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Abstract
Background: Excessive exercise is recognized as a predictor of poor outcome in eating disorders. However, little is
known about how excessive exercise might affect the treatment process. The aim of this study was to describe
process of weekly changes in eating disorder psychopathology, general psychopathology and exercise, and the
possible interactive effects of excessive exercise on these changes during inpatient treatment of longstanding
eating disorders.
Methods: Eighty-four patients meeting the DSM-IV criteria for Anorexia Nervosa, Bulimia Nervosa, or Eating
Disorders Not Otherwise Specified received inpatient cognitive-behavioural therapy including, physical activity and
nutritional counselling treatment over 12 weeks. Excessive exercise was defined as having ≥6 episodes of driven
exercise during week 1 of treatment. Excessive exercisers received one additional session of individual counseling
with the clinical exercise physiologist. The study used repeated measurements during treatment and collected
measures of eating disorders: psychopathology (EDE-Q), general psychopathology (SCL-5), and frequencies of
exercise and body mass index (BMI). Statistical analysis was performed using repeated measures ANOVA.
Results: Both eating disorders and general psychopathology were reduced from admission to discharge in
excessive exercisers and non-exercisers. There was an overall interaction effect between time (week) and
excessive exercise for the process of exercise and eating disorders psychopathology reduction. This interaction
effect was also found in week 10 vs 11 regarding general psychopathology. The excessive exercisers showed
steep reduction at first, followed by a smaller increase towards the end of treatment in both eating disorder
and general psychopathology; this pattern was not found among the non-exercisers.
Conclusion: The process of change in exercise and psychopathology during inpatient treatment of longstanding
eating disorders differs across excessive and non-excessive exercisers. Although excessive exercisers were given special
attention for their exercise cognition and behavior during treatment, it is apparent that this part of treatment must be
further developed.
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Plain english summary
An excessive amount of exercise is common in eating
disorders. It has been shown that excessive exercisers have
poorer treatment outcome compared to non-exercisers.
Yet, little is known about how excessive exercise might
affect process of change that occur during treatment of
eating disorders. In this study, level of eating disorders,
anxiety and depression, exercise, purging, and use of diuretics/laxatives were obtained weekly in 84 adults admitted to 12-weeks of inpatient eating disorders treatment.
The process of change in eating disorders and anxiety/
depression during treatment was somewhat different
between the excessive exercisers and the non-exercisers.
Based on this finding, we need to develop strategies that
specifically target excessive exercise during treatment of
eating disorders.
Background
A significant portion of patients admitted to treatment
for eating disorders (ED) do not recover despite use of
well-established and evidence-based treatment forms
such as individual psychotherapy, group-based therapy,
and family-based therapy [4, 19, 42]. Attempts have been
made to explore factors that predict ED treatment outcome. Studies have suggested that motivation to change
and rapid response to treatment predict a good outcome
[25, 40], whereas comorbidity (i.e. anxiety and depression), greater ED psychopathology such as weight concern, shape concern, and bulimic episodes, predict a
poor outcome [4, 40]. Other studies have also identified
excessive levels of exercise as a symptom that occurs
alongside more severe ED psychopathology and general
psychopathology, predicts a poor outcome of treatment,
as well as an increased risk of relapse [8, 22, 32, 36].
In existing literature, several terms and definitions
such as excessive exercise, high-level exercise, compulsive exercise, and exercise dependence have been used
to explain and define pathological exercise in ED [2]. A
more succinct differentiation of these terms have been
formed: excessive exercise as the quantitative dimension
(i.e. excessive in frequency, duration and/or intensity), as
well a compulsive exercise as the qualitative dimension
(i.e. motives and attitudes) [2]. A recent study by Young
et al. [43] showed that assessments of frequencies of
driven exercise such as the exercise questions in the Eating Disorders Examination interview (EDE) and questionnaire (EDE-Q) correlated well with assessments of
compulsive exercise. However, when examining exercise
during treatment, it is of interest to divide between the
cognitions and the actual behaviour. We therefore need
