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Abstract
Background Many patients with eating disorders report exercise as a central symptom of their illness—as a way to 
compensate for food intake, prevent weight-gain, and/or reduce negative affect. Previous findings show associations 
between maladaptive exercise and more severe eating disorder pathology, higher risk for relapse, other co-morbid 
symptoms, and worse treatment outcome.

Methods In this study, we included 8252 participants with eating disorders and investigated associations between 
maladaptive exercise (both lifetime and current) and ED pathology, illness duration, depression, anxiety, self-harm and 
suicidal ideation, and treatment seeking patterns in individuals with lifetime maladaptive exercise. Participants were 
included via the Swedish site of the large global study The Eating Disorders Genetics Initiative (EDGI) and completed 
measures of both lifetime and current symptomatology.

Results Results indicate that lifetime maladaptive exercise is associated with higher prevalence of lifetime depression 
and anxiety and with patients more often receiving treatment, although these results need to be investigated in 
future studies. Current maladaptive exercise was associated with more severe ED symptoms, and higher levels of 
depression, anxiety, obsessive-compulsive traits, and suicidal ideation.

Conclusions Our findings point to the complexities of exercise as an eating disorder symptom and the need 
for clearly assessing and acknowledging this, as well as tailoring interventions to treat this symptom to achieve 
sustainable recovery.

Plain English summary
Many individuals with eating disorders view exercise as a crucial aspect of their illness, often using it to control 
weight and emotions. Research suggests that maladaptive exercise correlates with more severe eating disorder 
symptoms, increased risk of relapse, and poorer treatment outcomes. Analyzing data from 8252 participants 
with eating disorders, this study from the Swedish site of The Eating Disorders Genetics Initiative (EDGI) found 
that lifetime maladaptive exercise is linked to higher rates of depression and anxiety and increased treatment 
seeking behaviors. Current maladaptive exercise was associated with heightened eating disorder severity, 
depression, anxiety, obsessive-compulsive traits, and suicidal thoughts. These findings underscore the importance 
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Background
Eating disorders (EDs) are highly complex, often long-
term conditions that impose significant emotional, psy-
chological, and economic burden on individuals and 
society [1]. An already concerning prevalence [2, 3] was 
exacerbated during the COVID-19 pandemic, with a 
notable increase in the overall incidence of EDs [4–6]. 
The economic costs associated with EDs are substantial, 
with the average annual cost per patient ranging from 
$5,000 for binge-eating disorder (BED) to $18,000 for 
anorexia nervosa (AN) [1, 7]. Recognizing and treating 
central eating disorder (ED) symptoms at an early stage 
has the potential to improve outcomes, prevent long-
term illness, and mitigate costs [8–10].

A large proportion of ED patients report being physi-
cally active and many identify exercise as a symptom of 
their illness; e.g. a way to compensate for food intake, 
prevent weight-gain, and/or reduce negative affect [11–
13]. Various terms have been proposed for excessive and 
potentially harmful exercise. For present purposes, mal-
adaptive exercise (ME) broadly denotes any exercise that 
leads to negative outcomes or disrupts daily functioning. 
Studies suggest that ME is associated with more severe 
ED pathology [14–16], longer in-patient treatment [17], 
and increased risk for relapse in AN [18]. The term com-
pulsive exercise (CE) has gained popularity during the 
last decade in ED research [19–22]. It denotes exercise to 
reduce negative affect or prevent a feared outcome, that 
has become rigid and compulsive, is engaged in despite 
illness or injury and to the detriment of other previously 
valued activities, and where inability to exercise causes 
distress [20, 21]. The association between CE and depres-
sion and anxiety has been explored in a few studies with 
various samples and outcomes [23–25]. In a non-clinical 
population, CE was negatively associated with depressive 
symptoms [25], whereas in an adolescent ED population 
it was positively associated with anxiety [23]. Given the 
association between CE and emotion regulation, and 
ME with a more severe symptom pattern overall, study-
ing associations with co-morbid symptoms (e.g. anxiety, 
depression, suicidal ideations) is of importance.

Despite its significance, exercise as a symptom has 
often been overlooked in ED research and clinical prac-
tice [26–28]. This oversight might be partly due to 
exercise being only vaguely described in current ED 
diagnostic criteria. Exercise is mentioned as a possible 
compensatory behaviour and as a means of preventing 
weight-gain, but there is no guidance in relation to inher-
ent qualities that differentiate unhealthy from healthy 
physical activity [29]. Also, unlike behaviours such as 

vomiting, exercise is socially acceptable and encour-
aged in the general society to promote health. This may 
also contribute to difficulties in recognising exercise as a 
problematic behaviour for both healthcare professionals 
and the patients themselves. Further, to date no system-
atic evidence-based treatment specifically targeting ME/
CE in EDs exists, meaning that even if the patient seeks 
treatment there is little to offer besides standardised 
EDs care [28]. There is a risk that individuals with exer-
cise as a central symptom of their ED could go unrecog-
nized for longer, be less likely to be referred to or receive 
treatment, and/or receive treatment that does not fully 
address their ED behaviours. Investigating potential 
long- and short-term associations between ME/CE and 
other symptoms in EDs may inform our understanding of 
this symptom and its correlates, which in turn may have 
implications for identification, prevention, and treatment 
efforts. There is further a need to learn more about treat-
ment patterns for individuals where exercise is central, as 
they may go undetected or receive insufficient treatment 
for their problematic behaviour, which may indeed have 
detrimental consequences.

