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A B S T R A C T   

Objective: Most research on orthorexia nervosa (ON)—the tendency to only eat foods that are perceived as 
healthy—has been based on non-clinical samples. Thus, we examined prevalence of and changes in orthorexic 
tendencies in a large sample of inpatients with mental disorders. Cross-sectional and longitudinal associations 
with body weight and eating disorder (ED) symptoms were tested in subgroups of inpatients with anorexia 
nervosa (AN) and bulimia nervosa (BN). 
Methods: Inpatients (N = 1167) receiving disorder-specific treatment for disorders classified in the ICD-10 in F3, 
F4, or F5 completed the Düsseldorf Orthorexia Scale (DOS) at admission and a subset (N = 647) at discharge. ED 
patients completed the Eating Disorder Inventory–2 and their body weight and height was measured. 
Results: Prevalence of ON was higher in ED patients than in all other groups, in which prevalence rates were 
similar to findings from the general population. Across ED groups, DOS scores decreased from admission to 
discharge, while there was no change in the other groups. In patients with BN, higher DOS scores related to lower 
BMI and predicted larger decreases in body dissatisfaction. Across ED groups, higher DOS scores related to higher 
body dissatisfaction and drive for thinness and predicted larger decreases in drive for thinness. 
Conclusion: Our results highlight that ON is part of the ED spectrum. Associations with core ED symptoms 
question the suggested exclusive health focus on eating in ON and its potential as a distinct diagnosis. Rather, ON 
may represent a phenomenological subtype of restrictive EDs.   

1. Introduction 

Symptoms of orthorexia nervosa (ON)—a nosological construct 
under investigation marked by an obsession to eat healthily despite 
detrimental physical, psychosocial, or emotional consequences [1]— 
have been extensively studied in non-clinical samples that were mostly 
drawn from students, athletes, or the general population [2–4]. These 
studies reported associations between orthorexic tendencies and symp-
toms of eating disorders, obsessive-compulsive disorder (OCD), and 
stress [3,4]. 

While evidence from clinical populations is generally scarce [3], 
most is known about how orthorexic tendencies present in patients with 
eating disorders. Orthorexic tendencies are very pronounced in patients 
with anorexia nervosa (AN; [5–7]) and possibly also in patients with 
bulimia nervosa (BN; [8]). Persons who self-identified as having ON also 
scored in clinical ranges of a measure of eating disorder-related 

symptoms [9]. Orthorexic tendencies may even increase during treat-
ment for eating disorders [8], which could be interpreted as a shift of 
symptoms or an escape into a seemingly more accepted and adaptive 
eating style. Accordingly, patients with AN and stronger orthorexic 
symptoms also reported higher rates of autonomy and competence, 
leading to the assumption that ON could represent a coping strategy 
within an eating disorder [6]. Cross-sectional data from patients with 
eating disorders suggest a negative association between eating pathol-
ogy and orthorexic tendencies, including weight and appearance con-
cerns [10]. On the one hand, these associations might suggest ON to be 
diagnostic entity different from established eating disorders, yet 
belonging to the same spectrum. On the other hand, the above findings 
could suggest that ON merges with established restrictive eating disor-
ders and merely represents a phenomenological subtype [4]. 

Only preliminary findings are available for patients with diagnoses 
other than from the eating disorder spectrum. Patients with somatoform 
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disorders might show increased levels of orthorexic tendencies, which, 
however, still remain markedly lower than in patients with eating dis-
orders [11]. Orthorexic symptoms were not found to differ between 
patients with OCD, generalized anxiety disorder, and panic disorder 
[12] and mean values did not differ from what has been reported for the 
respective general population [13]. In a large sample of patients with 
different diagnoses, orthorexic symptoms as measured with the ORTO- 
11 related to eating disorder symptoms and perfectionism [14], 
whereby only the eating disorder factor of the total score accounted for 
these associations. 