to expand knowledge regarding quantity of exercise
during inpatient treatment of eating disorders, and how
this changes in patients who perform excessive amounts
of exercise.
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Excessive and/or compulsive exercise has been identified in up to 80% of persons with ED, depending on type
of ED diagnosis and duration of the disorder [13, 27, 32].
During the past decade, there has been an increased understanding of the complexity of the function of exercise
as a symptom of ED. From the belief that exercise was
solely a weight compensatory behavior [11], exercise is
now acknowledged as important for suppressing negative
affect [7, 8, 23, 24]. In a maintenance model for compulsive exercise, Meyer et al. [27] suggested that there is a reciprocally reinforcing relationship between compulsive
exercise and affect regulation. That is, the exercise maintains the function of controlling negative affect, whereas
high levels of negative affect seem to increase levels of
compulsive and excessive exercise [27]. Likewise, the
excessive amounts of exercise can have a negative impact on mood, as seen among e.g. overtrained athletes
[1]. A qualitative study among women with Anorexia
Nervosa (AN) also showed that the exercise functioned
as a distraction and escape, a strategy for reducing embodied distress, a time-out from conflicting thoughts
and feelings, and a relation to their sense of self and
identity [24]. Dealing with these issues and complexity
in treatment seem to improve the success of gaining
weight and reduction of compulsive exercise among excessive exercisers [9]. Despite the increased understanding of exercise in ED, Touyz et al. [39] argues that
there still is a need for more research in this area. Although Touyz et al. [39] addresses this gap in knowledge primarily in persons with AN, the phenomenon
of excessive and/or compulsive exercise is also present
in persons with Bulimia Nervosa (BN) and Eating Disorders Not Otherwise Specified (EDNOS). There is
therefore a need for such attention across the whole
spectrum of ED diagnoses.
In previous studies, changes in ED psychopathology,
exercise, and other compensatory behavior during treatment are often assessed at only two times, i.e. at admission and discharge. In one previous study, we assessed
physical activity objectively three times during treatment,
and found different trends in the weekly physical activity
between excessive exercisers and non-exercisers [8]. All
patients experienced reduced ED psychopathology from
admission to discharge, but the excessive exercisers had
higher scores on Eating Disorders Examination interview
at both assessment times compared to the non-exercisers
[8]. Unfortunately, changes in ED psychopathology were
only assessed at admission and discharge in this study.
Therefore, it is unknown how change evolved during the
treatment period, and if it differed across excessive exercisers and the non-exercisers. This prevents conclusions
about how changes in exercise and psychopathology develop over the course of therapy. To build knowledge in
this sense we need to monitor the patients thoroughly
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throughout the entire treatment period, from admission
to discharge.
To our knowledge, no studies describe weekly changes
in ED psychopathology, general psychopathology, exercise, and other weight compensatory behavior such as
purging and use of diuretics/laxatives during the course
of ED treatment. Reporting week-to-week changes provides a greater understanding of when change is taking
place and the process of this change. Following the logic
of evidence-based medicine, the choice of methods and
research designs must apply to the current level of
knowledge. We therefore justify that there is a need for
obtaining descriptive data on the process of change during ED treatment and possible interactions of excessive
exercise in this process. Enhancing level of knowledge in
this area is important for ED treatment in general, as
well as for the treatment of excessive exercisers in particular. Understanding this can directly influence the
quality of care delivered to these patients. Such descriptive data can build a foundation and rationale for future
experimental studies. The aim of this study is therefore
to describe the process of changes in ED psychopathology, general psychopathology, and frequencies of exercise during inpatient treatment of longstanding ED. In
view of the paucity of existing evidence, no specific hypotheses were formulated in this regard. Our research
questions are as follows: 1) How does ED psychopathology, general psychopathology, and frequency of exercise change by week? and 2) Is there an interaction
effect of week and excessive exercise in the process of
change in ED psychopathology, general psychopathology,
and exercise?