In the present study, we introduce two subcategories 
of ME. “Problematic Exercise (PE)” is a subtype of ME 
that in this study denotes a lifelong pattern. If a person 
has ever engaged in this form of exercise, they are consid-
ered to have PE. The term “Compulsive Exercise (CE)” is 
reserved to identify current behavior associated with ME. 
This term applies when an individual is presently exhib-
iting a pattern of exercise that fits the criteria for CE as 
described by others [20]. Lifetime PE, measured using 
items not fully encompassing the definition of CE, was 
defined as a compulsive need to exercise where inability 
to exercise causes anxiety or distress, a drive to control 
body shape or weight, continuing to exercise despite 
injury or illness, and adjusting eating habits when exer-
cise is not possible. In practice, these aspects mimic CE 
closely, but we use the term PE to acknowledge the differ-
ent measurement methods used (see below). Current ME 
conformed to the CE definition, and was measured using 
the Compulsive Exercise Test (CET) [30].

Aims
In this study, we investigated both lifetime and current 
ME in a large ED sample. Our first aim was to study asso-
ciations between lifetime PE and lifetime depression, 
anxiety, ED illness duration, suicidality, and self-harm. 
A second aim was to investigate whether current CE was 
associated with current ED symptoms, depression, anxi-
ety, compulsivity, self-harm, and suicidality. A third aim 

of recognizing exercise as a symptom of eating disorders and tailoring interventions accordingly for sustainable 
recovery.
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was to investigate treatment patterns for individuals with 
PE; if this is a poorly recognized or neglected symptom 
due to insufficient treatment options, individuals pre-
senting with PE might consume care in different ways 
(e.g., to a lesser degree) compared to those without PE. 
As this area is previously unstudied however, we did not 
formulate hypotheses.

Method
Participants
The current study was conducted using a subsample 
from the parent study: the Eating Disorders Genet-
ics Initiative-Sweden (EDGI; https://edgi.se). EDGI is a 
multi-country study recruiting individuals with lifetime 
or current EDs as well as controls, to study both environ-
mental and genetic risk factors involved in EDs [31]. In 
this study, cases at the Swedish site (EDGI-SE) recruited 
up until the 26th of May 2023 were included. Eligible par-
ticipants were aged 16 and older living in Sweden, with 
access to a Swedish Bank ID (electronic personal iden-
tifier) and ability to understand Swedish. They all had a 
current or lifetime history of AN, BN, BED, atypical AN, 
atypical BN, or atypical BED as according to the Diag-
nostic and Statistical Manual, fifth edition [29]. The ini-
tial sample included a total of N = 9192 participants. after 
excluding 936 due to response period limitation (some 
questionnaires asked about the last 14 days, so individu-
als who paused the survey and logged back in after more 
than than were excluded), and 4 due to being under the 
age of 16, 8252 participants remained. For analyses of 
lifetime exercise (PE), 6378 participants met our inclu-
sion criteria, and for current CE, 7260 participants met 
our criteria (see “Statistical analysis” for a description of 
how groups were formed).

Procedure
The recruitment approach was multi-pronged with par-
ticipants being recruited via previous studies, public 
outreach, the Swedish national quality register for EDs 
(Riksät), and the market research company IPSOS [32]. 
Participants recruited from previous studies and Riksät 
were sent an invitation to participate via e-mail or post. 
Public outreach included posts in social media channels; 
promotion on podcasts; magazine- and newspaper arti-
cles; information about EDGI in a large production on 
Swedish national television, advertisement in the mem-
ber magazine of the largest EDs patient advocacy organi-
zation, and posters and brochures at several EDs clinics 
around the country. Individuals deciding to take part in 
EDGI, signed up via the official project website and after 
receiving the appropriate information they consented 
using BankID. After consent, participants provided 
updated contact details and then moved on to complete 
the online screening survey to determine history of EDs. 

Individuals screening as cases were never subject to 
exclusion, thus they all moved on to complete the main 
online surveys. The main survey captured current ED 
symptoms, ED-related quality of life, compulsive exer-
cise, treatment history, and a range of health and mental 
health symptoms. Completing the full survey (including 
the screening part) takes about 50–60  min. After com-
pleting the main survey, participants were sent kits for 
saliva DNA sampling. However, the genomic data are not 
included in the present study, and thus this part of the 
procedure will not be described further. After fulfilling all 
steps above, participants were sent two cinema gift cards 
as a token of appreciation.

Measures
Instruments
EDGI-SE includes 14 on-line surveys. The main battery 
is identical to that used at other international EDGI sites 
and has been described elsewhere [31], though EDGI-SE 
also included measures for BED, ARFID, night eating, 
and cultural adaptations of the Eating Disorder Treat-
ment History questionnaire. In the present study the fol-
lowing instruments were used and will thus be described 
further: the Eating Disorders 100 000 Questionnaire 
(ED100K V.3) [31]; the Eating Disorder Examination 
Questionnaire (EDE-Q) [33]; the Compulsive Exercise 
Test (CET) [30]; the Eating Disorder Treatment History 
questionnaire [31]; the Patient Health Questionnaire-9 
(PHQ-9) [34]; the Generalized Anxiety Disorder 7-item 
scale (GAD-7) [35]; the GLAD questionnaire [31]; and 
the Obsessive-Compulsive Inventory-revised (OCI-R) 
[36].

