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Abstract

Background: The limited success of traditional diet focused obesity interventions has led to the development of
alternative non-dieting approaches. The current study evaluated the impact of a community based non-dieting
positive body image program for overweight/obese people on a range of psychosocial outcomes. The characteristics
of this real-world sample presenting for a non-dieting weight management intervention are also described.

Method: Overweight and obese participants enrolled in the eight week ‘No More Diets’ (NMD) group program
completed self-report questionnaires assessing disordered eating thoughts and behaviours, body image, motivation for
exercise and psychopathology pre- and post-treatment.

Results: Participants (n = 17; 16 female) were aged between 19 and 78 years, with a BMI ranging from 25.2 kg/m2

(Overweight) to 55.9 kg/m2 (Severely Obese). They reported elevated levels of eating disorder pathology, body shape
preoccupation, depression, anxiety and stress compared to community norms (p < .05). Following treatment there were
significant improvements in reported body shape preoccupation, shape concern and eating attitudes (p < .05), and
clinically significant changes (small to medium effect sizes; 0.3-0.35) for improvements in reported weight concern,
eating competence, stress and health evaluation. There were no changes in reported dietary restraint, emotional eating
and uncontrolled eating, or eating concern (p > .05).

Conclusion: Individuals presenting for the NMD program demonstrated increased eating disorder pathology and more
generalised psychopathology compared to community norms. The NMD program was particularly beneficial for body
image and shape concern. Addressing these body image factors may help to address some of the perpetuating factors
of obesity and disordered eating, which are often not addressed in the traditional diet-based weight loss interventions.
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Background
Eating disorders, obesity and unhealthy dieting practices
share common psychopathology, and can have serious ad-
verse effects on psychological and physical health [1-3], For
example, there is evidence that obesity can eventuate in
people with bulimic eating disorders and Binge Eating Dis-
order [4] and levels of body dissatisfaction can be higher in
obese populations compared to populations with Anorexia
Nervosa [5,6]. Regardless of the method, the goal of trad-
itional obesity interventions, including diet, exercise, be-
havioural, pharmacological and surgical weight loss, is a
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reduction in excess body fat, and these approaches often
fail to address the perpetuating factors common to both
obesity and eating disorders. This emphasis on weight loss
is driven by beliefs that excess weight increases morbidity
and mortality, sustainable weight loss is possible, and the
risks associated with obesity will decrease when weight is
lost [7].
The link between obesity and mortality and morbidity is

generally accepted [8], however, recent research suggests
that this relationship may not be as strong as once thought
in the mild to moderately obese [9]. It has also been pro-
posed that some obesity related co-morbidities may be the
result of ineffective dieting rather than excess weight [10].
High levels of dietary restraint have been linked to weight
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gain [11] and to weight cycling [12]. Weight cycling (the
repeated gains and losses of weight over time) has been
shown to increase risk for cardiovascular disease, de-
pression, and mortality [13-15].
Dietary restraint has also been associated with psy-

chological distress, including anxiety, food and weight
preoccupation, disordered eating and eating disorders,
particularly binge eating [16-18]. It is believed that diet-
ing creates a vulnerability to binge eating and problems
with eating regulation [19]. Research is not clear about
what comes first, dieting or binge-eating in obese indi-
viduals [20]. Despite this, levels of binge eating and diet-
ary restraint are positively correlated [21] and binge
eating, not overall weight, has been found to be a pre-
dictor of psychopathology amongst obese treatment-
seeking individuals [22]. Additionally, levels of dietary
restraint have been found to be comparable between
populations with obesity and populations with Anorexia
Nervosa [5,19].
Failure to achieve desired weight loss may also lead to

further psychological distress [17,18]. Most people enrol-
ling in a weight loss interventions expect to lose up to
30% of their body weight, however short-term weight loss
goals of 5-10% are more commonly achieved [21]. A 5-
10% weight loss is considered to be clinically significant
and is recommended by most expert bodies [23-25]. There
are few studies available examining the impact of long-
term weight loss on obesity related risk. Those that are
available indicate that long-term maintenance of weight
loss is rare [26,27] and that the majority of participants are
likely to have returned to baseline weight or higher at 2–
5 year follow-up [28,29]. There is also increasing evidence
that health improvements can occur without significant
weight loss in mild to moderately overweight individuals.
For example, cardiovascular fitness, blood pressure im-
provement and reduction in medical symptoms have been
shown to occur in response to health behaviour change in-
dependently of weight loss [7,30]. Individuals can also im-
prove a number of health outcomes (e.g., recommended
physical activity levels, healthy blood pressure, reduced
mortality and morbidity rates), whilst still being classified
as overweight or obese [31].
Considering that the prevalence of obesity is rising [32],

weight loss is difficult to maintain long-term [26,27], and
health outcomes can improve in some individuals without
weight loss [7,30], alternatives to the traditional obesity
treatment paradigm are being explored. Such alternatives
include non-dieting programs. Non dieting approaches
view weight management from a health-centred approach,
with health outcomes as goals rather than weight loss per
se. This philosophy is based on the belief that biopsycho-
social outcomes can improve without significant weight
loss [33,34]. Healthy eating patterns in response to in-
ternal satiety and hunger cues, physical activity for the
purpose of pleasure and health acceptance of bodies at dif-
ferent shapes and sizes are encouraged [35].
Efficacy studies of non-dieting interventions have dem-

