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Abstract

Background The current study examined whether risk factors for anorexia nervosa (AN) were related to different
levels of severity based on (a) the DSM-5/body mass index (BMI) and (b) drive for thinness (DT) severity ratings.

Methods The sample comprised 153 pairs of individuals with a lifetime diagnosis AN per DSM-IV criteria and their
non-ED sisters (N=306, mean age =26.53; mean current BMI=20.42 kg/mz).The Oxford risk factor interview was used
to establish AN-related risk factors. Individuals were categorised into the DSM-5 severity groups based on their low-
est BMI, while the DT subscale from the eating disorder inventory-2 was used to classify individuals with AN into low
and high DT groups.

Results Multinominal regression models showed similar risk factors (e.g., perfectionism, having a history of being
teased about weight and shape) contributed to the development of AN using the DSM-5 and DT severity ratings.
Follow-up analyses across the severity groups for both indices revealed that only childhood perfectionism was found
to be more common in the extreme severe DSM-5 BMI severity group compared to the severe DSM-5 group.

Conclusion Overall, this study found little evidence for AN risk factors being related to the DSM-5 and DT severity
ratings. However, given the novelty of this study, replication of the current results is warranted.
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Plain English summary

Several risk factors, such as childhood obesity, have been found to contribute to the development of Ano-

rexia Nervosa (AN). Yet, we are unsure if there is a set of risk factors that influence different levels of AN severity.

While the DSM-5 suggests using BMI to measure severity, recent support favour the usage of drive for thinness

(DT) as an alternative severity measure. Therefore, this study aimed to explore risk factors specifically associated

with the development of different AN severity levels using both the DSM-5 BMI and DT severity classification systems.
We recruited 153 pairs of individuals with a lifetime diagnosis AN per DSM-IV criteria and their non-ED sisters. The
Oxford risk factor interview was used to establish AN-related risk factors. We found childhood perfectionism, weight/
shape teasing, childhood obesity, and breast-related embarrassment to be significant risk factors for AN. Additionally,
childhood perfectionism was more common in the extreme severe DSM-5 group compared to the severe DSM-5
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group. This suggests that adding perfectionism-related aspects to prevention and early intervention programs
for AN may be beneficial. Considering the novelty of this study, replication of the current results is needed.

Introduction

Risk factors ranging from genetic to psychological fac-
tors have been implicated in the aetiology of anorexia
nervosa (AN) to inform prevention and treatment pro-
grams [1, 2]. To aid the clinical management of AN,
the fifth edition of the Diagnostic and Statistical Man-
ual (DSM-5) of Mental Disorders [3] presented a new
severity rating for AN, which categorises individuals
with AN into the mild, moderate, severe, and extreme
severe severity groups based-on body-mass index
(BMI). However, studies have found the clinical useful-
ness of the DSM-5 severity rating for AN to be limited
[4, 5]. As such, researchers have explored alternative
severity classifications for AN, including transdiagnos-
tic indices (e.g., drive for thinness [DT]) and weight and
shape concerns), and found these alternative severity
ratings to be superior in indexing eating disorder (ED)
psychopathology in comparisons to the DSM-5 BMI
severity rating [4]. Despite many studies having been
conducted on both AN risk factors [6] and severity rat-
ings [4], researchers have yet to examine risk factors
specifically associated with the development of differ-
ent AN severity levels.

Risk factors for anorexia nervosa

Several risk factors have been implicated in the aeti-
ology of AN, which include amongst others a family
history of an ED [7, 8] or traits such as perfectionism,
low self-esteem, or obsessive personality traits [8, 9].
However, most of these studies used self-report assess-
ments, and are thus limited by recall biases [10]. The
Oxford Risk Factor Interview (ORFI) [11], a semi-struc-
tured interview, has been considered the gold standard
ED risk factor assessment tool. This is due to the ORFI’s
ability to assist participants in recalling information
related to the autobiographic anchor point and the use
of probes to encourage detailed descriptions of risk fac-
tor-related events (e.g., parental separation).

Most studies using the ORFI employed case—control
designs, which compared individuals with AN to indi-
viduals with no DSM-5 ED diagnosis or no psychiatric
disorders [6, 12]. These studies [6, 12] mainly found,
similar to the studies using self-report measures [8],
that perfectionism, negative self-evaluation, weight and
shape concerns, and familial history of AN were risk
factors associated with the development of AN. How-
ever, these ORFI case—control studies are limited by

their inability to control for environmental and family
factors that might contribute to the development of AN
[13].

