
Thinking dimensional: prevalence of
DSM-5 early adolescent full syndrome,
partial and subthreshold eating
disorders in a cross-sectional survey
in German schools

Florian Hammerle,1 Michael Huss,1 Verena Ernst,1 Arne Bürger1,2

To cite: Hammerle F,
Huss M, Ernst V, et al.
Thinking dimensional:
prevalence of DSM-5 early
adolescent full syndrome,
partial and subthreshold
eating disorders in a cross-
sectional survey in German
schools. BMJ Open 2016;6:
e010843. doi:10.1136/
bmjopen-2015-010843

▸ Prepublication history for
this paper is available online.
To view these files please
visit the journal online
(http://dx.doi.org/10.1136/
bmjopen-2015-010843).

Received 11 December 2015
Revised 7 March 2016
Accepted 8 March 2016

1Department of Child and
Adolescent Psychiatry and
Psychotherapy, University
Medical Center of the
Johannes Gutenberg
University Mainz, Mainz,
Germany
2Department of Child and
Adolescent Psychiatry,
Psychosomatics and
Psychotherapy, University
Hospital of Würzburg,
Wuerzburg, Germany

Correspondence to
Florian Hammerle;
florian.hammerle@
unimedizin-mainz.de

ABSTRACT
Objectives: Investigating for the first time in Germany
Diagnostic and Statistical Manual Fifth Edition (DSM-5)
prevalences of adolescent full syndrome, Other
Specified Feeding or Eating Disorder (OSFED), partial
and subthreshold anorexia nervosa (AN), bulimia
nervosa (BN) and binge eating disorder (BED).
Method: A national school-based cross-sectional
survey with nine schools in Germany was undertaken
that was aimed at students from grades 7 and 8. Of the
1775 students who were contacted to participate in the
study, 1654 participated (participation rate: 93.2%).
The sample consisted of 873 female and 781 male
adolescents (mean age=13.4 years). Prevalence rates
were established using direct symptom criteria with a
structured inventory (SIAB-S) and an additional self-
report questionnaire (Eating Disorder Inventory 2
(EDI-2)).
Results: Prevalences for full syndrome were 0.3% for
AN, 0.4% for BN, 0.5% for BED and 3.6% for OSFED-
atypical AN, 0% for BN (low frequency/limited
duration), 0% for BED (low frequency/limited duration)
and 1.9% for purging disorder (PD). Prevalences of
partial syndrome were 10.9% for AN (7.1% established
with cognitive symptoms only, excluding weight
criteria), 0.2% for BN and 2.1% for BED, and of
subthreshold syndrome were 0.8% for AN, 0.3% for
BN and 0.2% for BED. Cases on EDI-2 scales were
much more pronounced with 12.6–21.1% of the
participants with significant sex differences.
Conclusions: The findings were in accordance with
corresponding international studies but were in
contrast to other German studies showing much higher
prevalence rates. The study provides, for the first time,
estimates for DSM-5 prevalences of eating disorders in
adolescents for Germany, and evidence in favour of
using valid measures for improving prevalence
estimates.
Trial registration number: DRKS00005050; Results.

INTRODUCTION
Single eating disorder symptoms such as
weight control behaviour or binge/purging

behaviour are common issues in adolescents
associated with functional impairment.1–5 In
contrast, full syndrome eating disorders such
as anorexia nervosa (AN), bulimia nervosa
(BN) and binge eating disorder (BED) are
less frequently observed in adolescents, while
their impact on physical health, psychiatric
comorbidity and mortality is even more
severe.6–9

In Germany, there have only been studies
carried out with larger samples of adolescents
targeting eating disorder symptoms veering
towards but not identical to symptom criteria,
and not using Diagnostic and Statistical
Manual Fifth Edition (DSM-5) criteria. Most

Strengths and limitations of this study

▪ This cross-sectional survey estimates, for the first
time, prevalence rates of Diagnostic and Statistical
Manual Fifth Edition (DSM-5) full syndrome ado-
lescent anorexia nervosa, bulimia nervosa, binge
eating disorder and Other Specified Feeding or
Eating Disorder (OSFED), partial and subthreshold
eating disorders in Germany.