onstrated improvements in eating behaviours and attitudes,
including decreases in dietary restraint, disinhibition, over-
all eating disorder risk, and binge eating, and greater
awareness of hunger and satiety cues [5,36-41]. They have
also shown physiological changes, including improvements
in metabolic fitness (e.g., pulse reading, blood pressure,
cholesterol) without significant weight loss [5,36-40]. In a
recent review, in four of seven studies, these improvements
in the non-dieting group were significantly better than
traditional weight control groups [42]. These studies have
all examined the efficacy of non-dieting interventions, in
controlled efficacy studies [42]. Effectiveness trials (inter-
ventions implemented in real-world clinical and commu-
nity settings) of non-dieting approaches are still required.
The ‘No More Diets’ (NMD) program is an example of

a non-dieting community intervention. The program tar-
gets those experiencing weight cycling and disordered
eating patterns with the goal of achieving a range of health
improvements. It targets health behaviours such as; healthy
normalised eating patterns based on cues of hunger and
satiety, positive body image, and maintained physical
movement that is practical, sustainable and enjoyable. The
current pilot study will provide an opportunity to examine
the effectiveness of the NMD program delivered to over-
weight and obese adults in a community setting. The
current study aimed to examine (1) the psychosocial char-
acteristics of NMD participants, (2) differences in pre-
treatment characteristics of participants who did and did
not complete the program, and (3) the impact of NMD on
psychosocial outcomes of participants.

Method
Participants
Participants were recruited to the NMD program via adver-
tisements distributed by MonashLink Community Health
Centre, an article in the local newspaper, or through re-
ferral from participants’ current health professional at
MonashLink. There were no formal exclusion criteria.

Materials
Participants completed a number of self-report questionnaires:
Demographic Questionnaire This questionnaire was de-

veloped for the purpose of the NMD program. It includes
information about height and weight, family structure,
educational level, employment status, eating and activity
history.
Eating Disorder Examination - Questionnaire (EDE-Q)

[43]. This 28-item questionnaire measures four aspects
of the psychopathology of eating disorders. The items
are rated on a 6-point scale with higher scores reflecting
greater severity of psychopathology. The four subscales
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are Restraint (e.g., avoidance of food, dietary rules), Eat-
ing Concern (e.g., food preoccupation), Weight Concern
and Shape Concern (e.g., preoccupation and dissatisfac-
tion with weight and shape). It has adequate internal
consistency (α = .70, .73, .72 and .83 respectively) and
convergent and discriminant validity (r = .79-.81 and
.78-.85) [43,44].
Three Factor Eating Questionnaire - Revised 21 Items

(TFEQ-21) [45]. This revised version of the Three Factor
Eating Questionnaire measures eating behaviour in three
domains [46]. Twenty-one items comprise the revised
scale; Cognitive Restraint (restricting food intake in order
to influence weight), Emotional Eating (eating in response
to negative mood states) and Uncontrolled Eating (over-
eating behaviours). Items are rated on a 4-point scale.
The scales have adequate internal consistency (α = .76, .83
and .85 respectively) and convergent and discriminant
validity [45].
ecSatter Inventory [47]. This 16-item scale measures

eating competence. Items are rated on a 5-point Likert
scale. The four subscales are Contextual Skills (measur-
ing skills relate to selecting, preparing and planning
meals), Eating Attitude (measuring levels of comfort as-
sociated with food and eating), Food Acceptance (open-
ness to a wide range of foods) and Internal Regulation
(eating behaviours in response to internal satiety cues),
and a total Eating Competence score. It has adequate
construct validity and internal consistency (α = .79, .82,
.70, .71 and .85 respectively) [47,48].
Multidimensional Body Self-Relations Questionnaire

(MBSRQ) [49]. This 69-item questionnaire measures body
image and attitudes towards the self. The Appearance
Evaluation (measuring self-ratings and attitudes towards
one’s appearance), Fitness Evaluation (self-ratings and atti-
tudes towards fitness levels) and Health Evaluation (self-
ratings of feelings of healthiness) subscales were used for
the current study. Items are rated on a 5-point scale ran-
ging from ‘definitely disagree’ to ‘definitely agree’. The
scales have adequate internal consistency (α = .88, .77 and
.83 respectively) [49].
Body Shape Questionnaire (BSQ) [50]. This 36-item scale

measures body shape preoccupations and levels of body
dissatisfaction and associated distress over a 4 week period.
Items are rated on a 6-point Likert scale ranging from
‘Never’ to ‘Always’. It has adequate reliability (α = .88) and
good concurrent validity for clinical and non-clinical sam-
ples [51].
Depression, Stress and Anxiety Scale (DASS) [52]. This

42-item questionnaire measures symptoms of depression,
anxiety and stress. The three subscales (Depression, Anxiety
and Stress) are answered on a 4-point severity/frequency
scale of symptoms over the last week. It has adequate in-
ternal consistency (α = .81, .73 and .81 respectively) [42]
and convergent and discriminant validity [53].
Exercise Motivations Inventory - version 2 (EMI-2) [54].
This 51-item questionnaire measures reasons for exercise.
The subscales used in the current study were Enjoyment
and Weight Management (e.g., Personally I exercise, or
might exercise to stay slim). Items are rated on a 5-point
scale. It has adequate reliability (α = .89 and .91) and con-
vergent and discriminant validity for both exercisers and
non-exercisers [54].