To overcome these limitations, studies have started
employing samples of sister pairs discordant for AN, i.e.,
individuals with AN and their non-ED sisters. This design
allows for control of cultural, environmental, and family
factors so that individual-specific (i.e., non-shared) fac-
tors can be more distinctively assessed [14, 15]. Karwautz
et al. [14, 15], employing this discordant sister pair design
with 90 and 256 participants, respectively, found that
individuals with AN, compared to their non-ED sisters,
experienced higher rates of weight and shape teasing,
exposure to critical comments, and disruptive life events.
However, further research is required to elucidate the
relationship between varying severity levels of AN and
the associated risk factors of AN.

Combining AN risk factors and severity

While the medical literature has extensively investigated
the relationships between risk factors and symptom
severity in conditions like coronavirus (COVID-19) dis-
ease [16] and acute stroke [17], such exploration has been
lacking in psychiatric research for conditions such as AN.
For example, having a history of obesity and diabetes has
been found to increase the risk of having severe COVID-
19 (e.g., respiratory failure, intensive care unit admission
[16] This means that the medical field has gained a cer-
tain understanding of how certain risk factors not only
increase the risk of having a disease but also contribute
to progressing to a greater severity (e.g., impairments,
mortality). Using such information, medical professionals
can proactively identify patients at a high risk of develop-
ing severe illnesses, which in turn allows them to inform
medical decisions such as the need for hospitalisation or
treatment frequency. However, in the ED literature, such
a severity-risk factor approach has not yet been assessed.

DSM-5 severity rating for AN based on BMI

To date, the most well-known and widely used severity
classification system for AN was proposed by the DSM-5
using BMI [4]. This DSM-5 severity rating categorises
individuals with AN into “mild” (>17.0 kg/m?), “moder-
ate” (16-16.99 kg/m?), “severe” (15-15.99 kg/m? and
“extreme” (<15 kg/m?) severity groups. However, the
clinical utility of the BMI specifiers for AN has consist-
ently been questioned by recent research [4, 5]. Dang
et al. [4] conducted a meta-analysis (N=22) assessing
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all the current DSM-5 severity rating studies for AN,
bulimia nervosa (BN) and binge eating disorder (BED).
In relation to AN, which comprised five studies [18-22],
the review did not find significant differences in ED psy-
chopathology across the DSM-5 BMI severity groups.
This means that although BMI has been widely utilised
in both clinical practice and empirical research to index
severity [23], the level of evidence regarding the DSM-5
AN severity rating is still unknown. If the DSM-5 sever-
ity rating is valid, besides indexing the intensity of ED
psychopathology, it should also be able to distinguish
other clinical information such as the prognosis or fac-
tors involved with the development (i.e., risk factors) and
maintenance of AN.

Drive for thinness as an alternative severity rating for AN
Given the ambiguity surrounding the DSM-5 AN sever-
ity rating, researchers have explored alternative severity
classifications for AN such as overvaluation of weight
and shape [5, 22], and DT [4, 24]. Studies have consist-
ently found that individuals with AN who scored high
on DT had more severe attitudinal and behavioural ED
symptoms, as well as more psychiatric comorbidity com-
pared to those with low DT [25, 26]. DT has been con-
sidered as another promising alternative severity rating
for EDs in general and AN specifically. Krug et al. [24]
found that DT provided more significant differences than
the DSM-5 BMI severity groups in ED and general psy-
chopathology, with the high DT group scoring higher on
these variables than the low DT individuals. Given that
previous research has only assessed the clinical utility of
DT severity for AN on ED and general psychopathology
[4], it is important to expand the scope of severity rating
research to look at the relationship between AN-related
risk factors and DT as an alternative severity indicator for
AN.