The ED100K V.3
Besides initial demographics, this self-report ques-
tionnaire assesses lifetime DSM-5 criteria for AN, BN, 
BED and other specified feeding and eating disorders 
(OSFEDs). It is based on the Structured Clinical Inter-
view for Diagnostic and Statistical Manual of Mental 
Disorders, fifth edition (DSM-5) EDs (the SCID) [37] and 
has been successfully validated against the SCID [38]. For 
the purpose of the present study, diagnostic categoriza-
tion, lifetime symptom presentation, height and weight 
(i.e. BMI), course and onset of illness, and demographic 
variables were extracted. Exercise-related items, pre-
sented in supplementary materials, were used to group 
participants into PE and non-PE groups (see below).

The EDE-Q V.6
The EDE-Q version 6.0 [33] is a 28-item 7-point likert 
scale self-report assessing current cognitive and behav-
ioral ED pathology with higher scores indicating greater 
difficulties. The instrument is summarized in a Global 
scale score, which was grouped using cut-off score of 2.8 

https://edgi.se
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[39]. The behavioral items ask for frequency of common 
EDs behaviors (such as compulsive exercise and binge-
eating) over the past 28 days. The EDE-Q has good psy-
chometric properties [33, 40, 41].

The CET
This is a 24-item self-report questionnaire intended to 
assess core psychological, emotional, and behavioral 
aspects of CE specifically in the context of EDs. The CET 
is based on a cognitive-behavioral theoretical framework 
[1] in order to also inform about potential treatment [30]. 
Items are scored on a scale of 0–5 (never true-always). 
It generates a total scale score and scores for the five 
subscales: Avoidance and rule-driven behavior, Weight 
control exercise, Mood improvement, Lack of exercise 
enjoyment and Exercise rigidity. A clinical cut-off score 
of 15 has been recommended as indicating CE [16]. In 
EDGI, individuals who report not to exercise at all, are 
exempted from completing the CET. The CET has satis-
factory psychometric properties [14, 16, 30].

The EDs treatment history questionnaire
This is a country-specific battery of items inquiring about 
treatment in relation to EDs, insurance reimbursement 
and economic burden from being ill. The treatment items 
have been adapted to reflect the healthcare system of 
the specific country [31]. In the present study, data from 
items asking about treatment consumption, age when in 
treatment and the types of treatments received (e.g. out-
patient treatment, inpatient care at an EDs unit, visit to 
emergency room) were retrieved.

The PHQ-9
The PHQ-9 is a nine-item questionnaire screening for 
depression severity [34]. The items are based on the 
DSM-IV criteria for major depression, focuses on the last 
2 weeks and are scored between “0” (not at all) and “3” 
(nearly every day). Items ask how often the respondent 
has been bothered by e.g.: “feeling down, depressed or 
hopeless” and “feeling tired or having little energy”. The 
instrument has displayed adequate psychometric proper-
ties in various populations [42, 43].

The GAD-7
This is a seven-item questionnaire screening for general-
ized anxiety disorder [35]. The items focus on the last 2 
weeks and are scored on a 4-point scale where “0” is “not 
at all” and “3” is “nearly every day”. Items ask how often 
the respondent has been bothered by e.g.: “feeling ner-
vous, anxious or on the edge” and “worrying too much 
about different things”. Item scores are summed to gen-
erate a severity score. The GAD-7 is a reliable and valid 
instrument for assessing anxiety [35, 44, 45].

The GLAD questionnaire
This self-report measure was developed as part of the 
large GLAD study (https://gladstudy.org.uk) and con-
sists of additional items assessing lifetime major depres-
sive disorder (17 items) and lifetime anxiety disorders (21 
items). The items resemble DSM-5 diagnostic criteria for 
the disorders and are phrased to capture lifetime experi-
ences: i.e. “have you ever…” [31].

The OCI-R
This is an 18-item self-report measure inquiring about 
obsessive and compulsive symptoms over the past month 
[36]. Items are scored on a scale ranging between 0–4 
(0=”not at all” and 4= “extremely”) with higher scores 
indicating greater difficulties. The OCI-R results in a 
total scale score and six subscale scores: washing, obsess-
ing, ordering, checking, neutralizing, and hoarding. The 
instrument has demonstrated satisfactory psychometric 
properties in several studies [36, 46, 47].

Statistical analysis
PE and CE group definitions
The PE group was characterized by ED100K responses 
suggesting (1) “often” having felt a compulsion to exercise 
coupled with feelings of anxiety or worry when unable to 
engage in physical activity (score of 3 on the “icb_exer-
cise” item); (2) feeling an irresistible urge to exercise for 
the purpose of controlling body shape or weight (score of 
1 on “ex_compel”); and (3) at least two of the following: 
experiencing anxiety or distress when prevented from 
exercising, continuing to exercise despite injuries or ill-
nesses that would typically discourage others, and alter-
ing diet or eating patterns in response to the inability to 
exercise (combined score ≥ 2 on “ex_distress”, “ex_ill”, and 
“ex_diet”). The Non-PE group was defined by a score of 1 
on “icb_exercise”, indicating that individuals in this cate-
gory “never” feel compelled to exercise nor do they expe-
rience anxiety or worry when they are unable to perform 
physical activity. Participants scoring 2 on “icb_exercise” 
(denoting “Sometimes, but it never became a habit”) 
were excluded to achieve a clear theoretical contrast 
between those with and without lifetime PE. For analyses 
of current exercise, we used CET score cutoff, where CE 
scored ≥ 15 and non-CE < 15.

