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Abstract
The severity criterion used in DSM-5 for bulimia nervosa (BN) was investigated in 214
individuals referred for treatment at a regional eating disorders service in the UK. In addition
to comparing eating disorder symptoms, impairment secondary to these symptoms was also
assessed. According to guidance in DSM-5, 94 individuals were classified as mild (43.9%),
70 as moderate (32.7%), 32 as severe (15.0%), and 8 as extreme (3.7%) levels of BN
severity. Due to small numbers in the latter two groups, it was necessary to combine these to
form one ‘severe/extreme’ group. Analyses on these three groups suggested no group effect
on demographic variables but differences were seen on measures of eating pathology,
psychological distress, and psychosocial impairment between the mild group and other
groups. Individuals in the moderate and severe/extreme groups scored comparably on most
measures of pathology and impairment. The results are broadly consistent with past studies
on community samples although together question the demarcation between moderate and
more severe groups of individuals with BN.
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1. Introduction
The most recent, fifth, edition of the Diagnostic and Statistical Manual of Mental Disorders
(DSM-5; APA, 2013) introduced a ‘severity specifier’ for all eating disorders (EDs). For
individuals meeting diagnostic criteria for bulimia nervosa (BN), level of severity is based on
the frequency of inappropriate compensatory behaviours (e.g., self-induced vomiting,
laxative misuse), but also takes into account “other symptoms and the degree of functional
disability” (APA, 2013, p. 345). Regarding frequency of these behaviours, four groups are
defined: mild (an average of 1 – 3 per week); moderate (an average of 4 – 7 per week); severe
(an average of 8 – 13 per week); and extreme (an average of 14 or more per week).
There has been limited research investigating the utility and correlates of the DSM-5 severity
criteria for BN, nor the approximate distribution of these subgroups in adult, clinical samples.
Grilo et al. (2015b) examined the severity criterion in a community sample of 14 men and
185 women. Participants completed self-report measures assessing eating pathology and
depression online, and were subsequently classified using the severity specifier. Groups did
not differ on demographic variables but (aside from the expected difference according to
frequency of inappropriate compensatory behaviours) some differences were noted on
frequency of binge eating, some subscales of the Eating Disorder Examination –
Questionnaire (EDE-Q; Fairburn and Beglin, 1994), and depression symptoms. The authors
argue that the results provided “new, albeit modest, support for the DSM-5 severity rating”
for BN (p. 43), although numbers in the severe and extreme groups were limited, with overall
effect sizes for the group effect of severity small to medium. Similar studies have recruited
relatively small samples of individuals diagnosed with BN (e.g., Smink et al., 2014, n = 8),
making wider inferences difficult and there have been no studies of BN recruited from
clinical (treatment-seeking) samples.
Although other studies have found positive associations between symptoms and impairment
(e.g., Hovrud and De Young, 2015), the assumption that symptom frequency is a good
indicator of ED severity has been questioned. For example, MacDonald et al. (2014) have
questioned where the most appropriate symptom (binge eating and compensatory behaviours)
‘threshold’ for a diagnosis of BN should lie and other authors (e.g., Keel et al., 2013) have
suggested use of cognitive measures or symptom history to inform severity (see also Grilo et
al., 2008). Furthermore, there have been no published studies that have looked explicitly at
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degree of impairment across the severity range of BN, with generally little research into
functional impairment in DSM-5 diagnoses (Stice et al., 2013). The current study therefore
has two main aims. The first is to describe the range of severity, according to DSM-5
criteria, that is seen in a treatment-seeking BN sample. A second aim is to look at association
of severity with psychosocial impairment and psychological distress, and to investigate
relationships with (diagnostic) severity and variance across groups. It was hypothesised that
groups would differ on inappropriate compensatory behaviours, binge eating, and subsequent
impairment, but would be similar on demographic measures (e.g., age) and core ED
symptoms (e.g., overvaluation of weight and shape).