The current study

In this study, by using a sister-pair discordant design
(comprising individuals with a lifetime DSM-IV diagno-
sis of AN and a sister without an ED diagnosis), we aimed
to identify specific risk factors linked to varying levels of
AN severity according to either DSM-5 or DT severity
rating. This extends the work of Karwautz et al. [15], who
employed a similar design (and part of an overlapping
sample) but focused on identifying general risk factors
for AN development without delving into specific risk
factors contributing to different AN severity levels per
DSM-5 and DT ratings. To do so, we first assessed which
OREFI risk factors were related to the development of AN
based on both the DSM-5 BMI and DT severity ratings,
while using non-ED sisters as controls to enhance the dis-
tinctiveness of individual factors. We then focused only
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on the significant risk factors from these primary analy-
ses and examined whether there were significant differ-
ences in the frequency of the exposure of each of these
significant risk factors among the DSM-5 BMI (mild/
moderate, severe, and extreme severe) and DT (high vs.
low) severity groups. Understanding such relationships
would not only provide insights into the clinical utility of
these two severity classification systems, but would also
provide a guide for developing more proactive preven-
tion programs and informing public clinical management
policies for AN.

Method

Design

This study used a discordant sister pair design, which
meant that women who met the diagnosis of AN accord-
ing to DSM-IV criteria [27] were compared to their
non-ED sisters. Individuals meeting the criteria for AN
in the DSM-IV would generally still qualify for an AN
diagnosis under the DSM-5 criteria [28]. This is because
the DSM-5 broadens the AN criteria, removing specific
weight thresholds and the amenorrhea requirement to
encompass a wider spectrum of individuals with the dis-
order. This approach aligns with previous studies in this
field [20]. The data for this study were collected as part of
a multicentre European project.

Recruitment procedure

Four different sites specialising in EDs participated in
this study: the Institute of Psychiatry, London, UK; the
University of Vienna, Austria; the University Hospital of
Bellvigte, Barcelona, Spain, and the University Children’s
Hospital, Ljubljana, Slovenia. Between 1999 to 2002, par-
ticipants were recruited from both clinical settings and
community resources such as websites and volunteer
databases from previous research studies (for more infor-
mation please refer to Giles et al. [27].

Participants

The current study comprised 153 pairs of individuals
with AN and their non-ED sisters (N=306). Their com-
bined mean age was 26.25 (SD=28.00), and their mean
current BMI was 20.42 kg/m? (SD=3.60). Most par-
ticipants were employed (43.9%). Among the individu-
als with AN, the mean age of illness onset and duration
of illness was 16.98 years (SD=4.92) and 6.51 years
(SD =6.59) respectively.

Inclusion criteria for individuals with AN were: (1)
female gender; (2) a lifetime diagnosis of AN according to
DSM-1V criteria derived from the Longitudinal Interval
Follow-up Evaluation [LIFE] interview [29]; and (3) hav-
ing a sister close in age. The exclusion criteria for both
individuals with AN and their non-ED sisters included
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not having a current psychotic disorder and learning
disability.

Non-ED sisters were included in the study if they did
not have a diagnosis of an ED which was screened by the
LIFE interview [29]. To control for environmental fac-
tors, the sister pairs needed to have an age gap of less
than 10 years and must have lived together in the same
family for at least 8 years. If the patient had more than
one sister, the sister who was closest in age was included.

Measure

Clinical psychologists, with over 5 years of research expe-
rience in the field of EDs, conducted all interviews out-
lined below. These psychologists received training from
senior ED clinicians based in different European coun-
tries. Although inter-rater reliability was not assessed in
this study, prior research [12, 30] has consistently shown
adequate reliability and validity for the semi-structured
interviews (e.g., LIFE [29], ORFI [11]) employed in the
current study.

Social demographic and clinical information

The first part of the EATATE [31], a semi-structured
interview to assess ED symptoms, was used to derive
information regarding participants’ age, occupation,
current height, current weight, and highest and lowest
weight since reaching adulthood. From this information,
the current, lowest, and highest BMI was calculated. In
addition, current weight and height were measured at the
ED units at intake.

Longitudinal interval follow-up evaluation (LIFE)

This study used an adapted version of the European LIFE
[29] to measure lifetime ED history among participants
with AN. This included constructing anchor points and
timelines for the development of ED symptoms, symp-
tom severity, and psychiatric treatment received. Non-
ED sisters were also screened for any ED and ED-related
features using the same LIFE interview This was done to
ensure that the non-ED sisters have never met any ED
diagnoses. This interview has demonstrated adequate
reliability and validity in prior research (e.g., 31).