Procedure
This study was approved by the Monash University Hu-
man Research Ethics Committee and the RMIT University
Human Research Ethics committee prior to commence-
ment. The program was delivered at MonashLink Com-
munity Health Service, a non-profit organization funded
by a variety of government programs, providing a range of
health and well-being services to people living and work-
ing within the City of Monash, Melbourne, Victoria,
Australia. Participants approached the community centre
for the purposes of attending the NMD program.
A psychologist (BS) and a dietician (MB) from Mon-

ashLink Community Health’s Disordered Eating Service
adapted the NMD program from the Set Your Body Free
programs of Paxton and colleagues [55-57]. The pro-
gram consisted of 8 weekly 2 hour sessions; session con-
tent is outlined in Table 1. The program ran twice over a
6 month period. The first program was facilitated by a
psychologist and dietician, and the second by a dietician
and mental health counsellor. The initial group had 12
participants; the second group had 9 participants.
In the first week of the program, participants com-

pleted the questionnaire booklet as part of the program
evaluation. A plain language statement and consent form
invited the participants to allow the data in the question-
naires to be used in the current study. During the final
session, all participants were given the questionnaire
booklet to complete after the program and post back to
the NMD facilitators. Missing data was collected via
telephone contact with participants following the return
of their questionnaires. The researcher was provided
with the data of those participants who had consented
for their data to be used in research.

Statistical analyses
All statistical analyses were completed using the software
package Statistical Package for Social Sciences (SPSS;
Version 20). Data screening, missing data analysis and as-
sumption testing were conducted prior to commencement
of data analysis. There was no missing data. As this was a
study of a ‘real-world’ intervention taking place in the
community, power analysis was not completed. Similarly,
as this was an exploratory study alpha levels were not ad-
justed to account for inflation in Type 1 error due to mul-
tiple comparisons. Given the small sample size and the



Table 1 NMD weekly session outline

Week Food & eating topics Body image topics Movement activity

1 Why diets do not work Looking at spine and identifying basic spinal movements to music

2 Regular eating pattern Exploration of pros and cons of body acceptance and body
dissatisfaction

Introduction to image-based movement
improvisation

3 Hunger Scale Introduction of concept of overvaluation of shape & weight Integration of a learnt sequence in pairs and
improvisation

4 Hungry eating vs non-
hungry eating

Introduction of concepts of extreme &/or unhelpful
cognitions regarding body image

Continued integration of learnt sequences and
reflection of effects of movement

5 How to reduce non-
hungry eating

Coping with extreme &/or unhelpful cognitions regarding
body image

Movement composition to music

6 Eating with awareness Review of concepts & effects of overvaluation of shape &
weight, avoidance & body checking

Movement sequences and improvisation with
reflection

7 Fine tuning nutritional
knowledge

Linking movement with community options: guest instructor to demonstrate available exercise programs

8 Overview and reflection

Note: Each session ran for 2 hours.

Consented to study 
n = 17 

Pre questionnaires 
completed

n = 17 

Did not complete NMD 
program

n = 4 
Reasons for drop out 

(Concerned about weight gain 
n =1; Unable to commit to 
weekly attendance n = 1, 

Unknown n =2) 

Post-questionnaire completed 
n = 10 

Completed NMD program 
n = 13 

Commenced NMD program 
n = 17 

Figure 1 Data collection process from consent stage to return
of post-questionnaire.
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exploratory nature of this study both statistically signifi-
cant and clinically significant results are discussed. Effect
sizes are also presented using the following range: r = .2
small, r = .5 medium, and r = .8 large effect size [58]. Non-
parametric tests were used due to the small sample size.
In line with the requirements of non-parametric tests, me-
dians are reported instead of means for analyses where
appropriate.
The psychosocial characteristics of the sample were de-

scribed by comparing scores on the measures to published
norms from normal and clinical samples using a Wilcoxon
Signed Rank test. Normative comparative samples were
selected on the basis that they used the appropriate mea-
sures, and participant characteristics (e.g., sex) could be
matched where possible. The EDE-Q normal sample
consisted of females aged over 16 years [59]. The TFEQ
sample consisted of middle-aged females [60]. The EcSat-
ter sample consisted of overweight and physically active
adults [47]. The MBSRQ sample consisted of females aged
over 18 years [49]. The BSQ normal sample consisted of
female university students [50] and the DASS 21 normal
sample consisted of males and females aged over 17 years
[52]. For clinical samples, a diagnosis of an eating disorder
and the relevant measure was required, as well as
matching characteristics where possible. The EDE-Q clin-
ical sample consisted of females with Anorexia Nervosa
[59]. The BSQ sample consisted of females with Bulimia
Nervosa [50]. The DASS 21 sample consisted of adoles-
cents and adults with Anorexia Nervosa [61]. The sample
was also compared to clinical cut-offs where available. Par-
ticipants who completed the program were compared with
data from participants who dropped out using a Mann–
Whitney test. Pre- and post-scores on the outcome mea-
sures were compared using related samples Wilcoxon
Signed Rank tests.
Results
Of the 21 participants who enrolled in the NMD program,
17 (81%) consented to participate in the study, as outlined
in Figure 1. The participants (16 females, 1 male) were
aged between 19 and 78 years (M = 56.45, SD = 16.19).
The majority were born in Australia (71%) and 82% iden-
tified Australian as their ethnicity. Thirty-five per cent