The discussion on the nosological nature of ON seems to converge in 
an allocation of the construct to the eating disorder spectrum [1,3,15], 
even though its status as a circumscribed clinical entity remains unclear, 
if not questionable. To advance these matters, we analyzed longitudinal 
data from a large sample of inpatients with eating disorders, depressive 
disorders, OCD, somatoform, and anxiety disorders. For example, 
stronger orthorexic tendencies in patients with eating disorders 
compared to OCD, as well as no differences between OCD and other 
diagnoses, would empirically support the theorized conceptualization of 
ON as part of the eating disorder spectrum. Positive associations to core 
eating disorder factors like drive for thinness and body dissatisfaction 
would question the proposed health focus of restrictive eating in ON and 
suggest it to be a restrictive eating disorder. Thus, we explored differ-
ences between diagnostic groups in (1) the prevalence of orthorexic 
tendencies at admission and (2) their change during disorder-specific 
treatment. In patients with AN and BN, we examined the association 
of orthorexic tendencies with (3) body mass index (BMI) and (4) core 
eating disorder symptoms at admission and their change during inpa-
tient treatment in order to examine evidence for symptom shifts from 
“classical” eating disorder symptoms to seemingly more acceptable 
symptoms of ON. 

2. Method 

2.1. Participants 

The study was approved by the institutional review board of the LMU 
Munich. Persons with mental disorders who received cognitive- 
behavioral therapy-oriented inpatient treatment at the Schoen Clinic 
Roseneck (Prien am Chiemsee, Germany) participated in this study after 
signing informed consent. Data of N = 1167 patients were available who 
completed the Düsseldorf Orthorexia Scale (DOS) at admission. For n =
647 of these patients, DOS scores were also available at discharge. Thus, 
sample size varies depending on the type of analyses (i.e., whether they 
only include scores at admission or scores at both admission and 
discharge). Patients were grouped according to the diagnostic categories 
in the International Classification of Diseases (ICD–10): depressive 
episode (F32, n = 228), recurrent depressive disorder (F33, n = 315), 
phobic disorders (F40, n = 60), OCD (F42, n = 152), trauma-related 
disorders (F43, n = 78), somatoform disorders (F45, n = 53), and 
eating disorders (F50, n = 281). As eating behavior of different eating 
disorders differs substantially, we further divided this group into those 
with AN (F50.0 and F50.1, n = 218) and those with BN (F50.2 and 
F50.3, n = 63), resulting in eight different diagnostic groups in total. 

2.2. Measures 

2.2.1. Sociodemographic and anthropometric measures 
Information about sex, age, BMI (only available for the eating dis-

order patients), and length of stay were obtained from the clinic records 
of the hospital. 

2.2.2. Düsseldorf Orthorexia Scale (DOS) 
The German (and, thus, the original) version of the DOS [16] was 

used for measuring orthorexic tendencies. It has 10 items that are 
answered on a four-point scale ranging from 1 = this does not apply to me 

to 4 = this applies to me. Thus, total scores can range between 10 and 40 
and higher sum scores represent stronger orthorexic tendencies. A cut- 
off score of 30 or higher has been proposed to indicate the presence of 
ON [16]. Internal reliability was ω = 0.93 at admission and ω = 0.91 at 
discharge. 

2.2.3. Eating Disorder Inventory–2 (EDI–2) 
The German version of the EDI–2 [17,18] was completed by eating 

disorder patients as part of the routine diagnostic assessment at admis-
sion and discharge in the Schoen Clinic Roseneck. It has 91 items that 
are answered on a six-point scale ranging from 1 = never to 6 = always. 
The questionnaire has 11 subscales. However, only three of these sub-
scales assess core aspects of AN and BN and were, therefore, used in the 
current analyses: drive for thinness, bulimia, and body dissatisfaction. 
Internal reliability of the drive for thinness subscale was ω = 0.93 at 
admission and ω = 0.93 at discharge. Internal reliability of the bulimia 
subscale was ω = 0.92 at admission and ω = 0.80 at discharge. Internal 
reliability of the body dissatisfaction subscale was ω = 0.90 at admission 
and ω = 0.92 at discharge. 

2.3. Data analyses 

An analysis of variance for repeated measures with diagnostic groups 
as between-subjects factor and time as within-subjects factor was 
calculated to examine changes in DOS scores from admission to 
discharge as a function of diagnostic groups, followed by within-group 
paired t-tests. Across eating disorder groups, we tested cross-sectional 
relationships of DOS scores at admission with BMI and EDI–2 scores at 
admission and prospective relationships of DOS scores at admission with 
changes in BMI and EDI–2 scores (scores at discharge minus scores at 
admission). In addition, we tested whether eating disorder groups 
moderated these relationships by calculating linear regression models 
with PROCESS version 3.4 using eating disorder groups as dichotomous 
moderator variable [19]. 