Oxford risk factor interview for eating disorders (ORFI)

The ORFI [11] was used to examine specific risk factors
associated with the development of AN. At the begin-
ning of the interview, the clinicians aimed to identify the
period before the onset of AN, where the age of onset
is defined as the time when the first significant persis-
tent disordered eating pattern began [11, 12, 32]. Draw-
ing from prior research [11, 32], a comprehensive array
of potential risk factors was examined and categorised
into three overarching domains: individual vulnerability,
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environmental risk, and dieting vulnerability. Each
domain included several subdomains (e.g., childhood
characteristics, childhood abuse), representing specific
types of exposure within the main domain. For exam-
ple, to assess negative self-evaluation, participants were
asked, “In general, as a child or adolescent, how did you
feel about yourself compared to other people? Did you
feel that you were the same, better, or worse than the oth-
ers?” Another example item to assess the risk of delib-
erate self-harm included “Have you ever tried to hurt
yourself without the intention of committing suicide?”.
Exposure to a risk factor was rated on a 5-point scale
ranging from O=no exposure to 4=high severity, long
duration, or high frequency of exposure. The data were
then recoded into 0=rno definite exposure (initially coded
0, 1, or 2) versus 1 =definite exposure to reduce the likeli-
hood of false positives, (initially coded 3 or 4). The ORFI
has been found to have good inter-rater reliability with
a high level of agreement across the risk factor domains
(main weighted kappa: 0.66, SD:+0.17) [12]. For more
information, please refer to Fairburn et al. [11].

Eating disorders inventory-2 (EDI-2)

The EDI-2 [33] is a 91-item self-report measure of cogni-
tive and behavioural characteristics frequently associated
with EDs. We used the EDI-2 DT subscale as an alterna-
tive severity rating for AN. EDI-2 DT subscale includes
seven items (rating from 1=never to 6=always), which
assesses excessive dieting anxiety, preoccupation with
weight, and fear of weight gain (e.g., “I am preoccupied
with the desire to lose weight”). The DT subscale has
demonstrated excellent internal reliability with «a=0.85
[24].

DSM-5 AN severity groups

This study recruited participants with a lifetime diagnosis
of AN according to DSM-IV criteria, meaning that some
individuals had already recovered from their ED. There-
fore, to have an accurate representation of the level of
AN severity that the participants had experienced during
their illness, we used the lowest lifetime BMI after reach-
ing 18 years old rather than the current BMI to categorise
participants into the four BMI AN severity groups.

Using this minimum BMI severity index, we catego-
rised the AN participants according to the four DSM-5
severity groups. However, since there were only a few
individuals who were categorised in the mild and mod-
erate groups [mild (n=10), moderate (n=21)], we had to
reclassify the mild and the moderate AN DSM-5 sever-
ity groups into one “mild/moderate” group. This reclas-
sification has been reported in previous studies [33] to
allow a sufficiently large sample size across the groups
to undertake meaningful comparisons. Overall, a total of
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31 participants were classified as mild/moderate, 40 as
severe and 82 as extreme severe using the DSM-5 sever-
ity ratings based on the lowest lifetime BMI.

Drive for thinness severity groups

The alternative DT severity rating system was derived
from the EDI-2 [33] DT subscale. The DT subscale score
was derived by summing the scores of all seven DT items.
For screening purposes, Garner [34] recommended a cut-
off score of > 14 to differentiate those with high DT from
those with low DT, which subsequently has been applied
across various research studies (e.g., 24). Using the same
cut-off of 14, we classified individuals with AN into low
DT (n=60) and high DT (n=69) individuals.

Statistical analysis

Analyses of variance (ANOVA) and chi-square analy-
sis were used to compare sociodemographic and clini-
cally related information between the non-ED sisters
and the two AN severity indices (DSM-5 BMI and DT)
for continuous and categorical variables respectively. Eta-
squared coefficient (n?) as the measurement of effect size
for ANOVA (values of 0.06, 0.10, and 0.25 were inter-
preted as low-poor, moderate-medium, and large-high
effect sizes respectively; 36). Cramer’s V coefficient was
used as a measurement of effect size for chi-square anal-
yses (values of 0.06; 0.15, and 0.30 were interpreted as
low-poor, moderate-medium, and large-high effect sizes
respectively [35]). Each risk factor was coded as 0 for “no
— the risk was not presented’;, and 1 for “yes — the risk
was present”.