Bloom et al. Journal of Eating Disorders 2013, 1:44 Page 5 of 12
http://www.jeatdisord.com/content/1/1/44
were married, 6% defacto, 18% divorced or separated, 18%
never married, and 23% widowers. Almost half (47.1%)
had trade or tertiary qualifications. Twenty-four percent
were employed (12% part-time; 12% full-time), 35% were
retired and 41% were either unemployed, unable to work,
or not working due to caring/parenting commitments.
Participants’ self-reported weight ranged between 69.8 to
156.0 kg (M = 92.69, SD = 20.88) and their body mass
index (BMI; kg/m2), calculated based on self-reported
height and weight, ranged between 25.2 (Overweight) to
55.9 (Severely Obese) (M = 34.17, SD = 8.57).
Table 2 illustrates the means and standard deviations

for each variable, and clinical-cut offs where appropriate.
Over a third (35.4%) of participants scored within the
clinical range for concerns about weight. More than half
(59%) the participants scored within the clinical range
on levels of depression, while almost half scored within
the clinical range on levels of stress (41%) and anxiety
(47%). Participants reported that binge eating episodes
occurred on a mean of 4.65 days (SD = 6.23) in the past
28 days.
Scale scores obtained from the study sample were com-

pared to the most appropriate community and clinical
samples (Table 3). Severity of eating disorder pathology
was compared to a normal [43] and a clinical eating dis-
order female sample [59]. Participants reported signifi-
cantly higher scores compared to the community sample
on levels of eating concern, shape concern and weight
concern. Participants obtained lower scores compared to a
sample of females with Anorexia Nervosa on levels of re-
straint, eating concern, and weight concern.
Level of preoccupations and concerns about body image

were also compared to a community sample of women
and a clinical sample of women with Bulimia Nervosa
[50]. Participants scored significantly higher on the BSQ
than the community sample, and lower than the clinical
sample. Compared to a normal sample of adult females
[52], participants scored significantly higher on measures
of depression, anxiety and stress. Participants scored sig-
nificantly lower compared to an Australian sample of fe-
males with Anorexia Nervosa [61].
Eating behaviour was compared to a normal sample of

middle-aged adults [60]. Participants obtained significantly
higher scores compared to the normal sample on levels of
eating restraint, emotional eating, and uncontrolled eating.
Attitudes towards the self and body image scales were
compared to a normal sample of female adults aged over
18 years [49]. Participants obtained significantly lower
scores on the Appearance Evaluation subscale (feelings of
attractiveness) and the Health Evaluation subscale (feel-
ings of health).
Table 4 illustrates the results examining predictive

characteristics of treatment retention and outcome. At
pre-intervention, the level of endorsement of weight
management as a motivator for exercise was the only sta-
tistically significant difference between NMD completers
and non-completers. Completers endorsed weight manage-
ment for exercise significantly more than non-completers.
Small to medium effect sizes were observed for differences
between completers and non-completers on shape con-
cern, cognitive restraint and health evaluation; completers
scoring higher than non-completers on these subscales.
Table 5 illustrates results of statistical testing for differ-

ences between pre- and post-intervention variables. There
were statistically significant improvements in scores on
shape concern and attitudes towards eating. Concerns and
preoccupation with the body image also significantly de-
creased from pre- to post-intervention. Small to moderate
effect sizes were observed for improvements in levels of
restraint, weight concern, stress, food acceptance, and the
health evaluation and fitness evaluation subscales.

Discussion
The study aimed to describe the characteristics of partici-
pants in the community attending the NMD program and
to investigate characteristics that were predictors of treat-
ment retention. The primary aim of the current study was
to evaluate the NMD program on a range of health out-
comes in an uncontrolled pilot study.
Compared to community samples, participants enrolled

in the NMD reported elevated levels on all eating behav-
iour and psychosocial outcomes, except for subscales of
the ecSatter Inventory, the restraint scale from the EDE-Q,
and subjective feelings of fitness (Fitness Evaluation
subscale), although a medium to large effect size for this
difference (r = −.47) was observed. These findings are con-
sistent with previous research that has indicated that al-
though obese individuals do not exhibit a greater level of
psychopathology than the normal population, treatment-
seeking individuals are more likely to exhibit a greater
level of psychological disturbance and disordered eating
patterns [8,62,63]. Compared to clinical eating disorder
samples, participants scored lower on eating disorder
pathology (restraint, weight and eating concern), depres-
sion, anxiety, stress and body preoccupation. NMD partic-
ipants had similar levels of shape concern to the clinical
sample, highlighting the need for obesity treatment to
tackle body image problems.
Pre-treatment characteristics were generally not predict-

ive of treatment retention or treatment outcomes. The
exception was reasons for exercise; completers endorsed
weight management as a motivator for exercise significantly
more than non-completers. There were small to medium
effect sizes for differences between completers and non-
completers on levels of shape concern, cognitive restraint
and health evaluation, with a trend for completers to have
greater shape concern, higher cognitive restraint and
higher ratings of feelings of healthiness. These findings are