▪ Prevalence rates were investigated with validated
measures (SIAB) targeting direct symptom cri-
teria with the additional information of measured
height and weight of every student.

▪ Contributing to the evidence base, prevalence
rates were in accordance with international
studies but substantially different to other
studies in Germany which indicated much higher
prevalences.

▪ DSM-5 criteria, including OSFED, led to more spe-
cified information about former Eating Disorders
Not Otherwise Specified, reducing prevalences of
partial and subthreshold eating disorders.

▪ Although the sample is large (N=1654 students),
it was drawn in a single region in Germany and
might therefore not be representative for the
whole of Europe.
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studies used the SCOFF, a five-item self-report scale which
accounts for actual symptoms according to DSM-IV/
International Classification of Diseases 10th Edition
(ICD-10).10 The rating of eating disorder symptoms in
adolescents ranges from 19.3% to 21.9% in 11–17-year-old
participants.6 11 12 Partial or subthreshold eating disorders
were not analysed thus far in Germany, while data for
other countries are available. Especially changes in the
OSFED in adolescents in Germany according to the
DSM-5 have not been investigated up to now.13 14

In contrast, the National Comorbidity Survey
Replication for Adolescents showed 12-month preva-
lences for full syndrome AN of 0.2%, 0.6% for BN and
0.9% for BED.12 This was in accordance with other
authors and investigations for community samples in
Canada.1 15–17

Many different strategies are used, especially when
observing partial and subthreshold/subclinical eating
disorders. One strategy implies initially establishing
interview-derived DSM-III-R diagnoses. Subsequently, if
individuals met fewer criteria, prevalences in subclinical
eating disorders are estimated.18 Subclinical AN was cal-
culated with 3.5% and subclinical BN with 3.8%.
Another strategy is based on a hierarchical approach.

‘Full-syndrome’ eating disorder was determined if a par-
ticipant met all DSM-IV criteria. ‘Partial-syndrome’ was
determined if a participant met some of the DSM-IV cri-
teria. Participants with elevated but not clinically signifi-
cant scores in criteria ratings were determined as those
with ‘subclinical eating disorders’.19–21 With this
approach, point prevalences from a sample of 259 stu-
dents aged 17–20 years for full syndrome and partial syn-
drome AN of 0% and 5.79% for subclinical AN were
reported. Full syndrome criteria for BN were met by
0.77%, partial syndrome by 3.47% and subclinical BN by
1.15% of the participants. No participant met criteria
for full syndrome or subclinical BED; partial syndrome
for BED was met by 0.38%.20

The change from DSM-IV to DSM-5 led to establishing
the category of OSFED. These are distinctive eating dis-
orders with a lower threshold in order to reduce the cat-
egory of former EDNOS. This might also lead to
reduced prevalences of partial and subthreshold eating
disorders.13 22 23

The main aim of our study was to investigate, for the
first time in Germany, adolescent prevalence rates of
DSM-5 eating disorders. The analysis should include full
syndrome, OSFED and partial and subthreshold eating
disorders in a cross-sectional school-based sample using
a hierarchical approach with validated measures target-
ing direct symptom criteria. A second aim was to investi-
gate prevalences of cases with a self-report questionnaire
(Eating Disorder Inventory 2 (EDI-2)).

METHOD
In 2009, the Department of Child and Adolescent
Psychiatry and Psychotherapy, University Medical Centre

of the Johannes Gutenberg University Mainz, together
with the Ministry of Education and the Ministry of
Health and Social Affairs in Rhineland-Palatinate,
Germany started a project establishing a primary preven-
tion programme for eating disorders (MaiStep) regis-
tered in the German Clinical Trials Register
(DRKS00005050). The data were derived from the base-
line sample of the evaluation of the programme.