2. Methods
Participants were drawn from consecutive referrals to two specialist eating disorders units
based in Oxfordshire and Buckinghamshire, UK; these units are governed by the same NHS
Trust and cover a population of approximately one million adults. Data were collected
between February 2012 and November 2015 from consecutive assessments although it is
possible that a small proportion of those assessed did not provide data for the study.
At assessment, individuals met with a qualified clinician (e.g., nurse specialist, clinical
psychologist) who confirmed diagnoses following semi-structured interview. Weight and
height were recorded during this interview using calibrated scales. Self-report questionnaires
(see Measures) were sent to individuals in advance and collected at interview.

2.1.Participants
Two hundred and fourteen adults (n = 204 females; 95.3%) with full-syndrome BN,
according to DSM-5 criteria, were included in the study. Of 204 who provided data, the
majority (n = 193; 94.6%) were from a ‘white’ ethnic background. Of 198 who provided
data, 106 (53.5%) were employed at the time of assessment, 58 (29.3%) were in full-time
education, 27 (13.6%) unemployed, and seven (3.5%) reported employment status as ‘other’.
As this was a retrospective review of routinely collected data, the local NHS Trust Research
and Development department approved the study as an audit and thus further ethical review
was not sought.
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2.2.Measures
The Eating Disorder Examination – Questionnaire (EDE-Q; Fairburn and Beglin, 1994) is a
self-report questionnaire assessing behavioural and cognitive symptoms of an ED over the
previous 28 days and has good psychometric properties (see Berg et al., 2012). It asks
respondents to indicate how frequently certain behaviours have occurred (such as the
frequency of self-induced vomiting and objective binge-eating episodes; OBEs, defined as
eating a large amount of food with an associated loss of control; see APA, 2013). A Global
score can be calculated from the cognitive items, which provides a general index of ED
pathology (e.g., Friborg et al., 2013). In addition, an index of the core ED symptoms of
‘overvaluation of weight and shape’ (OWS) can be computed, using an average of items 22
and 23 (e.g., Goldfein et al., 2000; Goldschmidt et al., 2010); this was used in the current
study as an additional measure to compare groups. The measure has been widely used, and a
large German sample has recently provided normative data (Hilbert, de Zwaan, & Braehler,
2012), finding that around 6% of women score above a cut-off of 2.30 on the Global score
(see Mond et al., 2004).
The Clinical Impairment Assessment questionnaire (CIA; Bohn and Fairburn, 2008) assesses
psychosocial impairment resulting from ED symptoms over the last 28 days. Good
psychometric properties have been reported alongside prevalence data from a clinical sample
(Jenkins, 2013). The measure asks participants to consider how issues related to their eating
have affected their lives, rated on a 0 – 3 Likert scale (where 0 = ‘Not at all’, 3 = ‘A lot’) and
a cut-off of 16 has been suggested to indicate clinical severity (Bohn et al., 2008).
The Clinical Outcomes in Routine Evaluation – Outcome Measure (CORE-OM; Barkham et
al., 2001) is a 34-item measure of general psychological distress concerning symptoms
experienced over the previous week. Items are scored from 0 – 4 (0 = ‘Not at all’, 4 = ‘All
the time’) and a Total score is calculated as a mean of all items, subsequently multiplied by
10 to aid interpretation (e.g., Connell et al., 2007). It has been suggested that a cut-off score
of 10 can distinguish between clinical and general population samples (Connell et al., 2007).
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2.3. Procedures
Severity groups were created according to responses on the EDE-Q (Fairburn and Beglin,
1994, 2008), as per the method of Grilo et al. (2015b). Specifically, responses to questions
assessing the frequency of inappropriate compensatory behaviours (i.e. self-induced
vomiting, laxative use, and “driven” exercise [Fairburn and Beglin, 2008]), were used to
assign a DSM-5 severity rating (mild, moderate, severe, extreme). However, due to the small
number of individuals in the ‘extreme’ group, this was combined to form a ‘severe/extreme’
group (see below), similar to Grilo et al. (2015c) in a sample of individuals with binge-eating
disorder. One outlier was removed for statistical analysis due to potentially unreliable data (a
z-score of 6.79 regarding total inappropriate compensatory behaviours and extremely low
scores on other measures).