Methods
The patients in the sample received inpatient treatment
within a specialized ED unit at a psychiatric facility. The
unit has a nationwide catchment area. All patients have
tried therapy locally without satisfactory treatment benefits prior to admission to the unit. A team of independent psychologists and psychiatrists with extensive
training and experience in diagnostic assessment evaluated potential participants by conducting a detailed clinical interview and using standardized assessment tools.
Using self-assessment instruments, patients reported on
general outcome measures at start and end of therapy
in addition to outcome on a weekly basis while undergoing inpatient treatment, hence 12 consecutive treatment weeks. This study is approved by the Regional
Committee for Medical Ethics in Southern Norway, approval no. 2012/1186b.
Treatment

Manual, individualized cognitive behavioral therapy
(CBT) was developed by the unit, based on CBT for ED.
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The treatment was an adaptation of outpatient CBT for
ED developed by Waller et al. [41]. The treatment was
primarily concerned with the processes hypothesized to
maintain the patients’ ED psychopathology, aiming to
view cognitive processes as central, altering abnormal attitudes about body shape and weight, replacing dysfunctional dieting with normal eating habits, and developing
coping skills for resisting bingeing and purging. The key
strategy of the treatment was to create a “formula” (or a
set of hypotheses) of the maintaining mechanisms of the
patients’ psychopathology. The formula was used to
identify the features to address in the treatment. An initial personal formula was developed collaboratively with
patients at the start of the treatment, and this was revised during the course of the treatment. The aim was
to create a tailor-made treatment that fit the individual
patient. In addition to individual therapy, patients
attended daily group sessions conducted by a multidisciplinary team all trained in CBT, two of which had several
years of experience delivering CBT for ED. According to
the CBT-principal, patients received psychoeducation, individual goal setting and evaluation, in-vivo exposure to
meals, and two weekly group sessions of physical exercise.
The therapy lasted for 12 weeks.
The patients who were categorized as excessive exercisers received one individual counseling session with a
clinical exercise physiologist. This session lasted approximately 45 min. During this session, an individual plan
for reducing excessive exercise was made. The plan was
made in agreement with the patient and the therapists,
and it was intended for the patient to take ownership
over this plan. This session took place during week two
in the treatment period.
Instruments

Eating Disorder Examination Questionnaire version 6.0
(EDE-Q). The EDE-Q (Christopher G. [15]) was used to
assess ED psychopathology and generate ED diagnoses.
The EDE-Q consists of four subscales: restraint, shape
concern, weight concern, and eating concern. A mean
value is calculated on a 0–6 point scale. For weekly assessment, the patients were asked about the last 7 days
instead of last 28 days. Adequate reliability of the 7-day
version has been demonstrated by Rose et al. [31].
EDE-Q has shown adequate psychometric properties
across a range of studies [3]. Excessive exercisers were
defined as persons with six or more episodes of
driven exercise within the past 7 days [6, 12] at baseline,
identified by question 18 in the EDE-Q. Frequencies of
exercise, purging and use of diuretics/laxatives were
identified by questions 16–18 in the EDE-Q.
Symptom Checklist-5 (SCL-5). The SCL-5 is an indicator of global mental distress that has been used as a
screening measure of psychological distress in several

Bratland-Sanda and Vrabel Journal of Eating Disorders (2018) 6:15

studies [14, 21, 35, 38]. The SCL-5 has five items: (1)
Feeling fearful, (2) Nervousness or shakiness inside, (3)
Feeling hopeless about the future, (4) Feeling blue, and
(5) Worrying too much about things. Each of the five
items is scored on a scale of 1 to 4. The checklist mainly
screens for symptoms of anxiety and depression [37].
SCL-5 correlates strongly with SCL-25 (Person’s correlation = 0.92). The recommended cut-off on the SCL-5
total mean score, indicating distress at case-level, is 2.00.
Body Mass Index (BMI). BMI (kg/m2) was calculated
using height and weekly measured fasting body weight.
Patients with a BMI below 20 at admission achieved
weight-gain up to the minimum BMI of 20 as recommended by existing treatment guidelines [26].
Statistical analysis