3. Results 

3.1. Sample characteristics as a function of diagnostic groups 

Diagnostic groups differed in sex (χ2
(7) = 128, p < .001, ϕ = 0.33) 

with patients with AN and BN having the highest percentage of women 
and patients with OCD having the lowest percentage of women 
(Table 1). They also differed in age (F(7,1159) = 65.2, p < .001, η2

p =

0.28) with patients with AN being the youngest and patients with 
somatoform disorders being the oldest (Table 1). Length of stay also 
differed between diagnostic groups (F(7,1159) = 28.9, p < .001, η2

p =

0.15) with patients with AN staying the longest and patients with 
somatoform disorders staying the shortest (Table 1). Thus, these dif-
ferences reflect typical characteristics of the specific diagnostic groups. 

3.2. Changes in DOS scores from admission to discharge as a function of 
diagnostic groups 

Main effects of group (F(7,639) = 47.8, p < .001, η2
p = 0.34) and time 

(F(1,639) = 86.4, p < .001, η2
p = 0.12) were qualified by a significant 

interaction group × time (F(7,639) = 39.3, p < .001, η2
p = 0.30). In the 

eating disorder groups, DOS scores decreased from admission to 
discharge (AN: t(110) = 12.2, p < .001, d = 1.16; BN: t(38) = 6.17, p <
.001, d = 0.99; Table 1; Fig. 1). Scores on the DOS did not change from 
admission to discharge in the other diagnostic groups (all ps > 0.28). 
Although DOS scores decreased in the eating disorder groups with large 
effect sizes, prevalence of ON was still higher than in non-clinical 
samples at both admission and discharge when examining the cut-off 
score of 30 (Table 1). In the other diagnostic groups, prevalence of ON 
ranged between 0% and 3.7% at both admission and discharge (Table 1). 
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3.3. Associations between BMI and DOS scores at admission 

Cross-sectionally, BMI did not relate to DOS scores at admission 
across eating disorder groups (r = − 0.09, p = .12). However, the rela-
tionship between BMI and DOS scores at admission was moderated by 
eating disorder group (b = − 0.24, SE = 0.07, p = .001). In patients with 
BN, higher DOS scores at admission related to lower BMI at admission 
while DOS scores at admission were unrelated to BMI at admission in 
patients with AN (Fig. 2). Prospectively, scores on the DOS at admission 
did not relate to changes in BMI across eating disorder groups (b =
− 0.003, SE = 0.01, p = .84) or as a function of eating disorder groups (b 
= 0.02, SE = 0.03, p = .49). 

3.4. Associations between EDI–2 scores and DOS scores at admission 

3.4.1. Drive for thinness 
Cross-sectionally, higher DOS scores at admission related to higher 

scores on the EDI–2 drive for thinness subscale at admission across 
eating disorder groups (r = 0.68, p < .001). This association was not 
moderated by eating disorder group (b = − 0.26, SE = 0.17, p = .13). 
Prospectively, higher DOS scores at admission related to larger de-
creases in EDI–2 drive for thinness subscale scores across eating disorder 
groups (r = − 0.22, p = .001; Fig. 3). This association was not moderated 
by eating disorder group (b = − 0.26, SE = 0.17, p = .13). 

3.4.2. Bulimia 
Cross-sectionally, DOS scores at admission did not relate to EDI–2 

bulimia subscale scores at admission across eating disorder groups (r =
0.06, p = .33) or as a function of eating disorder groups (b = − 0.20, SE =
0.17, p = .23). Prospectively, DOS scores at admission did not relate to 
changes in EDI–2 bulimia subscale scores across eating disorder groups 
(r = 0.03, p = .67) or as a function of eating disorder groups (b = 0.02, 
SE = 0.17, p = .92). 