2.4.Statistical analysis
Variables were analysed by general linear model analysis of variance (ANOVA) using the
Brown-Forsythe F-ratio to correct for heterogeneity of variances and control Type 1 error
rates. Where a significant group effect was observed, Dunnett T3 post hoc tests were
2

conducted to examine this in more detail. As an estimate of effect size, partial η2 (ηp ) was
calculated, with values of approximately 0.01, 0.06, and 0.14 corresponding to small,
medium, and large effect sizes respectively (Cohen, 1988). An estimate of sample size was
made with G*Power (Faul et al., 2007), which suggested a minimum N of 207 for three
2

groups. This was based on an anticipated effect size of f = 0.25 (ηp ≈ 0.06; Cohen, 1988), to
achieve power of 0.9 at α = 0.05.

3. Results
Table 1 shows demographic data for both sites, which were considered as one sample due to
similarities across dependent variables and service specifications.
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Table 1 Demographic data from the sample. Means and SD are reported.
Variable, mean (SD)

Site 1 (n = 140)

Site 2 (n = 74)

Total sample† p (2-tailed t-test)

Age, years

27.7 (9.9)

27.8 (8.8)

27.8 (9.5)

0.94

Body mass index,

23.3 (5.3)

23.7 (5.0)

23.4 (5.2)

0.54

28.7 (39.1)

24.8 (32.1)

0.26

5.0 (10.1)

4.5 (9.7)

0.62

7.9 (8.7)

8.0 (9.0)

0.96

19.8 (13.2)

18.8 (16.7)

0.52

kg/m2
‡

Episodes of
Vomiting 22.8 (27.6)
Laxative use 4.2 (9.5)
Driven Exercise 8.0 (9.1)
OBEs 18.3 (18.3)

EDE-Q Global

4.4 (1.0)

4.5 (1.0)

4.5 (1.0)

0.64

OWS

5.0 (1.3)

5.2 (1.3)

5.1 (1.3)

0.24

CIA Total

33.8 (8.9)

34.5 (9.6)

34.1 (9.1)

0.59

CORE-OM Total

19.9 (6.8)

20.6 (7.8)

20.1 (7.1)

0.52

†

Exact numbers per group vary slightly as complete information was not available on all

individuals ‡Indicates frequency of behaviours over the last 28 days.
Note. CIA = Clinical Impairment Assessment questionnaire; CORE-OM = Clinical Outcomes
in Routine Evaluation – Outcome Measure; EDE-Q = Eating Disorder Examination –
Questionnaire; OBEs = objective binge-eating episodes; OWS = overvaluation of weight and
shape
Within the entire sample, 94 individuals (43.9%) comprised the mild group, 70 (32.7%) the
moderate group, 32 (15.0%) severe, and 8 (3.7%) extreme (thus, 40 [18.7%] in the
severe/extreme group). In line with guidance (APA, 2013), group membership was assigned
based on frequency of inappropriate compensatory behaviours. However, approximately
4.7% of the sample were missing this information from their questionnaires (i.e., they did not
report frequencies of inappropriate compensatory behaviours) and were therefore not
classified.
Table 2 summarises group differences for individuals with BN, based on DSM-5 severity. As
expected, no differences in age or BMI were observed and there was no main effect of group
on the OWS criterion. In accordance with the methodology, all groups differed on frequency
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of self-induced vomiting, with the mild group engaging in this less frequently, and the
severe/extreme group reporting more frequent symptoms. For both laxative use and driven
exercise, the mild group reported significantly less frequent symptoms than the other two
groups, which were equivalent (although the p-value for laxative use approached
significance, at 0.06). Although these differences support valid application of DSM-5
severity criteria, a possible confound to this method of investigation concerns co-occurrence
of different compensatory behaviours. Among those for whom data were available on
inappropriate compensatory behaviours (N = 198), 42 individuals (21.2%) reported presence
of all three behaviours studied (self-induced vomiting, laxative use, driven exercise), 47
(23.7%) reported only vomiting, two (1.0%) only using laxatives, and 13 (6.6%) only
engaging in driven exercise. Eighty-five individuals (42.9%) reported using two of these
three compensatory behaviours.
There were differences in frequency of OBEs and scores on the EDE-Q Global, CORE-OM
Total, and CIA Total. For all of these measures, post hoc tests suggested that the mild group
scored significantly lower than other groups but that scores in the severe/extreme group were
statistically similar to the moderate group. Effect size estimates indicate that significant
group differences seen were of at least medium size.