Setting and sampling
In cooperation with the Ministry of Education in
Rhineland-Palatinate, 21 schools (7 of each type of sec-
ondary school in Rhineland-Palatinate) were contacted.
Of these contacted schools, 17 chose to participate and
the allocation was not significantly unequally distributed.
The participation rate of 81%, according to Galea and
Tracy,24 is excellent. From this pool, six schools were ran-
domly assigned and stratified by type of school. The
school pool consisted of all types of secondary schools in
Rhineland-Palatinate. Owing to the aim of universal pre-
vention before a disorder is likely to develop, all students
in grades 7 and 8 were targeted to participate.25

Initially, all students and their parents in grades 7 and
8 were provided with informational material. We then
held evening parent meetings to inform parents and
acquire written informed consent. Subsequently, stu-
dents were additionally verbally informed and asked for
their written informed consent.
All baseline evaluations were realised over a period of

1 month. Students filled out questionnaires in groups
under examination-like conditions to ensure privacy.
A psychologist or trained research assistant supervised
the completion, answering questions or managing
potential distress. To ensure privacy, weight and height
was measured individually by trained same-sex psycholo-
gists or research assistants in a separate room. If partici-
pants did not want to be informed of their weight or
height, this information was concealed.

Instruments and measures
1. Height and weight was measured with audited scales

and stadiometers. Body mass index (BMI) and BMI
percentiles were calculated according to current
guidelines.26 27

2. The structured interview for anorexia and bulimia
nervosa—self report (SIAB-S) was used in question-
naire form to analyse prevalences of eating disorders,
OSFED, partial and subclinical eating disorders
accordant to the Diagnostic and Statistical Manual
Mental Disorders, DSM-5.28 Owing to overlap of
wording, the SIAB-S, which was originally developed
for DSM-IV, can also be used for DSM-5 with the
exclusion of Unspecified Feeding and Eating
Disorders (UFED).29 It has satisfactory to very good
internal consistency (Cronbach’s α=0.74–0.92), sub-
stantial correlations to the interview form at approxi-
mately r=0.60 and showed good reliability and
validity.28
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3. Measured BMI percentiles <10th centile were used as
A-criterion for AN according to ICD-10.13 An algo-
rithm prioritising AN over BN and subsequently over
BED was developed for analysing prevalences of
threshold disorders. Threshold disorders were then
prioritised over OSFED, which were established
before partial and subthreshold disorders. All exact
criteria are shown in table 1.

4. The German version of the EDI-2 was used to obtain
point prevalences with a widely used self-report
scale.30 The subscales of the EDI-2 are used as a
standard measure for screening for eating disorders
and for eating disorders pathology. They have a good
internal consistency and validity.30 31 T values for
each participant, based on the manual, were calcu-
lated and dichotomised in ‘non-case’ and ‘case’ by
the cut-off criteria of a T value ≥60 (individual score
lying more than one SD from the mean).

Sample size
The original sample size was calculated for evaluating
the aforementioned programme for prevention of eating
disorders. To ensure adequate power for this approach, a
sample size of 1800 participants was calculated, resulting
in a baseline sample fulfilling criteria for epidemio-
logical research in adolescent eating disorders.32

Statistical methods
All analyses were conducted using IBM SPSS Statistics,
V.21. A p value of <0.05 was set for statistical significance.
χ2 Tests were used to assess deviations from expected
proportions.33 CIs for prevalences were calculated

according to Newcombe with the efficient score method
(corrected for continuity).34

RESULTS
Participants
Of the 1775 students who were contacted to participate
in the study, 1654 students and their parents gave
written informed consent and data were collected at
baseline. This led to a participation rate of 93.2%,
which, according to the definition of Galea and Tracy,24

is excellent. The mean age was 13.4 years (SD: 0.8).
Nine hundred and twenty participants were in grade 7
and 734 participants in grade 8; 873 (52.8%) partici-
pants were female. The mean BMI was 20.00 (SD=3.46)
and the mean BMI percentile was 55.25 (SD=29.19). Of
all participants, 7.2% had BMI percentiles under the
10th BMI centile (58.8% female participants) and
15.2% had BMI percentiles above the 90th BMI centile
(58.4% female participants). All sex differences were
non-significant, p>0.05.

Main results
Five female participants fulfilled all criteria of AN; five
female and one male participant fulfilled all criteria for
BN. Five female and three male participants fulfilled all
criteria for BED (for percentages, please refer to
table 2). As expected, in all OSFED, just as in partial syn-
drome and subthreshold syndrome, there was a preva-
lence of female participants, resulting in significant ratio
differences between sexes in some domains. Table 2
shows the number and percentage of participants in
each group as well as distribution among sexes.