For the statistical analysis, the IBM SPSS 24.0 was used.
Data are presented in mean (SD), and in frequencies and
percentage. Independent t-test and chi-squared test were
used to examine differences at admission between excessive exercisers and non-exercisers. Missing values in
SCL-5, EDE-Q, exercise, purge and use of diuretics/laxatives were replaced with series mean [17]. GLM repeated
measure ANOVA is the preferred analysis for variables obtained at more than two assessment times [33]. Factor was
time (weeks in treatment), and measures were SCL-5 score,
EDE-Q score, weekly episodes of exercise, and BMI. Data
on exercise, purging and use of diuretics/laxatives were
non-parametric. This data was therefore log transformed
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for the GLM repeated measurement ANOVA. Due to loss
of data with values of zero in log transformation, there was
too much data lost regarding purging and use of diuretics/
laxatives to continue with the analysis of these variables.
They were therefore excluded from the GLM repeated
measurement ANOVA, and were instead analysed at admission and discharge with Mann-Whitney U test for two
samples (excessive exercisers and non-exercisers). Exercise
category (excessive exerciser = yes or no) was selected as
between-subject factor. For changes in BMI, BMI < 20
(yes or no) was selected as a between-subject factor.
Based on recommendations by Girden [18], we used
the Greenhouse-Geisser correction for Mauchly’s test
of sphericity. Bonferroni post hoc test was obtained to
depict where the differences occurred. We reported
Type III sum of squares, degrees of freedom (df), F-value,
significance level, and effect size (Partial Eta Squared).
The Partial Eta Squared effect size was classified as small
(.01), medium (.06) and large (.14) based on recommendations from Miles et al. [28]. Significance level was .05.

Results
Descriptive data

A total of 23% of the 84 patients were defined as excessive exercisers. Excessive exercising was more common
among patients diagnosed with AN compared to BN
and EDNOS, and less common among patients diagnosed with BN compared to AN and EDNOS (Table 1).
Thirty-three percent of the patients had a BMI below 20

Table 1 Descriptive data

Age (yrs)
2

Excessive exercisers
(n = 19)

Non-exercisers
(n = 65)

Difference EE/non-E

Total
(n = 84)

Mean (SD)

Mean (SD)

t-value

Mean (SD)

27.7 (8.0)

28.2 (7.7)

0.21

28.1 (7.7)

BMI (kg/m )

20.8 (3.6)

21.8 (5.2)

0.82

22.5 (4.8)

ED duration (yrs)

10.6 (7.7)

12.9 (8.4)

1.04

12.4 (8.3)

Inpatient stays (number)

1.0 (1.2)

1.3 (2.0)

0.60

1.2 (1.8)

SCL-5

2.7 (0.7)

2.4 (0.9)

1.62

2.5 (1.0)

EDE-Q

3.9 (1.1)

3.7 (1.1)

0.81

3.7 (1.1)

Exercise (episodes/week)

7.2 (2.4)

1.1 (1.5)

10.38***

2.5 (0.9)

Purging (episodes/week)

5.5 (10.9)

6.0 (9.6)

0.17

5.9 (9.9)

Diuretics/laxatives (episodes/week)

0.4 (1.6)

0.3 (0.9)

0.25

0.3 (1.1)

n (%)

n (%)

χ

n (%)

Diagnosis: AN

9 (43)

12 (57)

7.51**

21 (25)

Diagnosis: BN

5 (12)

38 (88)

6.33*

43 (51)

Diagnosis: EDNOS

5 (25)

15 (75)

0.34

20 (24)

BMI < 20 kg/m2

7 (37)

21 (32)

0.14

28 (33)

Self-mutilation

6 (32)

31 (48)

1.55

37 (44)

2

EE excessive exercisers, Non-E non-exercisers, BMI body mass index, ED eating disorders, SCL-5 Symptom Check List – 5 items, EDE-Q Eating Disorders
Examination – Questionnaire, AN Anorexia Nervosa, BN Bulimia Nervosa, EDNOS Eating Disorders Not Otherwise Specified
*p < .05. **p < .01. ***p < .001
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at baseline and hence had weight gain as one of their
treatment goals (Table 1).
Week-to-week changes during treatment