Multinominal logistic regression analyses with “non-
ED sisters” as the reference group were employed to
investigate which risk factors were significantly associ-
ated with higher odds of developing the different AN
severity categories based on the DSM-5 BMI and DT
severity ratings. To account for multiple testing, we
applied the Benjamini and Hochberg correction for mul-
tiple comparison method, where p-values were ranked,
and then adjusted by multiplying each by a factor of m/k,
with m representing the number of independent tests
and k being the position of a p-value in the sorted array
[36]. The chosen alpha level was 0.05. The results of the
significant tests (p-value) and the effect-size estimates
were utilised to evaluate the validity of both the DSM-5
BMI and the alternative DT severity ratings for AN.

The odds ratio (OR) was used as the measurement of
the effects of being exposed to AN-related risk factors
and the development of different levels of AN severity
based on the DSM-5 BMI and DT severity ratings. An
OR of greater than 1.00 indicates that exposure was asso-
ciated with higher odds of developing AN. With an OR of
less than 1.0 is associated with lower odds of developing
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AN. Following Chen’s [37] rules-of-thumb OR of 1.68,
3.47, and 6.71 are considered as small, medium, and large
effect-size respectively. Chi-square tests were conducted
to test for the differences in the rate of being exposed to
each significant risk factor for the DSM-5 BMI and DT
severity groups.

Result

Sociodemographic and clinical-related information

The sociodemographic and clinical-related information
is displayed in Table 1. As expected, there were signifi-
cant differences in lowest (p<0.001), current (p<0.001),
and highest (» <0.001) BMI between individuals with AN
and their non-ED sisters. There were no significant differ-
ences in age between non-ED sisters and individuals with
AN. Further information on sociodemographic of the
sample can be found in Additional file 1: Table S1.

Using the DSM-5 BMI severity rating for AN, signifi-
cant differences between the BMI severity groups were
found for the age of illness onset (p=0.029). However,
post-hoc comparisons did not reveal where the differ-
ences between the groups lay (Table 1). No other sig-
nificant differences emerged in the sociodemographic
and clinically related information between the DSM-5
BMI severity groups. For the DT groups, no significant
differences in any of the sociodemographic (Additional
file 1: Table S1) and clinically related information were
observed.

Exposure to AN-related risk factors and odds of being

in the DSM-5 severity groups

Using non-ED sisters as a reference group, multinomial
logistic regression models (Table 2) showed that the fol-
lowing factors increase the risk of developing an AN
diagnosis across the DSM-5 BMI severity groups: child-
hood perfectionism (mild/moderate, OR=6.67; severe,
OR=3.13; extreme severe, OR=10.00); childhood obe-
sity (mild/moderate, OR=25.00; severe, OR=20.00;
extreme severe, OR=16.67); having a history of being
teased about weight, shape, or appearance (mild/mod-
erate, OR=4.50; severe, OR=3.40; extreme severe,
OR=3.86); and having a history of feeling embarrass-
ment about one’s breasts (mild/moderate, OR="7.14;
severe, OR =5.00; extreme severe, OR =4.35).

Follow-up chi-square analyses were conducted on the
risk factors that significantly contributed to the develop-
ment of AN based on the DSM-5 BMI severity classifi-
cation (Table 3). Among all the significant risk factors,
significant differences between the DSM-5 BMI severity
groups were only obtained for childhood perfectionism
(p=0.039), with individuals in the extreme severe DSM-5
BMI severity group presenting with more childhood per-
fectionism compared to individuals in the severe DSM-5
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BMI severity group. No other significant differences
between the DSM-5 BMI severity groups in the rate of
being exposed to the remaining significant AN risk fac-
tors were found.

Exposure to AN-related risk factors and odds of being

in the high/low DT severity groups

For DT, multinomial logistic regression models (using
non-ED sisters as the comparison group to either low
or high DT) found childhood perfectionism (low DT,
OR=8.26; high DT, OR=6.67); childhood obesity (low
DT, OR=25.00; high DT, OR=33.33); having a history of
being teased about weight, shape, or appearance (low DT,
OR=4.93; high DT, OR=3.61); and feeling embarrassed
about breasts (low DT, OR=3.39; high DT, OR=5.41) to
be significant risk factors for both the low and high DT
groups. Conversely, in comparison to non-ED sisters,
having a history of self-harm was found to only increase
the risk of being assigned to the high DT AN severity
group (OR=28.33), but not the low DT group. Addition-
ally, in comparison to non-ED sisters, those in the low
DT group were more likely to feel distress due to parental
arguments (OR=3.31; Table 2).