The definition of compensation
Lifetime compensatory behavior was defined as 
responses of “A few times, but it didn’t become a habit” 
or “Often” on the ED100K items inquiring lifetime use 
of laxatives, diuretics, fasting, dietpills and fasting (“icb_
laxatives”, “icb_diuretics”, “icb_fasted”, “icb_dietpills”, and 
“icb_vomit”). Current compensatory behavior was cap-
tured as “Yes” responses to “vom_current” for vomiting, 
“lax_current” for laxatives, “wp_current” for diuretics, 

https://gladstudy.org.uk
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“fast_current” for fasting, and “dp_current” for diet pills. 
“No” to all of these was scored as no current compensa-
tion, and participants responding “Not sure” to any of the 
items, without any “Yes” responses, were excluded from 
the analysis.

The definition of suicidal ideations
Lifetime suicidal ideations was defined using the GLAD-
item “do you think about death a lot or feel that it would 
be better if you were dead?”, and current suicidal ide-
ations using item nine of the PHQ-9. A response of 
“never” indicates no ideations, while responses indicat-
ing ideations occurred on “several days,” “more than 
half the days,” or “nearly every day” were classified as 
symptomatic.

Demographic and background clinical variables were 
analyzed using chi-square or t-tests. To explore the rela-
tionship between lifetime psychological symptoms and 
exercise, we conducted a multinomial logistic regres-
sion with PE vs. Non-PE a dependent variable and life-
time depression, anxiety, and suicidality as independent. 
Additionally, we used a chi-square test to examine dif-
ferences between the two groups in having received ED 
treatment. Age, gender, and current BMI were examined 
as possible covariates using the Breslow-Day-Tarone test 
to assess potential heterogeneity across strata. In CE vs. 
Non-CE analyses of current exercise impact, we used chi-
square to compare current EDs illness status (i.e. EDE-Q 
global score < or > = 2.8), and ANCOVA for depression 
(PHQ9), anxiety (GAD-7), and obsessive-compulsive 
traits (OCI-R), and suicidal ideation (based on item 
9 of the PHQ9), using age, current BMI, and gender as 
covariates. Sensitivity analyses were conducted excluding 

participants with AN and re-calculating all analyses, 
since most research on exercise has been done on this 
group, and we sought to investigate whether participants 
with a history of AN disproportionately contributed 
to any observed effects. Effect sizes were calculated as 
Cohen’s d (small ≥ 0.20; moderate ≥ 0.50; large ≥ 0.80) and 
Phi (small ≥ 0.10; moderate ≥ 0.30; large ≥ 0.50). Data were 
managed in Python version 3.9.6. Analyses and figures 
were generated using Python version 3.9.6 and IBM SPSS 
27.

Results
Demographic and clinical characteristics
Table 1 presents background variables for the PE groups. 
PE participants were more likely to be female, and they 
more often had AN, whereas Non-PE participants were 
more likely to have BN, BED, or OSFED. Further, more 
PE participants reported compensatory behaviors, were 
younger both when they experienced their first EDs 
symptom and when they participated in the study, had 
lower BMIs, and were more likely to have undergone ED 
treatment. Sensitivity analysis excluding AN participants 
did not substantively change the results (Table S1).

Table  2 shows background variables for the CE and 
Non-CE groups. There was no gender difference and no 
difference in current age or age at first ED symptom. CE 
participants were however more likely to report com-
pensatory behaviors, they had lower BMI, higher EDE-Q 
Total score, and much more often reported a current ED. 
Again, excluding AN participants resulted in similar find-
ings, except in relation to “age” which was significantly 
lower in the CE group without AN participants (Table 
S2).

Table 1 Demographic and clinical characteristics for the Non-PE and PE groups (including AN)
Category N (column %) or M ± SD Total χ2 or t p

Non-PE PE
Gender Male 44 (6.21) 141 (2.49) 185 (2.90) 33.60 < 0.001

Female 652 (91.96) 5456 (96.24) 6108 (95.77)
Non-binary 11 (1.55) 66 (1.16) 77 (1.21)
Others 2 (0.28) 6 (0.11) 8 (0.13)

Diagnosis AN 246 (39.05) 4207 (76.49) 4453 (72.64) 679.92 < 0.001
BN 90 (14.29) 648 (11.78) 738 (12.04)
BED 81 (12.86) 62 (1.13) 143 (2.33)
OSFED 213 (33.81) 583 (10.60) 796 (12.99)