During treatment, there was a reduction in EDE-Q,
SCL-5, and exercise, whereas there was an overall increase in BMI (Table 2). These changes were significant
for both excessive exercisers and non-exercisers. The
lowest scores in SCL-5 and EDE-Q were observed in
week 10 (Fig. 1). From week 10 vs. 11, there was a significant increase in SCL-5 (F = 6.06, p = .02) and in
EDE-Q (F = 5.72, p = .02). The profile of change in exercise showed significant reduction in weekly exercise
from week 2 vs. 3 (F = 9.65, p = .003) and an increase in
weekly exercise from week 5 vs. 6 (F = 4.09, p = .046,
Fig. 1). The BMI among the patients with a BMI < 20 at
admission increased by 20% during treatment (from
17.13–20.49 kg/m2, F = 5.75, p = .001, ES = .06). Weekly
information on episodes of purging and use of diuretics/
laxatives is shown in Fig. 1; the Mann Whitney U test
for two samples showed no differences in these variables
between the excessive exercisers and the non-exercisers
during the treatment period.
No interaction effects found between week number
and excessive exercise were detected for BMI, but there
was an interaction effect between week number and
BMI < 20 in the process of BMI change during treatment
(F = 5.75, p = .001, ES = .07). There was an overall interaction effect between week number and excessive exercise
for EDE-Q and weekly episodes of exercise (Table 2). Although there was not an overall interaction effect between
week number and excessive exercise for changes in SCL-5
score, post-hoc tests showed that there was a borderline
significant interaction effect in week 9 vs. 10 (F = 3.80,
p = .055, ES = .04), and significant interaction effect in
week 10 vs. 11 (F = 7.26, p = .009, ES = .08) (Fig. 2a).
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The same interaction effect pattern in week 10 vs. 11
was found for EDE-Q (F = 12.01, p < .001, ES = .13)
(Fig. 2b). The interaction effect of week number and
excessive exercise on weekly exercise was found significant in week 1 vs. 2 (F = 5.85, p = .018, ES = .07), 2 vs. 3
(F = 9.00, p = .004, ES = .10), and borderline significant
in week 7 vs. 8 (F = 3.85, p = .053, ES = .05) (Fig. 2c).

Discussion
The main finding of this observational study was the
overall interaction effect between week number and excessive exercise for changes in EDE-Q during inpatient
treatment. Furthermore, there was also an interaction effect between week number and excessive exercise for
both EDE-Q and SCL-5 in week 10 vs. 11, which is the
second last week before discharge. As Fig. 2a and b
shows, the excessive exercisers showed an increase in
both EDE-Q and SCL-5 from week 10 to 11. This pattern was not observed among the non-exercisers. Although differences between excessive exercisers and
non-exercisers were in accordance with findings from
previous studies [8, 32, 34], this is the first study that reports the process of change in detail to our knowledge.
Since change in BMI was similar between the excessive
exercisers and the non-exercisers, the most plausible explanation for the pattern observed among the excessive
exercisers is the use of exercise for regulation of negative
affect. Due to the suppressing function of exercise on
e.g. anxiety, exercise withdrawal can possibly result in
increased levels of anxiety [27]. It could be that the excessive exercisers have successfully postponed or
abstained from exercise in the major part of the inpatient stay. However, the experience of negative emotion inevitably increased at the end of the treatment. In
addition, the end of an inpatient stay is always challenging for patients since they are about to discharge from

Table 2 Changes during inpatient treatment of longstanding eating disorders. A) Effect of time, B) interaction effect of time and
excessive exercise
Type III of sum squares

df

Mean squares

F-value

p-value

Partial eta squared

SCL-5

22.83

6.7

3.40

3.97

<.001***

.05

EDE-Q

54.58

5.94

9.18

10.56

<.001***

.11

Exercise (episodes/week)

1.68

6.95

0.24

3.61

.002**

.21

BMI (kg/m2)

160.61

2.54

63.37

3.84

.02*

.05

SCL-5

8.45

6.73

1.25

1.47

.18

.02

EDE-Q

12.43

5.94

2.09

2.40

.03*

.03

Exercise (episodes/week)a

1.11

6.95

0.16

2.39

.027

.15

43.95

2.54

17.34

1.05

.364

.01

A. Week

a

*

B) Week Excessive_exercise

2

BMI (kg/m )