Follow-up chi-square analyses were conducted on the
risk factors that significantly contributed to the devel-
opment of AN based on the DT classification (Table 3).
However, these analyses showed no significant differ-
ences between the low and high DT groups in the fre-
quency of exposure to each of these risk factors.

Discussion

Using a discordant AN sister pair design, the current
study identified risk factors that may contribute to the
development of different AN severity levels based on the
DSM-5 BMI and DT severity classification systems. Sev-
eral factors (e.g., perfectionism, teasing about weight and
shape — see details below) were found to contribute to
the development of AN based on both severity indices.
However, when looking at the differences in the rate of
being exposed to these significant risk factors across the
DSM-5 BMI and DT severity groups, besides childhood
perfectionism, no other significant risk factor was found.

Risk factors for AN based on the DSM-5 and DT severity
indices

Comparisons between non-ED sisters and AN DSM-5 and DT
severity groups

Compared to non-ED sisters, we found that almost the
same AN risk factors were associated with the sever-
ity spectrum of the DSM-5 BMI and DT classification
systems. In accordance with the literature, we found
that childhood obesity [38, 39], perfectionism [39, 40];
being teased about weight and shape [41] and feeling
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embarrassed about breasts [42] were associated with hav-
ing a subsequent diagnosis of AN using these two sever-
ity indices.

This overlap in AN risk factors across the DSM-5 BMI
and DT severity indices may imply that these two sever-
ity classification systems could be correlated with each
other. However, in the current study, opposite patterns in
the strength of effects across the two severity ratings were
found for several risk factors (e.g., childhood obesity). For
example, in comparison to non-ED sisters, childhood
obesity was associated with a higher risk of being classi-
fied into the mild/moderate DSM-5 BMI severity groups.
Contrastingly, those reported having childhood obesity
were found to have a higher likelihood of being classified
into the high DT (as opposed to low DT) severity group.

These patterns of results are somewhat consistent with
the literature [43, 44]. Specifically, studies have shown
that a higher childhood BMI was directly associated with
an elevated adulthood BMI (i.e., mild/moderate DSM-5
BMI severity) and indirectly through both DT in child-
hood and adulthood (high DT group; 44). This may sug-
gest that different underlying mechanisms might mediate
the relationships between AN risk factors and AN sever-
ity levels based on these two severity classifications.
Further research using longitudinal designs is needed to
establish a temporal relationship of the potential differ-
ent mechanisms that might lead to the different DSM-5
BMI and DT severity groups when compared to a non-
ED control sample.

Differences across DSM-5 and DT severity groups

in the significant risk factors

Across all DSM-5 and DT severity groups, those with an
AN diagnosis were more likely to exhibit childhood per-
fectionism. However, when assessing differences across
the severity groups, only those in the extreme DSM-5
BMI severity group were significantly more likely to pre-
sent with childhood perfectionism compared to those in
the DSM-5 severe group. This finding aligns with previ-
ous studies [45, 46], which found that comorbid per-
fectionistic tendencies in adulthood were higher in AN
individuals with a lower BMI (i.e., severe AN group)
than those with a higher BMI (i.e., mild severity AN
group). Contrastingly, a recent study by Krug et al. [24]
did not find significant differences in adult clinical per-
fectionism across both the DSM-5 BMI and DT severity
groups among individuals with AN. These discrepancies
in findings may be either due to the heterogeneous sam-
ples across these studies or may have been confounded
by the level of care obtained by individuals across these
studies. For instance, Dakanalis et al. [45] assessed an
inpatient clinical AN sample, while both Krug et al. [24]
and the current study comprised a mixture of inpatient,
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outpatient, and community participants. Another thing
to consider is that the current study assessed childhood
and not adulthood perfectionism, despite perfectionism
being a stable trait [47], and childhood perfectionism is
strongly associated with adulthood perfectionism [48].