Compensation 592 (83.50) 5381 (94.92) 5973 (93.65) 136.34 < 0.001
Current ED 268 (37.80) 2267 (39.99) 2535 (39.75) 1.26 0.261
EDs treatment 409 (57.69) 4778 (84.28) 5187 (81.33) 293.52 < 0.001
Age 39.60 ± 13.48 31.18 ± 10.11 32.11 ± 10.87 16.08 < 0.001
Age at first symptom 18.02 ± 6.68 15.28 ± 4.26 15.59 ± 4.67 10.63 < 0.001
Current BMI 27.74 ± 8.35 22.76 ± 4.70 23.31 ± 5.46 15.58 < 0.001
EDE-Q score 2.25 ± 1.49 2.35 ± 1.62 2.34 ± 1.61 -1.60 0.11
Note. PE = problematic exercise; AN = anorexia nervosa; BN = bulimia nervosa; BED = binge eating disorder; OSFED = other specified feeding or eating disorder; 
EDs = eating disorders; BMI = body mass index; EDE-Q = eating disorders examination questionnaire. Total N for different variables vary between 6130 and 6378 due 
to data exclusions described above
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Comparison of lifetime psychological factors between 
non-PE and PE groups
A multinomial logistic regression analysis was per-
formed, with age, gender, and current BMI as covariates, 
to examine the association between lifetime psychologi-
cal factors and the two distinct exercise groups. There 
were significant differences in all factors, with the PE 
group more often reporting lifetime depression (74.3% in 
PE vs. 70.4% in Non-PE; OR = 1.31 (95% CI = 1.09 ∼ 1.57, 
p = .005; Phi = 0.028), lifetime anxiety (46.9% in PE 
vs. 38.9% in Non-PE; OR = 1.33 (95% CI = 1.12 ∼ 1.58, 
p = .001; Phi = 0.050), and suicidal ideation (65.4% in PE 
vs. 57.1% in Non-PE; OR = 1.32 (95% CI = 1.10 ∼ 1.59, 
p = .003; Phi = 0.068). Although non-significant, sensitiv-
ity analyses showed a different pattern; lifetime depres-
sion (71.49% in PE vs. 72.57% in Non-PE; OR = 1.19 
(95% CI = 0.92 ∼ 1.53, p = .191; Phi = 0.010), lifetime 
anxiety (38.01% in PE vs. 42.61% in Non-PE; OR = 1.24 
(95% CI = 0.98 ∼ 1.56, p = .078; Phi = 0.040), and suicidal 

ideation (45.14% in PE vs. 51.30% in Non-PE; OR = 1.29 
(95% CI = 1.03 ∼ 1.63, p = .028; Phi = 0.063).

EDs treatment history between Non-PE and PE groups
A significantly higher proportion of the PE group (84%) 
had undergone treatment for EDs compared to Non-PE 
(58%); χ² = 293.524, OR = 3.933 (95% CI = 3.334–4.640, 
p < .001). Regarding types of treatment (Table 3), a higher 
proportion of the PE group had received all types of 
treatment, except outpatient- and emergency room vis-
its; however, effect sizes were less than small (all ≤ 0.076). 
When removing AN cases (Table S3), the only signifi-
cant difference remaining was for intensive outpatient 
treatment, although the overall pattern with a higher 
proportion of the PE group having received the differ-
ent treatment types, remained. Again, effect sizes were 
less than small (all ≤ 0.076). Comparisons of therapy 
orientations (Table S4) showed that the PE group had 
significantly more often received cognitive-behavioral, 

Table 2 Demographic and clinical characteristics of Non-CE group and CE groups (including AN)
Category N (column %) or M ± SD Total χ2 or t p

Non-CE CE
Gender Male 161 (2.9) 50 (3.1) 211 (2.9) 0.68 0.878

Female 5410 (95.8) 1547 (95.8) 6957 (95.8)
Non-binary 67 (1.2) 16 (1.0) 83 (1.1)
Others 7 (0.1) 2 (0.1) 9 (0.1)

Diagnosis AN 3770 (69.9) 1131 (72.0) 4901 (70.4) 22.58 < 0.001
BN 681 (12.6) 213 (13.6) 894 (12.8)
BED 174 (3.2) 17 (1.1) 191 (2.7)
OSFED 766 (14.2) 210 (13.4) 976 (14.0)

Compensation 1405 (29.0) 785 (55.7) 2190 (35.0) 372.24 < 0.001
Current EDs 1682 (29.8) 1226 (75.9) 2908 (40.1) 1112.28 < 0.001
EDs treatment 4536 (80.3) 1246 (77.2) 5782 (79.6) 7.94 0.005
Age 32.23 ± 10.93 32.32 ± 10.95 32.25 ± 10.94 -0.30 0.762
Age at first symptom 15.63 ± 4.48 15.52 ± 5.20 15.60 ± 4.65 0.78 0.438
Current BMI 23.52 ± 5.47 22.87 ± 5.50 23.37 ± 5.48 4.22 < 0.001
EDE-Q Total 1.97 ± 1.46 3.71 ± 1.31 2.35 ± 1.60 -46.00 < 0.001
Note. CE = compulsive exercise; AN = anorexia nervosa; BN = bulimia nervosa; BED = binge eating disorder; OSFED = other specified feeding or eating disorder; 
EDs = eating disorders; BMI = body mass index; EDE-Q = eating disorders examination questionnaire. Total N for different variables vary between 6259 and 7260 due 
to data exclusions described above

Table 3 Comparison of treatment and types for EDs between the Non-PE group and PE groups
Type of treatment N (column %) Total χ2 p Phi

