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Abstract
Practical limitations and sample size considerations often lead to broadening of diagnostic criteria
for anorexia nervosa (AN) in research. The current study sought to elucidate the effects of this
practice on resultant sample characteristics in terms of eating disorder behaviors, psychiatric
comorbidities, temperament and personality characteristics, and heritability point estimates. Three
definitions of AN were created: meeting all Diagnostic and Statistical Manual of Mental
Disorders-IV (DSM-IV) criteria for AN (AN-DSM-IV), meeting all DSM-IV criteria except
criterion D, amenorrhea, (AN-noD), and broadening DSM-IV AN criteria by allowing a higher
body mass index value, eliminating criterion D, and allowing less stringent body weight concerns
(AN-Broad). Using data from the Swedish Twin Registry, 473 women fit one of the three
definitions of AN. Women with AN-DSM-IV reported significantly more eating disorder
behaviors than women with AN-Broad. Women with AN-noD reported more comorbid
psychiatric disorders than women with AN-DSM-IV and AN-Broad. Temperament and
personality characteristics did not differ across the three groups. Heritability point estimates
decreased as AN definition broadened. Broadening the diagnostic criteria for AN results in an
increased number of individuals available for participation in research studies. However, broader
criteria for AN yield a more heterogeneous sample with regard to eating disorder symptoms and
psychiatric comorbidity than a sample defined by narrower criteria.
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Introduction
In general, for psychiatric disorders, diagnostic criteria and criteria used for inclusion in
research studies should provide a balance between validity and reliability, encompassing
scientific and non-scientific components of the disorder (Kendler, 1990) and should identify
a group of individuals who are fairly homogeneous and distinct from other groups (Kendell
et al., 2003). Along with being able to distinguish affected from unaffected individuals
accurately, diagnostic criteria need to be easily applied (First et al., 2004; Kopelman et al.,
2002), provide guidance in choosing an appropriate treatment likely to lead to a positive
outcome (First et al., 2004), and, with advancing technology might assist with determining
appropriate pharmacologic agents to treat psychiatric disorders.

With reference to anorexia nervosa (AN), criteria for inclusion in research studies should
yield a group of individuals who can be easily distinguished from individuals without AN
and who are similar in terms of eating disorder symptoms, psychiatric comorbidity, and
personality and temperament characteristics. This would result in a homogenous group of
individuals for whom treatment could be developed, tested, and applied and yield optimum
definitions of cases and controls for genetic studies. Inclusion of individuals with a precise
phenotype in genetic studies could lead to improved knowledge about biological origins of
the disorder and might provide potential pharmacologic targets. However, broader
definitions of psychiatric disorders, which do not lose the central pathological constructs and
validators of the disorder, could provide a larger group of individuals to study and might
better capture individuals with similar core psychopathologies, thus preventing
fragmentation of psychiatric disorders (Kendler, 1990). Although the ideal breadth of
diagnostic criteria might differ depending on the purpose of the study, understanding the
effect of broadening definitions of illness remains important for interpreting findings and
considering generalizability.

Arguments for Relaxation of Inclusion Criteria in Research Studies
Researchers have relaxed diagnostic criteria for AN for a variety of reasons, but most
commonly to boost sample size. One justification for relaxing criteria is the view that
subthreshold and threshold eating disorders as lie along a continuum of severity (Keel et al.,
2005; Lucas et al., 1991; Walters et al., 1995) or a continuum of time as many individuals
with subthreshold AN later develop threshold AN (Agras et al., 2009; Milos et al., 2005). It
has been argued that women who meet diagnostic criteria for AN do not differ qualitatively
from those who meet criteria for subthreshold AN (Cachelin et al., 1998; Crow et al., 2002;
Garfinkel et al., 1996; Walters et al., 1995; Watson et al., 2003). In addition, the
appropriateness of current measures of criterion A (low weight) (Mitchell et al., 2005) and
the usefulness of criterion D (amenorrhea) have been questioned (Attia et al., 2009; Gendall
et al., 2006; Mitchell et al., 2005; Poyastro Pinheiro et al., 2007; Wilfley et al., 2007).
Decisions to broaden diagnostic criteria usually result from a balanced consideration of the
appropriateness, validity, and utility of the specific diagnostic criterion and statistical power.