Table 1 Overview of criteria to be met for each diagnostic category

Subcategory

Full syndrome OSFED Partial syndrome Subthreshold syndrome

Category

AN All AN criteria must be

met according to DSM-5

Body weight <10th BMI

centile

AN criteria B and C must be

met according to DSM-5

Body weight <50th BMI centile

Two AN criteria must

be met

(cognitive criteria: B

and C)*

All AN criteria must be met on a

lower level of severity

Body weight <-1 BMI-SDS

BN All BN criteria must be

met according to DSM-5

BN criteria A, B, D and E must

be met according to DSM-5

Binge eating and purging

behaviour must occur 1–4

times per month

At least three BN

criteria must be met

(behavioural criteria:

A, B, C)*

All BN criteria must be met on a

lower level of severity/duration

BED All BED criteria must be

met according to DSM-5

BED criteria A, B, D and E

must be met according to

DSM-5

Binge eating and purging

behaviour must occur 1–4

times per month

At least three BED

criteria must be met

(behavioural criteria:

A, B, D, E)*

All BED criteria must be met on

a lower level of severity/duration

PD Purging behaviour (self-induced vomiting, intake of appetite suppressants or fasting) must occur at least twice per

week, no binge eating

*Additional analysis for cognitive/behavioural symptoms only in order to obtain more detailed information.
AN, anorexia nervosa; BED, binge eating disorder; BMI, body mass index; BN, bulimia nervosa; DSM-5, Diagnostic and Statistical Manual
Fifth Edition; PD, purging disorder; OSFED, Other Specified Feeding or Eating Disorder; SDS, Standard Deviation Scores.
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For comparisons between eating disorder syndromes
with self-report measures, EDI-2 T-scores were used. The
mean value of the scale Drive for Thinness was 51.06
(SD=13.56), for Bulimia 52.00 (SD=14.93), for Body
Dissatisfaction 48.81 (SD=12.48), for Ineffectiveness
46.77 (SD=13.52), for Perfectionism 49.01 (SD=10.06)
and for Interoceptive Awareness 47.83 (SD=13.56).
Figure 1 shows mean values and SDs for the complete
sample and is separate for female and male participants.
In a second step, prevalences of cases defined by

a cut-off-classification of a T value ≥60 on the scales of
the EDI-2 were calculated. This led to 349 (21.1%)
cases on the scale Drive for Thinness, 306 (18.5%)
cases on the scale Bulimia, 288 (17.4%) cases on the
scale Body Dissatisfaction, 207 (12.5%) cases on
the scale Ineffectiveness, 208 (12.6%) cases on the
scale Perfectionism and 269 (16.3%) cases on the scale
Interoceptive Awareness. In 2×2 χ² tests with sex by
EDI-2 cut-off, females were significantly more likely to
score above the cut-off on the Ineffectiveness (χ²=30.68,
df=1, p<0.001) and Interoceptive Awareness (χ²=14.33,
df=1, p<0.001) scales, whereas male participants were
significantly more likely to score above the cut-off on
the Perfectionism scale (χ²=7.67, df=1, p<0.01). No
sex differences were observed on all other subscales, all
p >0.05.

DISCUSSION
To the best of our knowledge, this is the first study in
Germany to investigate DSM-5 full syndrome, OSFED,

partial syndrome and subthreshold eating disorders in a
large population-based sample with validated and aug-
mented (by measuring height and weight) self-report
measures.
Prevalences for full syndrome eating disorders estab-

lished with the SIAB-S were found to be in accordance

Table 2 Number and percentage of students meeting syndrome criteria

Category Subcategory

Total sample

N=1654

Percentage of

total (in %)

95% CI incl.

continuity

correction

Sex ratio

(female:male)

AN Full syndrome 5 0.3 0.1 to 0.7 5:0

Atypical-AN 58 3.6 2.7 to 4.5 45:13***

Partial syndrome (meeting only cognitive

criteria)