Non-PE PE
Medical ward inpatient care 14 (3.6) 393 (8.4) 407 (8.1) 11.51 0.001 0.048
Psychiatric inpatient care 33 (8.4) 715 (15.4) 748 (14.8) 13.70 < 0.001 0.052
Inpatient care at an eating disorder unit 37 (9.5) 760 (16.3) 797 (15.8) 12.79 < 0.001 0.050
Care in treatment homes 17 (4.4) 424 (9.1) 441 (8.7) 10.26 0.001 0.045
Day treatment/partial hospitalization 74 (18.9) 1496 (32.1) 1570 (31.1) 29.40 < 0.001 0.076
Intensive outpatient treatment 57 (14.6) 1190 (25.6) 1247 (24.7) 23.42 < 0.001 0.068
Outpatient treatment 278 (71.1) 3311 (71.1) 3589 (71.1) < 0.01 0.986 < 0.001
Emergency room visit 23 (5.9) 690 (14.8) 713 (14.1) 2.79 0.095 0.069
Others 88 (22.5) 886 (19.0) 974 (19.3) 23.77 < 0.001 0.023
Note. PE = problematic exercise



Page 7 of 11Liao et al. Journal of Eating Disorders           (2024) 12:86 

psychodynamic, and physiotherapy as well as overall psy-
chotherapy and group therapy. When removing the AN 
cases, however, the only difference remaining was that 
the PE group had received cognitive behavioral therapy 
more often (Table S5). Significant differences were not 
found for interpersonal or dialectical behavior therapy, 
nor for family counseling. Further, we found no differ-
ence between PE and Non-PE regarding how difficult 
they found it to access adequate treatment for their ED 
(Table S6).

The association between current CE and current EDs
Lifetime PE and current CE were significantly associated 
(Table 4). Among CE participants, 98% also reported life-
time PE, but a large majority Non-CE also reported life-
time PE. Further, we compared those who were currently 
engaged in CE with those who were not regarding cur-
rent EDs status (Table 5). A notably lower proportion of 
Non-CE rated themselves as having current EDs (42.6%) 
compared to those with CE (80.6%). Also, a lower pro-
portion of Non-CE scored above cutoff on the EDE-Q 
(29.8%) compared to the CE group (75.9%). Interestingly 
also, many who thought they currently had EDs (50.8%) 
did not score above the clinical cut-off point on the 
EDE-Q (40.1%). This discrepancy appeared larger in the 
Non-CE group; there was little difference between Yes 
and No in self-rated current ED (both around 42%); but 
on the EDE-Q, only 30% scored above the clinical cut-off. 
Corresponding proportions for the CE group were 81% 
Yes vs. 8% No in self-rated data, and inversely from the 
Non-CE group, 76% scored above the clinical cut-off on 
the EDE-Q and 24% below. Thus, the CE participants’ 
self-assessments were better calibrated with their EDE-Q 
scores, compared to the Non-CE group. The “Not sure” 
option for self-rated status was used in roughly simi-
lar proportions in both groups. Further, we compared 

responses to the EDE-Q item concerning exercise, asking 
whether they had “exercised excessively or compulsively 
to control your weight, figure, amount of fat, or to burn 
calories?” in the past 28 days, and found that it was signif-
icantly associated with CE group (χ2 = 1274.768, p < .001; 
Table S7). In the CE group, 30.7% responded negatively to 
this item (compared to 77.9% of Non-CE), whereas 69.3% 
of them did report such behavior (compared to 22.1% of 
Non-CE). Thus, CET-based grouping was significantly 
associated with responses to this item, although not per-
fectly so. Excluding AN participants (Tables S2, S8 and 
S9) yielded similar, albeit slightly less marked, patterns.

Comparison of psychological factors between current 
non-CE and CE groups
Table 6 presents comparisons of psychological variables, 
where the CE group scored higher on PHQ-9 depression 
(d = 0.72), GAD-7 anxiety (d = 0.68), OCI-R obsessive-
compulsive traits (d = 0.68), and PHQ-9 item 9 suicidal 
ideation (d = 0.44). Sensitivity analyses (Table S10) exclud-
ing AN yielded similar results (PHQ-9 d = 0.63; GAD-7 
d = 0.62; OCI-R d = 0.71), except that suicidal ideation was 
no longer significantly different (d = 0.28), suggesting that 
AN participants carried that effect.

Discussion
The study included a large clinical sample in which ME 
was categorized in two ways: presence/absence of life-
time PE and current CE, respectively. The PE group, pre-
dominantly female, were younger and had lower BMI 
compared to the Non-PE group. The PE group were 
more likely to have AN and less likely to have other EDs, 
higher lifetime depression and anxiety, and contrary to 
our expectation, had more often received ED treatment. 
Current CE was associated with more self-reported ED 

Table 4 Crosstabulation and chi-square of current CE and lifetime PE
CE (column %) Total χ2 p

Non-CE CE
PE Non-PE 448 (10.4) 29 (2.0) 477 (8.3) 100.91 < 0.001

PE 3844 (89.6) 1417 (98.0) 5261 (91.7)
Total 4292 1446 5738
Note. CE = compulsive exercise; PE = problematic exercise

Table 5 Comparison of Current EDs between current Non-CE group and CE group
N (column %) Total χ2 p

Non-CE CE
Current EDs No 1894 (42.09) 100 (8.07) 1994 (34.74) 610.40 < 0.001

Yes 1918 (42.62) 999 (80.63) 2917 (50.83)
Not sure 688 (15.29) 140 (11.30) 828 (14.43)

EDE-Q cutoff No 3963 (70.20) 389 (24.09) 4352 (59.94) 1112.28 < 0.001
Yes 1682 (29.80) 1226 (75.91) 2908 (40.06)

Note. CE = compulsive exercise; EDs = eating disorders; EDE-Q = Eating Disorders Examination Questionnaire
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symptoms and higher levels of depression, anxiety, obses-
sive-compulsive traits, and suicidal ideation.