3.4.3. Body dissatisfaction 
Cross-sectionally, higher DOS scores at admission related to higher 

EDI–2 body dissatisfaction subscale scores at admission across eating 
disorder groups (r = 0.49, p < .001). This association was not moderated 
by eating disorder group (b = − 0.003, SE = 0.18, p = .99). Prospectively, 
higher DOS scores at admission related to larger decreases in EDI–2 body 
dissatisfaction subscale scores across eating disorder groups (r = − 0.17, 
p = .02). However, this effect was moderated by eating disorder group 
(b = − 0.36, SE = 0.17, p = .04). Higher DOS scores at admission related 
to larger decreases in body dissatisfaction in patients with BN (b =
− 0.47, SE = 0.16, p = .003) but not in patients with AN (b = − 0.11, SE 
= 0.08, p = .18; Fig. 4). 

4. Discussion 

Our findings add empirical support to previous conceptualizations of 

Table 1 
Descriptive statistics as a function of groups.   

Depressive 
episode 

Recurrent 
depressive disorder 

Phobic 
disorders 

Obsessive- 
compulsive 
disorder 

Trauma-related 
disorders 

Somatoform 
disorders 

Anorexia 
nervosa 

Bulimia 
nervosa 

Age (years) M = 39.6 (SD =
16.2) 

M = 45.3 (SD =
15.3) 

M = 26.9 (SD 
= 13.1) 

M = 33.1 (SD =
14.9) 

M = 39.0 (SD =
14.0) 

M = 45.9 (SD =
16.2) 

M = 22.7 (SD 
= 8.75) 

M = 24.2 (SD 
= 9.89) 

Sex (female) n/N = 144/228 
(63%) 

n/N = 202/315 
(64%) 

n/N = 36/60 
(60%) 

n/N = 90/152 
(59%) 

n/N = 65/78 
(83%) 

n/N = 40/53 
(76%) 

n/N = 211/ 
218 (97%) 

n/N = 61/63 
(97%) 

Length of stay 
(days) 

M = 54.8 (SD =
23.1) 

M = 52.2 (SD =
20.3) 

M = 59.9 (SD 
= 24.7) 

M = 71.4 (SD =
28.2) 

M = 62.0 (SD =
24.0) 

M = 49.8 (SD =
19.2) 

M = 84.4 (SD 
= 46.1) 

M = 69.0 (SD 
= 34.1)  

DOS (mean sum scores) 
Admission M = 15.3 (SD =

5.07) 
M = 16.1 (SD =
5.17) 

M = 14.4 (SD 
= 5.20) 

M = 15.2 (SD =
5.49) 

M = 16.6 (SD =
5.52) 

M = 15.0 (SD =
3.93) 

M = 27.9 (SD 
= 7.97) 

M = 25.3 (SD 
= 7.30) 

Discharge M = 14.7 (SD =
5.15) 

M = 15.8 (SD =
4.97) 

M = 14.2 (SD 
= 6.06) 

M = 14.8 (SD =
5.54) 

M = 16.6 (SD =
5.02) 

M = 14.2 (SD =
3.66) 

M = 20.7 (SD 
= 7.20) 

M = 17.7 (SD 
= 6.37)  

DOS (≥30) 
Admission n/N = 3/228 

(1.3%) 
n/N = 10/315 
(3.2%) 

n/N = 0/60 
(0.0%) 

n/N = 3/152 
(2.0%) 

n/N = 1/78 
(1.3%) 

n/N = 0/53 
(0.0%) 

n/N = 104/ 
218 (48%) 

n/N = 21/63 
(33%) 

Discharge n/N = 3/133 
(2.3%) 

n/N = 2/178 
(1.1%) 

n/N = 1/35 
(2.9%) 

n/N = 3/82 (3.7%) n/N = 0/39 
(0.0%) 

n/N = 0/30 
(0.0%) 

n/N = 12/111 
(11%) 

n/N = 3/39 
(7.7%)  

Body mass index (kg/m2) 
Admission – – – – – – M = 15.3 (SD 

= 2.56) 
M = 22.7 (SD 
= 5.90) 

Discharge – – – – – – M = 17.8 (SD 
= 2.47) 

M = 23.2 (SD 
= 5.48)  

Drive for thinness (EDI–2) 
Admission – – – – – – M = 30.7 (SD 

= 9.50) 
M = 32.8 (SD 
= 8.39) 