SCL-5 Symptom Check List – 5 item, EDE-Q Eating Disorders Examination Questionnaire, Df degree of freedom
a
log transformed data
*p < .05. **p < .01. ***p < .001
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Fig. 1 Process of change in SCL-5 (score range 0–4), EDE-Q (score range 0–5), and episodes per week of exercise, purging and use of diuretics/laxatives

a treatment context in which they have made important changes. The uncertainty of a new life after
discharge can increase both ED and general psychopathology for patients, especially if the treatment context is not especially focused on addressing this
challenge. It could be that excessive exercise is easily
overlooked in a treatment context since this is often
considered as compensatory behaviour, and that the
complexity of the exercise with regards to compulsivity is ignored. It is easier to focus on e.g. purging and
the misuse of laxatives as compensating behaviour
since this is typically considered as abnormal behaviour. Management of exercise in patients may have
been ‘bundled’ together with attempts to treat other
forms of purging and compensation (C. G. [16]).
Studies have shown that the classification of exercise as a
purely compensatory role is inadequate, as the nature of
both excessive and compulsive exercise is more complex.
There is reliable evidence that the amount and intensity of
exercise undertaken is not significantly associated with
drive for thinness, which would be the case if exercise
were solely a compensatory behaviour [2, 5, 7, 29].
The changes in ED psychopathology is comparable
to previous studies [8, 30]. It is interesting that the
patients with BMI below 20 managed to increase BMI
to the extent that was observed. Previous studies
show that weight gain above 17.5 during treatment is
difficult [20],

Strengths and limitations of the study

ED psychopathology, general psychopathology, and episodes of exercise were assessed weekly, and adequate
methods were utilized to monitor the process thoroughly.
Findings from such studies directly inform therapists on
variables relevant at the level where clinical decisions are
met. However, we have to bear in mind that this is purely
a descriptive, observational study. We therefore cannot
make assumptions about causality. The process was studied on a weekly basis, and more or less frequent assessments could be associated with different results. In
addition, the measurement of exercise is purely self-fulfilling and not objectively measured. This could affect the result in a way that the patients under-report, e.g. frequency
of excessive exercise [7]. The EDE-Q exercise question
used to assess excessive exercise correlates well with measures of compulsive exercise. However, it does not capture the complexity of exercise cognitions. Future
process studies need to examine both the excessive and
compulsive nature of exercise in ED. The patients studied exhibited high symptom severity; they are a selected
group, given the admission criteria for treatment at this
specialized unit. Such severity and selection might
affect the external validity of the findings. However, it
might be that the level of symptomatology amplifies
core traits present in ED, making the sample especially
interesting to study. Nevertheless, the sample is representative of a group of patients that frequently do not
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Fig. 2 Interaction effect of time (week) and exercise category (excessive exercise:EE, non-exercise: non-E) on the process of change in SCL-5 (a),
EDE-Q (b) and exercise (c) during inpatient treatment of longstanding eating disorders

benefit from treatment. This is evident by how frequently
patients reported to have been in therapy prior to inclusion in the current treatment. Furthermore, all diagnostic
categories were represented, reflecting the diagnostic distribution commonly seen in clinical practice.

Previous studies have shown that excessive exercisers
across diagnoses require a longer length of hospitalisation than non-exercisers [34]. In addition, excessive exercise is predictive of earlier relapse time and poor
long-term outcome at follow-up [10, 36]. Our study
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can explain some of these previous findings. Patients
with excessive exercise as a problem are discharged the
moment they are highly activated by both ED and general psychopathology due to the fact that they are obviously vulnerable for relapse and poorer long-term
follow-up. The difference we display between excessive
exercisers and non-exercisers in this study can be an
argument for a varied duration of inpatient stay.
Implications

As elaborated above, our study invites an increased
focus on excessive exercise during inpatient treatment.
We argue that special attention to exercise towards the
end of an inpatient stay seems important, as it seems
that both ED and general psychopathology increase in
the end for patients practicing excessive exercise. Experimental studies that integrate such attention with
existing therapy must be developed; these studies
should include a follow-up after treatment discharge.
Moreover, future studies should investigate the interaction between excessive exercise and treatment outcome across therapies, therapy contexts, as well as type
and severity of disorders.

Conclusion
The process of change in exercise and psychopathology
during inpatient treatment of longstanding eating disorders interacts with time and excessive exercising. Although excessive exercisers were given special attention
for their exercise cognition and behaviour during treatment, it seems that this part of treatment must be further developed.
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