The association between PE and more severe EDs: a 
complex relationship
Taken together, this suggests that ME signals higher EDs 
severity and a more complex presentation with other 
serious psychiatric symptoms being common, much in 
line with previous findings [48]. As suggested in the sen-
sitivity analyses, this seems particularly salient in the AN 
group, though many difficulties related to PE were found 
regardless of ED diagnosis. As to why this may be, several 
explanations are possible. One line of reasoning suggests 
individuals who exercise compulsively do so for intrinsic 
rewards (i.e. exercise is central to their lives and they fear 
aversive emotions and consequences unless exercising) at 
the cost of other things in life (relationships, sleep, social 
activities, occupational functioning), with psychologi-
cal consequences such as depression, stress, and higher 
obsessiveness as a result [11, 48, 49]. The higher psycho-
logical burden observed in the exercise groups may be an 
actual consequence of the problematic exercise and what 
that entails. Another line of reasoning concerns poten-
tial deficiencies in treatment; if a core symptom such as 
exercise persists despite treatment attempts, this may act 
to maintain EDs and/or increase relapse risk [18]. Lon-
ger duration of illness may be associated with greater 
severity and increased comobidity [50–52]. In addition, 
repeated experience of treatment non-response may 
result in hopelessness and demoralization, further cur-
tailing chances of improvement. However plausible these 
hypotheses may be, our current cross-sectional data do 
not allow us to test them. A final possible explanation is 
that problematic exercise and symptoms such as anxiety, 
depression, obsessions and compulsions are expressions 
of a shared underlying psychological trait or difficulty, 
such as perfectionism [53, 54] or emotion dysregulation 
[55, 56], making them more prone to co-occur. Further 
research could longitudinally track the trajectory of ED 
severity and psychiatric comorbidities over time, employ-
ing advanced methodologies such as neuroimaging or 
genetic analyses to elucidate underlying biological mech-
anisms. Our findings nevertheless underscore the need 
for comprehensive assessment and tailored treatment 

interventions informing clinical practice. Thus, explor-
ing the effectiveness of intervention strategies, such as 
cognitive-behavioral therapy augmented with mindful-
ness techniques or self-compassion strategies, or further 
in the future, pharmacological treatments targeting spe-
cific neurobiological pathways, could provide valuable 
insights into how these difficulties are best addressed.

Diverse treatment preferences for EDs and the need for 
tailored interventions
Our findings indicate a disparity in treatment-seeking 
behavior between ED patients with and without PE, with 
a significantly higher proportion of the PE group having 
received treatment, specifically medical, psychiatric, and 
ED inpatient care, as well as care in treatment homes, 
partial hospitalization, and intensive outpatient treat-
ment. These effects were very small and future research 
should investigate this with a more tailored design, such 
as studying how clinicians approach maladaptive exer-
cise and how patients experience treatment in relation 
to their exercise difficulties. Speculatively however, such 
treatment-seeking behavior might reflect complex psy-
chological symptoms discussed above: more difficulties 
may be the reason for needing more care. It also seems 
related to the fact that AN is more common in this group, 
although intensive outpatient treatment was more com-
mon in the PE group also when removing AN cases. PE 
when in negative energy balance or underweight might 
be especially likely to lead to problems that are detected 
in health care and lead to repeated treatment attempts.

ED severity and psychiatric comorbidity have been 
highlighted as positively predicting treatment seeking in 
some studies [57]. However, higher levels of ED cogni-
tions have also been associated with less favorable atti-
tudes toward treatment-seeking [58], and comorbidity 
has failed to predict treatment-seeking in two large-scale 
studies [59, 60]. Hence, the severe and complex symptom 
pattern may contribute to the treatment seeking in the 
exercise group, but a question raised in addition to this 
is whether the treatments received are sufficiently effec-
tive. If a central symptom (problematic exercise) is not 
being fully treated it may maintain other difficulties too, 
and require the individual to keep trying to get adequate 
treatment.

Table 6 Comparison of psychological factors between the Non-CE and CE groups (Multiple regression, with coviarates age, gender 
and current BMI)

CE (M ± SD) OR (95% CI) p Phi
Non-CE (n = 5645) CE (n = 1615)