Discharge – – – – – – M = 25.2 (SD 
= 9.73) 

M = 25.8 (SD 
= 10.1)  

Bulimia (EDI–2) 
Admission – – – – – – M = 15.3 (SD 

= 8.93) 
M = 29.3 (SD 
= 6.75) 

Discharge – – – – – – M = 10.3 (SD 
= 4.44) 

M = 13.8 (SD 
= 7.08)  

Body dissatisfaction (EDI–2) 
Admission – – – – – – M = 39.8 (SD 

= 10.3) 
M = 42.3 (SD 
= 10.9) 

Discharge – – – – – – M = 37.6 (SD 
= 10.7) 

M = 39.0 (SD 
= 12.6) 

Notes. DOS = Düsseldorf Orthorexia Scale, EDI–2 = Eating Disorder Inventory–2. 
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Fig. 1. Mean sum scores of the Düsseldorf Orthorexia Scale (DOS) as a function of diagnostic groups at admission and discharge. Error bars represent the standard 
error of the mean. Scores on the DOS decreased from admission to discharge in patients with anorexia and bulimia nervosa but remained unchanged in the other 
diagnostic groups. 

Fig. 2. Simple slopes probing the interaction effect between scores on the Düsseldorf Orthorexia Scale (DOS) at admission and eating disorder group on body mass 
index at admission. Values of 19, 27, and 35 represent − 1 SD, M, and + 1 SD of the sample’s DOS scores. 
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Fig. 3. Mean sum scores of the drive for thinness subscale of the Eating Disorder Inventory–2 at admission and discharge in eating disorder patients as a function of 
high (≥30) and low (<30) scores on the Düsseldorf Orthorexia Scale (DOS) at admission. Error bars represent the standard error of the mean. Higher DOS scores at 
admission related to larger decreases in drive for thinness in both eating disorder groups. Note that the categories of high and low DOS scores are only used here for 
visualization the effect of continuous DOS scores at admission on drive for thinness change scores. That is, patients were not categorized into groups based on DOS 
scores at admission. 

Fig. 4. Mean sum scores of the body dissatisfaction subscale of the Eating Disorder Inventory–2 at admission and discharge in patients with anorexia nervosa (A) and 
bulimia nervosa (B) as a function of high (≥30) and low (<30) scores on the Düsseldorf Orthorexia Scale (DOS) at admission. Error bars represent the standard error 
of the mean. Higher DOS scores at admission related to larger decreases in body dissatisfaction in patients with bulimia nervosa but not in patients with anorexia 
nervosa. Note that the categories of high and low DOS scores are only used here for probing the interaction effect between eating disorder group and continuous DOS 
scores at admission when predicting body dissatisfaction change scores. That is, patients were not categorized into groups based on DOS scores at admission. 
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ON as part of the eating disorder spectrum [1,3,15]. In line with pre-
vious studies [5–8], orthorexic tendencies at admission were markedly 
increased in patients with eating disorders, while prevalence of ON in 
the other diagnostic groups was comparable to findings from non- 
clinical samples [2,4]. While orthorexic tendencies improved during 
eating disorder-specific treatment in patients with AN and BN, there was 
no change in the other patient groups. 

4.1. Orthorexic tendencies in eating disorders 

Overall, orthorexic tendencies showed a closer association with 
restrictive compared to bingeing/purging eating behavior, signified by 
the higher values in AN compared to BN (in line with previous studies, 
[5]) and the lack of association with bulimic symptoms as measured by 
the EDI–2. Only one study so far examined changes in orthorexic ten-
dencies during treatment for eating disorders [8] and found these 
symptoms to actually increase while eating disorder symptoms waned. 
Our findings from a larger sample contradict this observation and 
demonstrate that orthorexic tendencies are amenable to treatment for 
eating disorders. 

The close link of DOS scores with body dissatisfaction and drive for 
thinness in our sample, which has also been reported in non-clinical 
samples [4,20], contradicts previous evidence from clinical samples 
[10] and suggests that restrictive eating in ON is likely also aimed at 
weight loss, which is an exclusion criterion in the currently agreed-upon 
operationalization of ON [1]. The longitudinal associations with 
changes during treatment suggest that the DOS measures some form of 
eating pathology that is targeted in eating disorder-specific treatment 
(which did not specifically include modules on ON) or changes as a 
function of other factors addressed during treatment. 

