBT protocol focused on BI treatment plus VR,
Marco et al. [39] enrolled AN, BN and EDNOS female patients to two randomized groups over a
one-year follow-up study. CBT for AN followed Garner et al. [47] protocol, CBT for BN was based on
Wilson et al. [48], and CBT for EDNOS followed one of these two protocols, according to each patient
needs. CBT for BI treatment was adapted from Butters and Cash [49] and Perpiñá et al. [50]. VR
software consisted of five situations: virtual scale and a kitchen, a room with posters, a room with
mirrors, a doorframe with strips and a zone to contrast body areas. The purposes of the exposure
to each environment were described above Perpiñá et al. [33] VR treatment group showed more BI
improvement than CBT and greater improvement in the behavior clinical measures. At post-treatment,
VR group improved on body attitudes, frequency of negative automatic thoughts on BI, body
satisfaction, discomfort caused by body-related situations and BN symptoms (measured by Bulimic
Investigatory Test; BITE). These results were maintained or continued to improve (body attitudes,
frequency of negative automatic thoughts on BI) at one-year follow-up. All participants improved in
the ED measures and it was maintained at follow-up. The authors analyzed the clinical effectiveness
of both treatment conditions. Patients of VR group showed clinically significant improvement on
post-treatment and follow-up and all BI and ED scores were similar to those of the healthy population.
Their Eating Attitudes Test (EAT) scores were better than the healthy population. In addition, BITE
normalization was achieved at follow-up. Otherwise, patients of CBT group did not show clinically
significant improvement at post-treatment or follow-up. In conclusion, CBT focused on BI treatment
plus VR improved CBT standard treatment for ED.

Cesa et al. [40] in a randomized controlled trial with a one-year follow-up, tested the efficacy of
CBT including a VR protocol (ECT) in morbidly obese patients with BED compared with CBT alone
and an inpatient multimodal treatment (IP), that included psycho-nutritional groups, a low-calorie
diet (1200 Kcal/day), and physical training. In fact, both other groups also received the IP. CBT
protocol was based on Fairburn et al. [44] and Ricca et al. [51]. NeuroVR software was used, which
includes 14 virtual environments that present situations related to maintaining and relapse mechanisms
(Home, Supermarket, Pub, Restaurant, Swimming Pool, Beach, Gymnasium) and BI comparison areas.
All patients had a reduction in weight, BE episodes (decreased to zero) and improved body satisfaction.
Only patients of ECT improved on BI concerns. ECT and CBT were more effective than IP alone in
preventing weight regain at follow-up, and only ECT was effective in patients’ further weight loss.
At follow-up BE episodes were reported in all groups, but ECT and CBT groups were successful at
maintaining them at a low rate. VR based therapy showed some advances when compared to other
groups at post and follow-up treatment.
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4. Discussion

This systematic review on the use of VR based environments in the assessment and treatment of
BN and BED expanded the information provided by previous reviews [16,21,52] by focusing in a more
homogenous group of binge–purging EDs and adding more recent investigations in the area [30–32,41].
From the 18 studies selected, nine were characterized as assessment studies because they investigated
different aspects of these syndromes using VR-related settings, and nine were considered treatment
studies by exploring the usefulness of VR as a potential therapeutic strategy in BN and BED. Based
on the studies selected, the use of VR in EDs is an evolving area and, although in an early stage,
the results of current studies are promising. First, the overall findings support the idea that patients
with BN and BED immersed in VR environments felt a sense of presence, improving the ecological
validity of this procedure in this group of individuals. Secondly, considering the available evidences
the use of VR in the assessment of BN and BED showed some promise to identify: (1) how those
patients experienced their BI; and (2) and environments or specific kind of foods that may trigger
binge–purging cycle. Finally, the studies using VR technologies associated to cognitive behavioral
procedures demonstrate their potential utility in improving eating related (binge-eating, urge to eat,
etc.), general psychopathology and other aspects of these binge–purging conditions. Studies showed
that VR assessment tools provide novelty features when compared to available psychometric tests.
Through VR systems it is possible to manipulate the size and shape of body areas and to compare the
visualization of the differences between the actual, perceived and desired body weight or shape of ED
patients [27]. Psychometric instruments can collect information through patients reporting, but VR can
turn these reports into concrete perceptions. Other advantage is that the perception of presence in the
virtual environments can elicit compulsive behaviors in a way like reality, and this is a benefit when
studying the triggers of BE and the response to them.