180 (115) 10.9 (7.1) 9.4 to 12.5

(5.8 to 8.3)

135:45***

(91:24***)

Subthreshold syndrome 13 0.8 0.4 to 1.4 10:3

Any syndrome (sum) 256 15.5 13.8 to 17.3 195:61***

BN Full syndrome 6 0.4 0.2 to 0.8 5:1

BN (low frequency/duration) 0 0 − −
Partial syndrome

(meeting only behavioural criteria)

4 (1) 0.2 (0.1) 0.1-0.6 (0.1 to 0.6) 2:2 (0:1)

Subthreshold syndrome 5 0.3 0.1 to 0.7 3:2

Any syndrome (sum) 15 0.9 0.5 to 1.5 10:5

BED full syndrome 8 0.5 0.2 to 0.9 5:3

BED (low frequency/duration) 0 0 − −
Partial syndrome

(meeting only behavioural criteria)

34 (24) 2.1 (1.5) 1.5-2.9 (1.0 to 2.2) 30:4*** (21:3**)

Subthreshold syndrome 3 0.2 0.1 to 0.5 3:0

Any syndrome (sum of above) 45 2.7 2.0 to 3.6 38:7***

PD Purging disorder 31 1.9 1.3 to 2.7 22:9*

Total eating disorder syndromes 347 21.0 19.1 to 23.0 265:82***

***p <0.001, **p <0.01, *p <0.05.
AN, anorexia nervosa; BED, binge eating disorder; BN, bulimia nervosa; PD, purging disorder.

Figure 1 Mean values and SDs of the EDI-2 scales for the

complete sample and separate for female and male

participants. EDI-2, Eating Disorder Inventory 2.
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with corresponding studies in other countries when using
DSM-IV/DSM-5 criteria, but divergent to prevalence
rates of eating disorder symptoms in German studies,
while established cases with the EDI-2 were in accordance
with prevalence rates in Germany.6 11 12 15 16 21 35 The
previously mentioned studies in Germany used a short
self-report questionnaire (SCOFF) with five questions for
estimating prevalences according to DSM-IV and
ICD-10.13 23 There is literature showing that self-report
measures lead to a large number of false positives,
whereas other studies showed predictive validity of self-
report measures.15 36 37 Especially the SIAB-S, with con-
cisely formulated items, showed good reliability and valid-
ity in comparison to interview versions.28 One conclusion
for the described substantial differences in prevalence
estimates between this study and other studies in
Germany could be the usage of a validated measure
(SIAB-S) adding objective measures such as height and
weight. A second main conclusion is that the use of even
short forms of self-report measures with underlying diag-
nostic criteria could lead to prevalence rates according to
expected values.
Until now, OSFED in adolescents have not been

investigated in Germany and prevalence rates are thus a
new aspect. Atypical AN was slightly pronounced with
regard to available research for adolescents. This may
be influenced by relatively low numbers of threshold
AN with a more rigorous approach using the 10th BMI
centile as an underweight criterion, possibly leading to
more OSFED. Low numbers of BN (low frequency/
limited duration), BED (low frequency/limited dur-
ation) and PD may be affected by the younger mean
age of the sample in contrast to other studies.14 16 38 As
an overall advantage, prevalence rates in atypical AN,
BN (low frequency/limited duration), BED (low fre-
quency/limited duration) and PD, as shown in other
studies, may reduce the prevalence of former EDNOS,
leading to more distinctive information about
symptoms.14 38 39

In this study, DSM-5 criteria were used.13 This may
have led to an increased prevalence of threshold disor-
ders compared to DSM-IV and is a more progressive
approach in regard to ICD-10 criteria and the β version
of the upcoming ICD-11.23 38 40 It was found, however,
that compared to studies using the SCOFF, prevalence
rates of threshold disorders including OSFED were rela-
tively low, providing evidence against overestimation of
eating disorders and evidence for categorising former
EDNOS more specifically.6 12 38

With the exception of partial AN, with regard to the
literature, less pronounced overall prevalences of partial
and subthreshold eating disorders were found.18–21 41 42

This may be due to more specific OSFED, which were
said to cover some of the previously classified partial and
subthreshold cases.38 High prevalences of partial AN with
10.9% depend mainly on high rates of partial AN with
cognitive symptoms only (intense fear of weight gain/
becoming fat and body image disturbance) with 7.1%.