Table 2. Frequency of inappropriate compensatory behaviours (per week over the last 28
days) and measures of ED psychopathology, psychosocial impairment, and psychological
distress across DSM-5 severity groups. Means and SD are reported
Mean (SD)
Mild

Moderate

Severe /

Test statistic

Extreme

2

ηp

Post
hoc

Age 26.9 (9.9)

28.7 (9.5)

27.2 (8.2)

F(2,174) = 0.80

0.009 ns

BMI 24.0 (6.4)

22.7 (3.7)

23.2 (3.7)

F(2,172) = 1.67

0.019 ns

Vomiting 2.2 (2.1)

6.0 (3.2)

14.9 (9.4)

F(2,48) = 56.30**

0.702 ALL

Laxative use 0.3 (0.8)

1.3 (2.3)

2.9 (4.0)

F(2,61) = 11.43**

0.272 a,b

Driven Exercise 1.2 (1.7)

2.5 (2.4)

3.1 (2.5)

F(2,120) = 11.21**

0.158 a,b

OBEs 3.5 (2.6)

4.8 (3.1)

7.3 (7.0)

F(2,59) = 8.17**

0.218 a,b

Episodes of
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EDE-Q Global

4.2 (1.1)

4.6 (0.8)

4.7 (1.1)

F(2,136) = 5.37*

0.073 a,b

OWS

4.9 (1.4)

5.3 (1.1)

5.2 (1.3)

F(2,149) = 2.16

0.028 ns

CIA Total

31.5 (9.6)

36.3 (7.9)

36.4 (9.2)

F(2,146) = 7.40**

0.092 a,b

CORE-OM

18.1 (6.6)

21.0 (7.1)

23.6 (7.4)

F(2,138) = 9.01**

0.115 a,b

Total
*

p ≤ 0.01

**

p ≤ 0.001.

Note. CIA = Clinical Impairment Assessment questionnaire; CORE-OM = Clinical Outcomes
in Routine Evaluation – Outcome Measure; EDE-Q = Eating Disorder Examination –
Questionnaire; OBEs = objective binge-eating episodes; OWS = overvaluation of weight and
shape
ns = nonsignificant. Post hoc tests indicate significant group differences (p < 0.05) as
follows: a: Mild vs. Moderate; b: Mild vs. Severe/Extreme; c: Moderate vs. Severe/Extreme.
ALL indicates all groups are statistically different.