VR treatment can present some advantages over reality, but its objective is not to substitute
real experiences. Virtual exposure has been considered an alternative for imaginary exposure and
an intermediate step for in vivo exposure. If experienced anxiety is too high, receiving a virtual
exposure treatment can increase patients’ possibilities of accepting an in vivo exposure program in the
future [53]. In addition, exposures could be detailed customized by the therapist in the VR exposure
condition, which can help patients to cope with stimulus or complex environments in a more feasible
and controlled way. The possibility of monitoring the responses of the patient also offers an advantage
over real exposure [54,55]. It was already argued that patients may progress more rapidly in their VR
exposure hierarchy due to a perception of increased control and safety [55]. Besides these advantages,
these VR based apparatus are accessible and have a good cost-effectiveness ratio. Just to give an
example, the VR systems used in BN BED studies used affordable equipment such as a basic computer
hardware (1 GB RAM, 256 Mb graphic card, and 17-in) sold for about USD 500,00 (unit); and VR
glasses, with an approximate value of USD 700,00 (unit). In addition, the Neuro VR [40] software is
available for free download at http://www.neurovr2.org/.

The rationale of the use of VR exposure is that it is supposed to work according emotion-processing
model. The confrontation with a threatening stimuli (which elicits the fearful responses) activates
the fear network. The processes of habituation and extinction aid modification of the fear structure,
making its meaning less threatening, as new and incompatible information is added into the emotional
network [20]. Thus, VR exposure can reduce eating-related anxiety during and after exposure to virtual
foods and environments, helping to disrupt the reconsolidation of adverse food/situations related
memories [23,31]. For the exposure therapy, the hierarchy is created in the software, and patients are
first exposed to stimuli that elicit the lowest levels of craving until they can reach the ones that elicit
the highest levels. During the exposure, the level of craving is assessed, and the patient must stay in
the situation until the levels of craving and anxiety diminish sufficiently. Then, the patient can cope
with the following stimuli in the hierarchy.

Another reason for the use of VR is related to the Allocentric Lock Theory, which suggests that
ED may be associated with impairment in the ability to update a stored negative allocentric (offline)
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representation of one’s body with real-time (online/egocentric) perception-driven inputs [56,57].
The addition of VR sensory training to unlock the body memory (body image rescripting protocol) by
increasing the contribution of new egocentric/internal somatosensory information directly related
to the existing allocentric memory was able to improve the efficacy of CBT at one-year follow-up,
supporting its rationale [40,58]. In addition, Riva et al. [54] emphasizes the role of VR in transforming
external and internal experience. External experience can be modified by focusing on the personal
efficacy and self-reflectiveness, and both can be achieved through the sense of presence and emotional
engagement that the exposure to virtual environments can provide. Besides, inner experience can be
modified by structuring, altering, and/or replacing bodily self-consciousness.

It is important to register that, after a first phase of immaturity (published between 1999 and 2004)
with studies showing several methodological flows the field has evolved. The more recent studies, in
particular the ones published in the last five years follow the guidelines required by high level RCTs.
Two different randomized, controlled trials [39,40] have shown at one-year follow-up that VR had a
higher efficacy than the gold standard in the field, i.e., cognitive behavioral therapy (CBT).

In line with the theoretical framework mentioned previously, the rationale behind the VR systems
currently used in the ED studies incorporated environments to deal with BI distortions [59] and
regulation of emotions [25]. More recently, settings offering exposure with response prevention
of bingeing have been also included [30]. The novelty of this proposal is the addition of VR to
cue-exposure procedures. Food cue-exposure therapy (CET) has been proposed as an effective treatment
for binge–purging syndromes, eliminating or significantly reducing binging and purging behaviors [60].

Future recommendations included the need for more high-quality RCTs, [61], with robust sample
sizes and long-term follow-ups to investigate the effects of VR-based interventions in BN and BED.
Forthcoming studies should also compare VR-based interventions in more homogenous groups of BN
and BED patients (and not in mixed samples as observed in this review) with waiting lists and active
interventions such as psychotherapy and pharmacotherapy. To facilitate comparability of treatments,
standardized outcome measures (instruments to assess eating-related and general psychopathology)
should be used in line with current available literature on other interventional studies in BN and BED.

A limitation of this study was the impossibility to report separately the results related to
binge–purging EDs. The objective of the review was to exclude studies with AN-only subjects,
as this subgroup of restrictive type of eating disorders have a distinctive pathophysiology. However,
currently, as there are few studies with BN and BED-only samples, mixed samples were incorporated.
Unfortunately, specific information related with binge–purging EDs were not possible to be selected
because of the lack of report and analysis of each group of patients separately in the primary
studies results.

5. Conclusions

In conclusion, based on the current available data VR-based environments may be considered
a promising strategy for the assessment and treatment of BN and BED. Considering the available
evidence, the use of VR in the assessment of those conditions showed some promise in identifying:
(1) how those patients experienced their body image; and (2) environments or specific kind of foods
that may trigger binge–purging cycle. VR-based environments associated to cognitive behavioral
techniques showed their potential utility in improving motivation for change, self-esteem, body image
disturbances and in reducing binge eating and purging behavior.
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