This was in accordance with other studies showing ele-
vated prevalences of partial/subclinical AN when investi-
gating cognitive symptoms and studies showing that body
dissatisfaction and weight and shape concerns are
common issues in adolescents.3 19 43 The overall projec-
tion of partial and subthreshold disorders in regard to
threshold disorders underlines a continuum between
normal eating behaviour and threshold disorders.
Some authors use single eating disordered behaviour

(eg, binge eating with loss of control) as partial/sub-
threshold criteria while others use hierarchical
approaches.20 44 45 Hierarchical approaches mainly
define full syndrome (meeting all symptom criteria of
an eating disorder), partial (meeting core criteria of an
eating disorder without reaching all criteria) and sub-
threshold/subclinical (showing elevated scores in core
criteria without scoring above the cut-off of each
symptom) eating disorders.18 44 46 This study also used a
hierarchical approach together with a hierarchy between
the different eating disorders (AN in ‘superiority’ to BN,
which in turn was ‘superior’ to BED). The sample had a
mean age of 13.35 years, which led to the expectation of
relative large prevalences of AN (any syndrome) with
earlier peak onset in ages 14–17 years in comparison to
BN and BED with peak onsets of 18 and 16 years.46–48

Hence, the hierarchical approach showed both face val-
idity and logical integrity with prevalences for full cri-
teria for the separate eating disorders according to
expected values.
Sex differences in prevalences were most pronounced

in full syndrome with 100% female participants with full
syndrome AN and projectures for female participants in
BN and BED, while partial and subthreshold syndrome
led to more balanced proportions. This finding is con-
sistent with the literature showing larger prevalence dif-
ferences in sex groups for full syndrome eating
disorders and more balanced prevalences of single
eating disorder symptoms between the sexes.8 41 49

Eating disorder diagnosis may be biased due to female-
centric definitions of body image disturbances with the
core feature of low body weight, neglecting male-specific
characteristics such as muscle dysmorphia and a lack of
appropriate instruments for males.50 51 In this analysis,
descriptive data of underweight with regard to sex differ-
ences showed a small and not significant overhang for
female participants. In contrast to other studies, this
adds some evidence against the bias hypothesis.5

However, specific body image disturbances in male parti-
cipants, possibly leading to different body weight/body
fat distributions, could have been neglected to some
extent due to lack of instruments.51

Nevertheless, a limitation lies in the use of a self-
report form. With a second stage of interviewing all par-
ticipants, symptom criteria could have been compared
to more rigorous facts and cross-validated.21 52 On the
other hand, interviewing a sample of 1654 participants
was not feasible and the use of an augmented version of
the SIAB-S with direct symptom criteria and
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measurement of height and weight was the best com-
promise of efficacy and validity. Although using a vali-
dated measure, there may be a lack in sufficient
detection of eating disorders in male participants due to
different body image distortions which should be tar-
geted in further research.51 Although the sample size is
large, nearly equal balanced for sex and representative
with stratification for all types of schools in Germany, it is
not representative for German adolescents in regard to a
balanced population based on a sample covering the
whole age span of adolescence. The sample was drawn
from students in south-west Germany and regional differ-
ences may exist in other parts of Germany.
In summary, the main issue of this study was to calcu-

late, for the first time, DSM-5 prevalence estimates for
adolescents in Germany of full syndrome, OSFED and
partial and subthreshold eating disorders with a hier-
archical approach. A major concern was overcoming
some of the methodological problems of previous
studies in Germany using augmented validated measures
(SIAB-S) targeting direct symptom criteria and estimat-
ing differences in questionnaire measures (EDI-2).
Together with prevalence rates for full syndrome eating
disorders, calculated as expected in comparison to other
international studies and divergent from German
studies, there is evidence for a one-step approach which
leads to correct classification. Implementing OSFED
reduced former EDNOS for a more distinctive symptom
classification. However, approaches towards prevalences
of eating disorders should include validated measures
targeting direct symptom criteria.
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