4. Discussion
Alongside work from non-clinical samples (e.g., Grilo et al., 2015b), results suggest that
there is some empirical validity to the severity criterion for BN adopted in DSM-5. As
expected, groups did not differ on demographics or on the core ED symptom of overvaluation
of weight and shape (see also Grilo et al., 2015b). An unexpected finding was that the
distribution of individuals grouped by severity in this clinical sample was very similar to the
community volunteers recruited by Grilo et al., although all met criteria for BN – the majority
of individuals (over 80% in the current study and nearly 75% of those in Grilo et al.)
comprised the mild or moderate groups. Similar findings regarding the comparability of
clinical groups and individuals recruited from the community have been reported by Grilo
and colleagues in studies of binge-eating disorder (see Grilo et al., 2015a,c).
Aside from the relative distribution of severity groups, effect sizes were of comparable
magnitude in the current study and that of Grilo et al. (2015b), a study with a similar
methodology. Although a degree of caution should be exercised when comparing effect sizes
across studies, particularly those with different population characteristics (Olejnik and
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Algina, 2003), this result suggests that severity accounts for around 7 – 11% of the variance
in eating pathology, psychosocial impairment, and psychological distress respectively.
However, in both the current sample and that of Grilo et al., not all group comparisons
revealed significant differences in symptoms. For example, although frequency of selfinduced vomiting differed across groups, as expected, this was not the case for other
inappropriate compensatory behaviours (laxative use and driven exercise). As has been
previously shown (e.g., Favaro & Santonastaso, 1996), self-induced vomiting was the most
common compensatory behaviour in the current sample. Those who used other methods
(laxative use, driven exercise) commonly reported also using vomiting, suggesting that
variability in findings may be due to significant co-occurrence of such behaviours, although
more detailed analyses were not conducted. A separate study by the authors is currently
underway that aims to assess which features of BN contribute to impairment in order to
understand this relationship in more detail.
Although the mild group scored consistently lower than other groups, there were no
differences between individuals classified as either moderate or severe/extreme on measures
of general eating pathology, psychosocial impairment, and psychological distress. In the
study of Grilo et al., however, differences more consistently occurred between the extreme
group and others. This finding may be attributable to slightly different methodologies
between the two studies (methods of recruitment, grouping of severity) or may reflect
impaired validity of the severity criterion. Results may have also been confounded by small
group sizes in the extreme group in particular (in both study samples). The results are
interesting in light of the changes made to the pre-existing DSM (APA, 2000), which
specified that binge eating and compensatory behaviours must be present “on average, at least
twice a week for 3 months” (p. 594). This has since been amended to specify that the
behaviours must occur, on average, once a week (APA, 2013). Although the current study
did not provide a direct test of the revised frequency criterion (see MacDonald et al., 2014),
results suggest that significant impairment is seen in those classified as ‘mild’ BN severity,
with compensatory behaviours occurring once a week on average. However, differences
between ‘moderate’ (4 – 7 inappropriate compensatory behaviours per week) and more
severe (7 or more inappropriate compensatory behaviours per week) are limited.
Taken alongside prior studies, the results suggest that individuals classified as ‘extreme’ in
DSM-5 are rare, even in individuals seeking treatment for BN. Due to unequal group sizes,
comparisons with the extreme group were deemed unsuitable and thus a composite
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‘severe/extreme’ group was created that better matched the remaining groups in terms of size.
It is notable that Grilo et al. (2015c) used the same method in a clinical sample of individuals
with binge-eating disorder, where fewer than 13% of individuals were classified as severe or
extreme. Further work might seek to investigate where the suitable ‘cut-off point’ for
severity might lie. In contrast, other authors have suggested that classification of BN and
similar disorders is more accurate when considered through presence of other symptoms,
such as weight phobia, raising the question of how best to gauge ‘severity’ in eating disorders
(e.g., Keel et al., 2013).
The current study goes beyond previous work in a number of ways. Firstly, existing studies
in BN have only recruited community samples. Secondly, the study also looks at impairment
secondary to ED features, finding that those in the mild group reported significantly lower
levels of impairment than other groups, although moderate and severe/extreme groups scored
similarly. Thirdly, a measure of psychological distress was included, finding analogous
results to a measure of impairment.
There were few exclusion criteria for the study so, while results are from a large sample of
individuals with BN presenting to a specialist eating disorders service, they may also be
confounded by other factors (e.g., comorbidity). Use of a measure of impairment relating
specifically to the effects of ED symptoms may have improved validity (as opposed to using
a more generic measure of impairment), although it is not possible to make definitive
conclusions. A further limitation was that participants were sent questionnaire packs in
advance of their appointment. Given that some problems with the EDE-Q in the assessment
of binge eating have been highlighted (Mond et al., 2004; see also Grilo et al., 2001) there
may have been some discrepancies in the frequency of symptoms reported between selfreport and interview. As in the study of Grilo et al. (2015b), men were under-represented,
reflecting the uneven gender distribution seen in EDs (e.g., see Jones and Morgan, 2010).
Similarly, using recent census data (ONS, 2011), the population of Oxfordshire and
Buckinghamshire is approximately 89% White, suggesting that ethnic minorities were also
under-represented in this sample (e.g., see Marques et al., 2011). Future work might seek to
establish the utility of the severity specifier as a longitudinal predictor of outcome, for
example regarding treatment response, and the findings summarised here would need to be
replicated in a larger and more diverse sample.
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The results presented here are similar to those found in a US community sample (Grilo et al.,
2015b), and therefore the generalisability appears to be high. If the severity criterion is to be
continued, future studies might look to refine how this is measured in EDs, adding to the
evidence for its reliability and validity.
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Highlights


Examined the DSM-5 severity specifier in a clinical sample of individuals with BN.



Small numbers were seen in the extreme group in particular.



The mild group scored significantly lower than more severe groups.



There were few differences between moderate and severe/extreme groups.



Findings provide limited support for the DSM-5 severity specifier.