Table 2 Descriptive statistics and clinical cut-offs for all variables

Variable M SD Range Clinical cut-off score % in
clinical
range

Self-report weight (kg) 92.69 20.88 69.8 – 156.0 N/A N/A

Body Mass Index 34.17 8.57 25.2 - 55.9 Above 25 = Overweight, Above 30 = Obese 29.470.6

Eating Disorders Examination -
Questionnaire

Binge Eating Frequency
(per 28 days)

4.65 6.24 0- 23

Restraint 1.51 0.94 0 - 6 ≥ 4 0

Eating Concern 1.71 1.44 0 - 6 ≥ 4 11.8

Shape Concern 3.67 1.63 0 - 6 ≥ 4 59.0

Weight Concern 3.24 1.50 0 - 6 ≥ 4 35.4

Three Factor Eating
Questionnaire - Revised

Cognitive Restraint 2.50 0.68 0 - 4 N/A. Higher scores indicate higher cognitive restraint. N/A

Emotional Eating 2.76 0.89 0 - 4 N/A. Higher scores indicate higher levels of emotional eating. N/A

Uncontrolled Eating 2.56 0.52 0 - 4 N/A. Higher scores indicate higher levels of uncontrolled eating and
impulsivity.

N/A

ecSatter Inventory

Eating Attitudes 8.94 3.88 0 - 15 N/A. Higher scores indicate more relaxed and open attitudes to eating N/A

Food Acceptance 4.71 2.37 0 - 9 N/A. Higher scores indicate higher levels of cognitive and behavioural food
acceptance.

N/A

Internal Regulation 6.47 2.79 0 - 9 N/A. Higher scores indicate stronger endorsement of the experiential
processes of hunger, appetite and satiety.

N/A

Contextual Eating Skills 8.35 3.71 0 - 15 N/A. Higher scores indicate more behaviours related to managing the
patterns and opportunities for eating and planning meals.

N/A

Eating Competence 28.47 10.94 0 - 48 ≥ 32 = Eating competent 47.1

Multidimensional Body Self-
Relations Questionnaire

Appearance Evaluation 2.18 0.98 0 - 5 N/A. High scores indicate more positive feelings about appearance. N/A

Fitness Evaluation 2.94 0.95 0 - 5 N/A. Higher scores indicate greater feelings of fitness. N/A

Health Evaluation 3.14 0.84 0 - 5 N/A. Higher scores indicate greater feelings of being in good health. N/A

Body Shape Questionnaire 106.29 33.20 34 - 204 N/A. Higher scores indicate greater concern and preoccupation with
appearance and shape.

N/A

DASS-21

Depression 14.47 10.04 0 - 42 N/A. Moderate, Severe and Extremely Severe range. 59.0

Anxiety 9.41 6.24 0 - 42 N/A. Moderate, Severe and Extremely Severe range. 47.1

Stress 17.06 10.47 0 - 42 N/A. Moderate, Severe and Extremely Severe range. 41.3

Exercise Motivations Inventory - 2

Reasons for exercise:
Enjoyment

2.01 1.82 0 - 5 N/A. Higher scores indicate more endorsement of enjoyment as a
motivator for exercise.

N/A

Reasons for exercise: Weight
management

3.69 1.21 0 - 5 N/A. Higher scores indicate more endorsement of weight management as
a motivator for exercise.

N/A

Note: The clinical range for the DASS-21 consists of scores in the Moderate range and above.
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consistent with a recent review of predictors of attrition in
obesity interventions, which found that while there were no
consistent predictors of treatment attrition, there were sev-
eral factors associated with attrition, including greater body
dissatisfaction, more dieting attempts and poor mental
health [64]. Lack of significant predictors is likely due, at
least in part, to the small sample size.
Following the completion of the NMD program, there

were improvements on several biopsychosocial health out-
comes. There was a significant increase in positive attitudes



Table 3 Results of Wilcoxon Signed Rank test comparing the pre-test study sample to normal and clinical samples

Variable Study sample (n = 17) Normal sample Clinical sample

Mdn (Interquartile range;
IQR)

M (SD) Wilcoxin T & effect
size (r)

M (SD) Wilcoxin T & effect
size (r)

Eating Disorders Examination -
Questionnaire

(n = 243)a (n = 60)b

Restraint 1.2 (1.4) 1.3 (1.3) T = 93, p = .434, r = .19 4.7 (1.6) T < .01, p < .001, r = −.88

Eating Concern 1.4 (2.1) 0.6 (0.9) T = 130, p = .011, r = .61 4 (1.3) T = 2, p < .001, r = −.83

Shape Concern 4.4 (3.0) 2.2 (1.6) T = 138, p = ,004, r = .71 4.6 (1.4) T = 39, p = .076, r = .78

Weight Concern 3.4 (2.8) 1.6 (1.4) T = 141, p = .002, r = .74 4.8 (1.2) T = 9, p = .001, r = −.78