No significant differences between either the DSM-5
BMI or DT AN severity groups in the rates of being
exposed to the remaining significant risk factors were
revealed in our follow-up analyses. Of interest, no sig-
nificant differences in the frequency of childhood obesity
across both the DSM-5 BMI and DT AN severity groups
were found. Such findings are unexpected because in the
current study childhood obesity was the strongest sig-
nificant predictor for a subsequent AN diagnosis (OR
ranges from 17 to 25). Furthermore, studies have con-
sistently found that individuals with AN with premorbid
obesity presented with significantly more severe physical
(e.g., cardiovascular failure) and psychological sequelae,
and poorer prognosis compared to AN individuals with
premorbid normal weight [49, 50]. The current non-sig-
nificant findings might be attributable to a small sample
size across the three DSM-5 BMI and the two DT groups,
lacking sufficient power to detect differences across
severity groups.

Only Dang et al. [4] and Krug et al. [24] have compared
the DSM-5 with the DT severity ratings for all EDs. Find-
ings from both studies support the clinical utility of the
DT severity rating over the DSM-5 in indexing ED and
general psychopathology across most ED subtypes. In
the current study, our regression analyses, however, did
not reveal any significant association between the evalu-
ated risk factors and the severity of AN, as determined
by either the DSM-5 BMI or DT ratings. Previous studies
[5, 22, 24] examined the clinical validity (i.e., significant
differences in the level of symptomatology across sever-
ity groups), whereas the current study focused on the
retrospective validity (i.e., ability to distinguish risk fac-
tors that are related to the development of different AN
severity levels) of these severity ratings. Therefore, the
DT severity rating for AN might only be superior to the
DSM-5 BMI severity rating in distinguishing the level of
AN-related concurrent symptomatology [4, 24], but may
not be as effective in capturing retrospectively assessed
risk factors. Nevertheless, this study was the first to
examine the relationship between the DSM-5 BMI and
DT severity indices and AN risk factors, hence replica-
tion of these results is needed.

Implications

The staging model by Treasure et al. [51] can be applied
to develop prevention and early treatment programs for
AN. Based on our findings such an approach should use
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two steps. First, it would be important to identify indi-
viduals at risk of developing AN where significant AN
risk factors (i.e., as per the current results, childhood
obesity, being teased about weight, shape, and appear-
ance, and feeling embarrassed about breasts) occur. It
might be beneficial for these risk factors to be included
in prevention programs for AN across all severity spec-
trums. As shown to be beneficial in previous research
[52], cognitive dissonance-based interventions could
aim to increase individuals’ appreciation of different
body types, reducing pressure to be thin, and body
dissatisfaction.

Second, we found that individuals with AN who
exhibited perfectionistic traits during childhood were
more likely to develop extreme severe AN per the
DSM-5 BMI severity rating in adulthood. Such findings,
therefore, underscore the importance of incorporating
perfectionism in early prevention programs to prevent
this trait from intensifying throughout adolescence and
adulthood. While it might be advantageous to focus on
perfectionism across all AN severity levels (e.g., iden-
tifying perfectionism triggers), implementing more
comprehensive and targeted early perfectionism inter-
ventions (e.g., cognitive remediation therapy [CRT];
[53] might be highly beneficial for individuals who are
at risk of developing extreme severe AN. Accordingly,
CRT has demonstrated promising results in improving
ED symptomatology among individuals with severe and
enduring AN [54, 55]. Given the novelty of our current
results, future research is warranted to explore the effi-
cacy of additional perfectionism interventions, includ-
ing CRT modules, in mitigating the progression of AN
severity.

Finally, except for perfectionism, we found no other
risk factors linked to varying DSM-5 AN severity levels,
once again casting doubt on the validity of the proposed
BMlI-based severity rating by the DSM-5. While rec-
ognising the importance of severity ratings in preven-
tion strategies and treatment planning, relying solely
on BMI may oversimplify the complex nature of AN,
encompassing elements such as fear of weight gain and
body distortions [56]. This critique does not dismiss
the use of a severity index for AN but underscores the
necessity for an alternative perspective based on empir-
ical data. Subsequent research should explore different
indicators, such as duration of illness or perfectionism,
to refine severity assessments, hence enhancing the
efficacy of prevention and treatment strategies. Nota-
bly, shorter durations of illness have been proposed as
a valuable severity indicator for AN [57, 58], correlating
with higher BMI [57], more favourable treatment out-
comes [58, 59], lower levels of perfectionism [60], and
increased cognitive flexibility [61].
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Strengths and limitations

A strength of this research was our discordant case—con-
trol interview-based design to identify a wide range of
psychosocial risk factors for AN. This means the current
study was able to control for environmental factors which
allowed to establish individual risk factors.