Depression (PHQ-9) 8.57 ± 6.44 13.27 ± 6.94 1.11 (1.10–1.12) < 0.001 0.716
Anxiety(GAD-7) 6.58 ± 5.24 10.27 ± 5.90 1.13 (1.11–1.14) < 0.001 0.684
OCI-R 14.30 ± 11.71 22.67 ± 14.28 1.05 (1.05–1.06) < 0.001 0.679
Suicidal ideation 0.32 ± 0.71 0.67 ± 1.01 1.62 (1.52–1.72) < 0.001 0.440
Note. CE = Compulsive exercise; PHQ-9 = Patient Health Questionnaire-9; GAD = Generalized Anxiety Disorder; OCI-R = Obsessive-Compulsive Inventory-Revised
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Studies showing that untreated problematic exercise is 
related to poorer prognosis and higher risk of relapse in 
EDs point in a similar direction [12, 13, 18]: something is 
missing to enable full recovery. On the other hand, indi-
viduals with PE were not more likely to report difficul-
ties in finding adequate treatment, so even though they 
received more treatment, they subjectively rated treat-
ment overall as adequate. Research is needed to explore 
what these individuals need to achieve sustainable recov-
ery, in order to avoid repeated treatment attempts with-
out substantial improvement and alleviate societal costs. 
Currently, evidence-based ED treatment manuals offer 
limited or no specific attention to physical activity. Adi-
tionally, the shortage of physiotherapists and psycholo-
gists who are well-versed in the complexities of CE is a 
pressing concern. To bridge this gap, training for health 
care providers is needed to better recognize and address 
this issue, as are evidence-based interventions that cater 
to the distinct needs of EDs patients with CE. Future 
research should prioritize the development of tailored 
interventions, such as “the compulsive exercise activity 
therapy (LEAP)” [28, 61] designed for patients for whom 
exercise is part of their EDs symptomatology. LEAP is a 
cognitive behavioral group therapy offered as a comple-
ment to standardized ED treatment. It is delivered con-
jointly by a psychologist and physiotherapist and focuses 
on educating patients about CE and how it is maintained, 
challenging maladaptive beliefs and behaviors, and 
equipping patients with strategies to promote healthy 
exercise [28]. If effective, this type of intervention may 
offer a cost-efficient way to meet an evident treatment 
need in this population.

Conceptualizing exercise attitudes and behaviors
Finally, we found an apparent discrepancy between mea-
sures; almost a third of the CE group denied having exer-
cised to affect body weight or shape in the past 28 days 
on the EDE-Q (Table S3). However, the EDE-Q item asks 
about recent behaviors whereas the CET queries atti-
tudes, which may be present even though the behavior 
that they concern is currently absent. Nonetheless, future 
research could investigate whether the attitudinal aspects 
are predictive of future exercise behavior; a large majority 
of our sample had exercised in a problematic manner and 
were therefore presumably at risk of relapsing into such 
habits. Further, the CE group more often rated them-
selves as currently having a current ED, whereas degree 
of match between EDE-Q cutoff and the CET was simi-
lar in the CE and Non-CE groups. That is, the CET cutoff 
carried similar information value relative to the EDE-Q 
cutoff in both groups, but the subjective rating of current 
illness differed widely. The CET and the EDE-Q are both 
based on the cognitive behavioral model of ED [30, 33], 
and conceptual overlap may account for the better match 

relative to the EDE-Q. The subjective rating difference 
may suggest that for individuals scoring above CET cut-
off, CE may be assumed to be a central part of their EDs 
symptoms whereas Non-CE individuals were better char-
acterized by other symptoms domains. This may explain 
why Non-CE membership was less informative regarding 
subjective illness experience. The observed discrepancy, 
if replicated, may also be of value for informing diagnos-
tic criteria involving exercise as different groups may be 
captured depending on whether behaviour or attitude is 
primarily assessed.

Limitations
First, due to the cross-sectional nature of our study, we 
cannot establish the precise timing of treatment initiation 
or the onset of PE among participants, limiting our ability 
to discern causality or temporal relationships. We were 
also unable to take into account the timing and nature of 
PE (e.g., information regarding type, detailed frequency, 
and duration), factors that may be important and would 
be interesting to study in future research. Second, the 
dataset, sourced from the EDGI study, has a notable pre-
ponderance of AN cases, potentially introducing bias. 
Sensitivity analyses (i.e., removing AN cases) were con-
ducted however, showing no substantive differences 
in results compared to full sample analyses except for 
types of treatment received and suicidal ideation. Again 
also, effect sizes were limited for lifetime findings and 
these results need to be replicated and explored further. 
Although power was limited for treatment types that had 
been accessed by relatively few participants, it is possible 
that individuals with a history of AN, normally requiring 
more treatment than other ED subtypes, carried these 
effects, suggesting that individuals with AN and PE spe-
cifically may access a wider range and frequency of inter-
ventions, thereby also driving costs. Suicidal ideation 
may similarly be associated with CE in individuals with 
AN history particularly, since this effect became non-
significant when AN participants were excluded. Con-
versely, not engaging in CE appears protective against 
suicidality in AN, as the mean for the Non-CE group 
increased the most when AN participants were excluded. 
Additional questions raised by our findings include tra-
jectories of CE symptoms over time and their relation-
ship to other ED symptoms, which could be important to 
gain actionable clinical insight into how CE affects illness 
course. A factor that could have affected our results is if 
CE symptoms were addressed clinically among partici-
pants who had undergone ED treatment, but we lacked 
such data. Again however, CE is not systematically tar-
geted in standardized ED treatment, thus we expect that 
this had minor influence on findings. Finally, our study 
relies on self-reported treatment consumption data. We 
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do not have access to objective measures of the specific 
treatments received by participants.

Conclusion
The current study found that exercise as part of ED symp-
tomatology was common, with current clinical levels of 
CE being present in over a fifth of participants, and PE/
CE being associated with symptom severity, comorbidity, 
and poorer outcome over time. This relatively neglected 
symptom domain is in urgent need of further research 
and clinical development, and should be assessed 
thouroughly in terms of both attitudes and behaviors, 
when working with EDs patients. Further, future ver-
sions of diagnostic schemes could consider giving ME a 
more pronounced description and a more central place, 
to direct attention and resources toward better manage-
ment of this impactful symptom domain.
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