Three Factor Eating Questionnaire - Revised (n = 284)c

Cognitive Restraint 2.5 (1.2) 1. 6 (0.8) T = 150, p < .001, r = .85 N/A N/A

Emotional Eating 2.8 (1. 3) 1.7 (1.2) T = 146, p = .001, r = .80 N/A N/A

Uncontrolled Eating 2.77 (.8) 1.1 (0.8) T = 153, p < .001, r = .88 N/A N/A

ecSatter Inventory (n = 832)d

Eating Attitudes 9.0 (4.0) 11.1 (3.0) T = 45, p = .135, r = −.36 N/A N/A

Food Acceptance 6.0 (3.5) 4.9 (2.2) T = 73, p = .868, r = −.04 N/A N/A

Internal Regulation 7.0 (3.5) 6.7 (1.8) T = 85, p = .686, r = .01 N/A N/A

Contextual Eating Skills 9.0 (4.5) 8.5 (3.3) T = 76, p = .981, r = −.01 N/A N/A

Eating Competence 29.0 (13.5) 31.1 (7.5) T = 59, p = .407, r = −.20 N/A N/A

Multidimensional Body Self-Relations
Questionnaire

(n = 1070)e

Appearance Evaluation 2.0 (1.1) 3.4 (0.9) T = 7, p = .001, r = −.80 N/A N/A

Fitness Evaluation 2. 7 (1. 7) 3.5 (1.0) T = 36, p = .055, r = −.47 N/A N/A

Health Evaluation 3.7 (1.2) 3.9 (0.8) T = 15, p = .004, r = −.71 N/A N/A

(n = 535)f (n = 38)g

Body Shape Questionnaire 112.0 (57.5) 81.5 (28.4) T = 128, p = .015, r = .59 136.9 (22.5) T = 17, p = .005, r = −.68

DASS-21 (n = 592)h (n = 27)i

Depression 14.0 (18.0) 6.3 (7.0) T = 132, p = .009, r = .64 21.6 (10.7) T = 28, p = .022, r = −.58

Anxiety 18.0 (10.0) 4.7 (4.9) T = 131, p = .010, r = .63 16.2 (9.1) T = 8, p = .001, r = −.79

Stress 16.0 (17.0) 10.1 (7.9) T = 122, p = .031, r = .52 24.8 (9.3) T = 26, p = .017, r = −.58

Note: N/A: analysis not completed as no appropriate comparable sample available.
afemales over 16 years [59]. bfemales with Anorexia Nervosa [59].cmiddle-aged females [60]. doverweight and physically active adults [47]. efemales over 18 years
[49]. ffemale university students and family planning clinic attendees [50]. gfemales with Bulimia Nervosa [50]. hmales and females, aged over 17 years, in the
community [52]. iadolescents and adults with Anorexia Nervosa [61].
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towards food and eating, and a decrease in body shape pre-
occupation, dissatisfaction and shape concern. This finding
is consistent with previous research [5,6,38,65-67]. For
example, Tanco and colleagues found that a non-dieting
intervention resulted in improvements in eating related
psychopathology compared to a dieting intervention des-
pite similar weight loss. Non-dieting interventions, such
as NMD may be particularly beneficial for treating the
psychological correlates of obesity including body image
dissatisfaction.
The results for improvements in restraint, weight con-

cern, stress, food acceptance, and the health evaluation
and fitness evaluation subscales were not statistically sig-
nificant, however small to medium effect sizes were ob-
served. These results suggest there have been clinically
significant improvements which were not statistically sig-
nificant as a result of the small sample size. There was also
a small to medium effect for improvements in overall eat-
ing competence (which incorporates the factors of eating
attitudes, food acceptance, internal regulation and con-
textual eating skills), which suggest there may have been
some clinically meaningful change in eating attitudes. De-
scriptively, the pre-treatment median (29) falls outside of
the Eating Competent range, whereas the post-treatment
median (36.5) falls within the Eating Competent range,
suggesting a trend for a meaningful improvement in eating
competence.
Despite changes in these eating and body image factors,

there were no differences post-intervention on levels of
dietary restraint, emotional eating and uncontrolled eating,



Table 4 Results of Mann–Whitney tests domparing completers and non-completers for all variables

Variable Completion n = 13
Mdn (IQR)

Non-completion n = 4
Mdn (IQR)

Mann–Whitney U & effect size
(r)