The current study also has a few limitations that need
to be acknowledged. First, along with the exploratory
nature of our research, we needed to categorise our dif-
ficult-to-recruit 153 AN sample into three DSM-5 BMI
and two DT groups. This may not have provided suffi-
cient power to detect a significant relationship between
the assessed risk factors and the different DSM-5 sever-
ity levels. Future studies should employ a larger sample
to ensure a more balanced distribution across the differ-
ent DMS-5 BMI severity groups to gain a more accurate
insight into the relationship between AN severity groups
and risk factors.

Second, despite using the ORFI [11] to maximise
reporting accuracy, potential recall biases are inher-
ent to retrospective reporting. We did not include other
informants in assisting with reporting family history but
rather solely relying on the family history stated by the
participants. Future research should include family mem-
bers in the study process to bypass the inherent recall
bias of retrospective assessment. Future studies should
also consider a longitudinal design to assess the tempo-
ral relationship of the ORFI risk factors using different
informants.

Third, our study departed from DSM-5 guidelines,
categorising AN severity based on lowest BMI instead
of current BMI. The lowest BMI was utilised because
we recruited participants with a lifetime AN diagnosis,
potentially including recovered and non-recovered cases.
The inclusion of both groups poses a confounding factor,
as non-recovered individuals might reach lower BMIs,
leading to shifts between DSM-5 severity groups. Fur-
thermore, the divergence between the DSM-5 severity
groups based on lowest BMI and our DT severity groups,
which were based on DT levels at the time of assessment,
alongside with having a mixture of inpatient, outpatient,
and community-based individuals with AN recruited
across Europe might have confounded the results of the
current study. Therefore, future studies should use the
current BMI as per the DSM-5, instead of the lowest
BM]I, to examine the relationship between AN severity
groups and risk factors in a sample of individuals with a
current DSM-5 diagnosis of AN.

Fourth, our study exclusively included a female sample,
while research has shown that different risk factors con-
tribute to the development of AN in males and females
[62]. As a result, the findings of the current study cannot
be generalised beyond female-specific sample.
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Lastly, in highlighting childhood perfectionism as a
significant risk factor for extreme severe AN based on
the DSM-5 severity rating, it is crucial to acknowledge
a potential limitation in the scope of this finding. The
DSM-5 AN severity level can shift from DSM-5 mild to
DSM-5 extreme with just a one-point change in BML
The DSM-5 extreme category, on the other hand, has a
broad range (e.g., our participants’ BMI in the extreme
group had BMI ranged from 8.6 to 15 kg/m?), highlight-
ing potential heterogeneity within the DSM-5 extreme
severe group that requires a more detailed exploration
for certainty about our study’s implications. Future
research should specify the DSM-5 extreme severe
group into subgroups (e.g., very extreme severe DSM-5
group) for a detailed understanding of diverse charac-
teristics and implications within the extreme severity
spectrum.

Conclusion

Our findings provided limited support for the DSM-5
BMI and DT AN severity ratings in identifying related
risk factors for varying AN severity levels. However,
BMI is an objective physical severity measure whereas
DT is a cognitive measure of severity. In treatment,
weight changes rapidly (especially in youth), but cogni-
tive symptoms linger, highlighting the need to consider
their distinct characteristics within a treatment con-
text. Regardless, the current findings do highlight the
significance of childhood perfectionism as a risk fac-
tor in developing extreme severe AN according to the
DSM-5 BMI severity rating. It may be beneficial for
prevention and early intervention programs to include
a focus on managing perfectionism to reduce the sever-
ity of AN. As our study is the first of its kind, further
replication, using several informants and longitudinal
designs is needed to provide further insight into the
relationship between risk factors for AN and DSM-5
BMI and other alternative severity ratings systems,
including weight and shape concerns and, the number
of purging methods.

Abbreviations

AN Anorexia nervosa

ANOVA  Analyses of variance

BED Binge eating disorder

BMI Body mass index

BN Bulimia nervosa

CRT Cognitive remediation therapy
DSM Diagnostic statistical manual
DT Drive for thinness

ED Eating disorder

EDI-2 Eating disorder inventory-2
LIFE Longitudinal interval follow-up evaluation
OR Odd ratio

ORFI Oxford risk factor interview
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