Orthorexic tendencies seemed to present differently in AN and BN. 
Improvements in body dissatisfaction were only predicted by higher 
DOS scores in patients with BN. Inspecting this interaction revealed 
higher scores of body dissatisfaction in patients with BN and strong 
orthorexic tendencies at admission compared to patients with AN and 
stronger orthorexic tendencies, but no differences between groups at 
discharge. Together with the finding that, at admission, stronger 
orthorexic tendencies related to lower BMI only in patients with BN, this 
observation paints a puzzling picture. Lower BMI and stronger body 
dissatisfaction could point to a generally more pronounced eating dis-
order pathology in these patients with BN that might phenomenologi-
cally drift towards AN. It is also possible, however, that measures of 
orthorexic tendencies tap into slightly different constructs in patients 
with BN compared to AN. 

4.2. Nosological implications 

The absence of differences in orthorexic tendencies between the 
other diagnostic groups, including patients with OCD, and scores in the 
range of the general population [2,4] confirms previous results [14]. 
Together with evidence from clinical [5] and non-clinical [4,15] studies 
on associations with eating disorder and OCD symptoms, these findings 
highlight that ON should be placed in the eating disorder spectrum and 
that associations with OCD are likely due to the transdiagnostic nature 
of perfectionism rather than ON actually involving obsessions and 
ritualized behavior. With an average DOS score of 15 at admission, 
patients with somatoform disorders in our sample lay 4 points lower 
than what has been reported for a smaller sample of a comparable pa-
tient group [11]. Both samples, however, scored below the clinical cut- 
off score of 30, in sum confirming the above conclusions. 

It remains open in which way ON relates to existing eating disorders, 
be it as a prodrome, phenomenological subtype, or distinct disorder 
[15]. While comorbidity rates are high in eating disorders, especially 
with anxiety, depression, and personality disorders [21,22], and tran-
sitions between eating disorders as well as their subtypes occur [23,24], 
two individual eating disorders by definition cannot be diagnosed 

together and operationalizations of ON explicitly exclude core symp-
toms of AN and BN [1]. If at all, ON needs to be a diagnosis of exclusion, 
previously ruling out other eating disorders, including atypical AN and 
avoidant/restrictive food intake disorder. For a case of “pure” ON, 
eating needs to be exclusively aimed at health and not at weight loss for 
the sake of being thin or to compensate for core low self-esteem. Dis-
entangling these closely related symptoms is likely to be difficult in 
clinical reality. While theorizing about ON might be a productive field of 
study [3], the clinical utility of the concept is highly questionable. In the 
light of the above presented arguments, we suggest that ON represents a 
phenomenological—seemingly less severe [25]—subtype of a restrictive 
eating disorder and no distinct clinical entity. Orthorexic tendencies, 
however, might still precede an eating disorder and later be reflected in 
its symptoms. 

4.3. Clinical implications 

Our findings may sensitize clinicians to the fact that orthorexic 
tendencies are very frequent among eating disorders and may, in some 
cases, relate to stronger eating disorder symptoms. Whether orthorexic 
tendencies need to be specifically addressed is questionable, given their 
amenability to eating disorder-specific treatment in our sample. Rather, 
clinicians should be aware that especially younger patients may see 
these symptoms as adaptive and trend-informed eating style that may 
serve as cover or legitimation for a restrictive eating disorder. 

4.4. Limitations and strengths 

Limitations of our study include the diagnoses derived from clinical 
records that were not verified by structured clinical interview and that 
no follow-up examinations after discharge were performed to examine 
long-term changes in ON symptoms. Our findings, however, possess high 
external validity and are based on one of the largest and diagnostically 
diverse samples so far. 

5. Conclusion 

Orthorexic tendencies are very pronounced in eating disorders, but 
on normal levels in other diagnostic groups. ON, therefore, should be 
allocated to the eating disorder spectrum and likely represents a 
phenomenological subtype of a restrictive eating disorder rather than a 
distinct diagnosis. Future studies are needed that replicate our findings 
and further investigate functional and phenomenological associations of 
orthorexic tendencies and classic eating disorder symptoms. 
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