Self - reported weight (kg) 91 (28.3) 85 (56.5) U = 27, p = 1.00, r = −.03

Body Mass Index 32 (8.7) 31.55 (23.6) U = 26, p = 1.00, r < .01

Eating Disorders Examination - Questionnaire

Restraint 1.4 (1.5) 1.1 (1.4) U = 21.5, p = .624, r = −0.12

Eating Concern 1.4 (2.7) 1.2 (2.0) U = 18, p = .412, r = −0.22

Shape Concern 4.4 (2.1) 2.4 (3.4) U = 12, p = .130, r = −0.39

Weight Concern 3.4 (1.9) 2.4 (3.4) U = 17.5, p = .350, r = −0.23

Three Factor Eating Questionnaire - Revised

Cognitive Restraint 2.9 (1.2) 2.2 (1.0) U = 14.5, p = .201, r = −0.32

Emotional Eating 2.8 (1.6) 2.4 (1.2) U = 20.5, p = .549, r = −0.15

Uncontrolled Eating 2.33 (0.9) 2.8 (0.9) U = 18.5, p = .412, r = −0.21

ecSatter Inventory

Eating Attitudes 9 (5.0) 10 (8.8) U = 25, p = 1.00, r = −0.03

Food Acceptance 6 (4.5) 4 (2.5) U = 20, p = .549, r = −0.17

Internal Regulation 7 (3.5) 7 (6.8) U = 23, p = .785, r = −0.08

Contextual Eating Skills 9 (5.0) 7 (5.5) U = 17, p = .350, r = −0.25

Eating Competence 29 (18.0) 28.5 (22.5) U = 21, p = .624, r = −0.14

Multidimensional Body Self-Relations Questionnaire

Appearance Evaluation 2.0 (0.71) 2.6 (2.0) U = 22.5, p = .703, r = −0.1

Fitness Evaluation 2. 7 (1.8) 2.67 (1.4) U = 19, p = .477, r = −0.19

Health Evaluation 3.1 (1.4) 2.8 (1.1) U = 14, p = .202, r −0.33

Body Shape Questionnaire 112.0 (42.0) 104.0 (92.5) U = 25.5, p = .956, r = −0.01

DASS - 21

Depression 14 (17.0) 9 (24.5) U = 20, p = .549, r = −0.17

Anxiety 8 (10.0) 10 (18.5) U = 23.5, p = .785, r = −0.07

Stress 16 (15.0) 20 (27) U = 20.5, p = .549, r = −0.15

Exercise Motivations Inventory - 2

Reasons for exercise: Enjoyment 1.5 (3.6) 1.1 (2. 6) U = 18.5, p = .412, r = −0.21

Reasons for exercise: Weight management 4.5 (1.4) 2.8 (2.4) U = 5.5, p = .015, r = −0.57
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or eating concern [43]. Given that non-dieting approaches
encourage intuitive eating and normalised eating as a sus-
tainable approach to healthy eating, rather than a short-
term weight loss solution [10], and that level of restraint
was elevated in the current sample, it would be expected
there would be improvements in measures of eating be-
haviours and attitudes in the current NMD intervention.
Studies have shown improvements in disordered eating
post-intervention [5,6,37-39]. The programs from these
studies ranged in length from 10 to 24 sessions, with an
average length of 14 sessions. The current NMD program
ran for 8 weeks, and it may be that eating behaviours (re-
straint, uncontrolled eating and emotional eating) are more
resistant to change, and therefore require a longer time
period (more sessions) or more targeted intervention for
changes to achieve significant improvements in eating
behaviours. The degree of endorsement of weight manage-
ment and enjoyment as motivators for exercise also did
not change following the intervention. As people who seek
treatment are likely to be more motivated than non-
treatment seekers, this may account for why the NMD
participants’ positive endorsement of exercise did not
change post-intervention.
Small (non significant) effects were observed for changes

in levels of depression and anxiety, suggesting there
was little improvement following the intervention. As the
NMD program had no exclusion criteria, it is possible that
some participants were experiencing co-morbid disorders.
The baseline characteristics are consistent with this ex-
planation, with more 50% of participants scoring within



Table 5 Results of related samples Wilcoxon Signed Ranks test for differences between pre- and post-intervention for
all variables

Variables Pre Mdn (IQR) Post Mdn (IQR) Wilcoxon T and effect size (r)

Self - reported weight (kg) 90.5 (23.3) 90.0 (25.7) T = 21, p = .507, r = −.16

Body Mass Index 31.2 (8.6) 31.8 (7.2) T = 23, p = .646, r = −.11

Eating Disorders Examination - Questionnaire

Binge Eating Frequency (per 28 days) 2.0 (6.2) 0.0 (3.6) T = 15 , p = .176, r = −.33

Restraint 1.2 (1.4) 0.6 (2.3) T = 15, p = .202, r = −.31

Eating Concern 1.4 (2.1) 0.5 (2) T = 10.5, p = .153, r = −.35

Shape Concern 4.4 (3) 2.3 (2.8) T = 0, p = .005, r = −.68

Weight Concern 3.4 (2.8) 2.8 (3.2) T = 9.5, p = .066, r = −.44

Three Factor Eating Questionnaire - Revised

Cognitive Restraint 2.5 (1.2) 2.5 (0.6) T = 16, p = .439, r = −.19

Emotional Eating 2.8 (1.3) 2.5 (2.0) T = 23, p = .646, r = −.11

Uncontrolled Eating 2.7 (0.8) 2.4 (1.5) T = 29.5, p = .838, r = −.05

ecSatter Inventory

Eating Attitudes 9.0 (4) 11.5 (6) T = 33.5, p = .028, r = −.53

Food Acceptance 6.0 (3.5) 7.0 (2) T = 13, p = .131, r = −.37

Internal Regulation 7.0 (3.5) 7.0 (3) T = 11, p = .334, r = −.23

Contextual Eating Skills 9.0 (4.5) 9.5 (6.3) T = 20.5, p = .725, r = −.09

Eating Competence 29.0 (13.5) 36.5 (19.3) T = 36, p = .108, r = −.39

Multidimensional Body Self-Relations Questionnaire

Appearance Evaluation 2.0 (1.1) 2.4 (1.3) T = 39.5, p = .220, r = −.30

Fitness Evaluation 2.7 (1.7) 4.2 (1.6) T = 22, p = .161, r = −.34

Health Evaluation 3.0 (1.2) 3.5 (1.5) T = 36.5, p = .095, r = −.40

Body Shape Questionnaire 112.0 (57.5) 89.0 (73.5) T = 1, p = .007, r = −.66

DASS-21

Depression 14 (18.0) 5 (15.0) T = 15.5, p = .398, r = −.20

Anxiety 8 (10.0) 3 (8.5) T = 13.5, p = .284, r = −.26

Stress 16 (17.0) 10 (14.5) T = 7, p = .121, r = −.38

Exercise Motivations Inventory - 2

Reasons for exercise: Enjoyment 1.5 (3.4) 3.4 (4.4) T = 18, p = .490, r = −.17

Reasons for exercise: Weight management 4 (1.4) 3.9 (2.3) T = 6, p = .172, r = −.33
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the clinical range of depression, and over 40% within the
clinical range for anxiety and stress. This is consistent with
previous research indicating elevated levels of depression
and anxiety in obese treatment seekers. The presence of
co-morbid mood disorders and mood regulation difficul-
ties was not a target of treatment. These would be com-
mon phenomena in real-world obesity interventions that
may not be reflected in efficacy studies, as participants
with co-morbid disorders are typically excluded from such
studies.
Weight and BMI was maintained post-intervention.

This was expected as weight loss was not a goal of the
current intervention. The non-dieting approach posits
that weight loss is not required for health improvements
(unless at extreme ends of the spectrum) and this weight
maintenance is similar to previous findings in non-dieting
interventions [36,38,39,66]. Some healthcare professionals
fear that this approach will lead to weight gain [38], how-
ever, the current results add to previous research demon-
strating an absence of significant weight gain following
non-dieting interventions [10]. The frequency of binge ep-
isodes did not decrease significantly, but there was a trend
for a reduction in the frequency post-intervention. Bacon
and Aphramor’s review evaluates the evidence and ration-
ale for a shift from the traditional weight-focused treat-
ment paradigm, which induces only short-term weight
loss, and little benefits of improved morbidity and mortal-
ity. Together, the results of the current study add further
support for a paradigm shift in the treatment of over-
weight and obesity [10].
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This study has a number of strengths. The major strength
is that it is an effectiveness study with high external validity.
These participants are representative of treatment-seeking
individuals from the community, accepted without exclu-
sion criteria unlike some other studies of non-dieting inter-
ventions. In comparison, with the goal of achieving high
internal validity, efficacy trials typically require participants
to meet strict inclusion criteria, often excluding those with
common mental health conditions and/or or medical com-
plications. In comparison to some other non-dieting inter-
ventions, the NMD program also has a large focus on
movement that is practised in session. This movement does
not require specialist skills, as opposed to exercise or mod-
erate physical activity promoted in other studies. The
movements were demonstrated in session, and were aimed
at people of all ages, all sizes, and those with limited mobil-
ity. Furthermore, much of the previous research into obes-
ity treatment focuses on medical and surgical interventions
or traditional diet-based weight loss programs; this is one
of few evaluations of non-dieting approaches. This study
examines an intervention that is easily accessible, easily de-
livered within the community, and may potentially be
suited to a wider range of treatment-seekers.
A number of limitations should be considered when

interpreting the results of the current study. Firstly, as this
is an effectiveness study without a control group, internal
validity is limited. In addition, as the sample size is small
the conclusions drawn from the statistical analyses should
be interpreted with caution, as a larger sample size is re-
quired to confirm results, and determine if results are able
to be generalised to the population. Additionally, the im-
pact of self-selection bias cannot be ruled out. Participants
that selected into the study may be different to partici-
pants who completed the NMD program but did not elect
to take part in the current study, and this needs to be con-
sidered when interpreting the results.
A significant limitation which is common to other stud-

ies of non-dieting interventions is that physiological health
indicators (e.g., cholesterol, blood pressure, metabolic rates)
were not included in the outcome measures. Evidence of
changes in physiological outcomes are important in order
to understand the role of physiological health improve-
ments independent of significant weight loss and should be
assessed in future non-dieting interventions.
The limitations could be addressed in future research by

conducting larger-scale studies with larger sample sizes
within the community. Follow-up data would also provide
useful information. In addition, as obesity is associated
with a number of physical, psychological and behavioural
profiles, in order to understand the effectiveness and sus-
tainability of alternative obesity treatments evaluations of
future interventions should incorporate physiological,
psychological and behavioural (including eating and exer-
cise behaviours) outcome measures. This will add to the
current understanding of obesity and associated character-
istics, and how to best target these factors in treatment.

Conclusion
The current study provides preliminary evidence of the ef-
fectiveness of the NMD program for improvements in body
shape preoccupation and dissatisfaction and attitudes to-
wards eating. The study has also highlighted the physical,
psychosocial and behavioural characteristics of a treatment-
seeking overweight/obese sample in a non-dieting based
community program. As obesity has been associated with
several disordered eating maintaining factors (binge eating,
emotional eating, body image dissatisfaction, weight cyc-
ling, disordered eating [10]), these factors need to be in-
corporated as part of treatment. They are not addressed
entirely through weight loss focused interventions, and
alternative approaches, such as the NMD program, may be
a viable alternative treatment paradigm which focus on
health outcomes, including normalised eating, body self-
acceptance and sustainable and realistic physical activity.
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