However, several potential issues arise when criteria are broadened. First, studies have not
uniformly relaxed diagnostic criteria rendering the comparison of results across studies
difficult (Dellava et al., 2009; Dingemans et al., 2006; Dominguez et al., 2007; Haas et al.,
2009; Kaye et al., 2008; Kaye et al., 2000; Keel et al., 2005; Klump et al., 2001; Loeb et al.,
2007; Perkins et al., 2005; Reba et al., 2005; Sanci et al., 2008; Schebendach et al., 2008;
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Wild et al., 2009). Second, women with subthreshold AN differ from women with threshold
AN on eating disorder behaviors, psychiatric comorbidities, and some temperament and
personality characteristics (Becker et al., 2009; Dalle Grave et al., 2008; Gendall et al.,
2006; Santonastaso et al., 2009) and these differences might impact the results of research
studies. Third, the extent to which genetic factors influence development of threshold and
subthreshold AN might differ (Bulik et al., 2010) and inclusion of subthreshold cases could
increase the number of phenocopies in the sample. If women with threshold AN differ from
women with subthreshold AN, combining the groups of individuals could dilute the
resulting sample, lead to null or false findings, and potentially obscure the scientific
understanding of AN.

Adjustments to Criteria in Research Studies
Criteria for AN have generally been altered in three ways. First, criterion A, the weight
criterion, has been adjusted (Bulik et al., 2010; Bulik et al., 2009; Dellava et al., 2009; Haas
et al., 2009; Kaye et al., 2008; Keel et al., 2005; Klump et al., 2001; Loeb et al., 2007;
Perkins et al., 2005). Second, requirements for the number of AN criteria endorsed have
varied (Dingemans et al., 2006; Keel et al., 2005; Klump et al., 2001; Perkins et al., 2005;
Sanci et al., 2008; Wild et al., 2009). Third, criterion D, amenorrhea, has often been
eliminated (Dominguez et al., 2007; Kaye et al., 2008; Kaye et al., 2000; Reba et al., 2005;
Schebendach et al., 2008; Wade et al., 2008).

Similarities and Differences between Women with Threshold and Subthreshold AN
Although the practice of relaxing diagnostic criteria for AN in research is common, its
impact on the nature of the resultant study samples is unclear and requires further
investigation. For example, eating disorder pathology has been reported to be lower in those
not meeting criterion B (fear of weight gain at a low weight) (Becker et al., 2009; Thomas et
al., 2009) and inconsistent in those not meeting criterion A (Santonastaso et al., 2009;
Thomas et al., 2009) or criterion D (Dalle Grave et al., 2008; Gendall et al., 2006),
compared with women with threshold AN. Table 1 highlights observed similarities and
differences.

Diagnostic Criteria and Heritability
The impact of altering diagnostic criteria on heritability estimates for AN remains unknown.
The risk of having AN in a cotwin of a twin affected with AN was higher when a narrow,
compared with a broad, definition of AN was used (Walters et al., 1995). Although
heritability point estimates have exceeded 50% using several subthreshold definitions of AN
(Klump et al., 2001; Kortegaard et al., 2001; Wade et al., 2000), higher heritability estimates
for threshold than subthreshold AN have also been reported (Bulik et al., 2010). In another
approach to exploring the impact of sample homogeneity, Grice et al., found significant
linkage in a sample confined to restricting AN only and not in a more inclusive definition of
illness including multiple subtypes of AN (Grice et al., 2002).

The aim of the current study was to determine the impact of broadening case definitions of
AN on eating disorder symptomatology, psychiatric comorbidities, personality and
temperament characteristics, and heritability estimates in the resultant study samples.

Materials and Method
Swedish Twin Registry

For the current study, eligible participants were from The Swedish Twin Registry (STR;
http://ki.se/twinreg) subsample, the Swedish Twin study of Adults: Genes and Environment
(STAGE; http://ki.se/ki/jsp/polopoly.jsp?d=9610&l=en). STAGE is a large population-

Dellava et al. Page 3

J Psychiatr Res. Author manuscript; available in PMC 2012 May 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://ki.se/twinreg
http://ki.se/ki/jsp/polopoly.jsp?d=9610&l=en


based prospective sample of Swedish twins born 1959–1985 (Furberg et al., 2008). Twins
were between the ages of 20 years and 47 years at the time of interview. In 2005, data were
collected on health, physiological and biological measures, sociodemographic and
socioeconomic measures, and life habits and behaviors using web-based questionnaires or
telephone interviews if the participant preferred. Of the 43,000 eligible individuals, over
25,000 (59.6%) responded (overall, 43.1% using only the web-based questionnaire; 16.5%
using only telephone interview). In order to assess test-retest reliability as well as to
compare data collection methods (computer-based vs. telephone interview), 100 twins, who
completed the questionnaires via self-report, were re-contacted and interviewed by
telephone. There was adequate agreement between methods of data collection (Kappa
value=.76) for the eating disorders section (Lichtenstein et al., 2006).

This research is in accord with the Declaration of Helsinki. STAGE was approved by the
Regional Ethics Committee at the Karolinska Institutet and by the Biomedical Institutional
Review Board at the University of North Carolina at Chapel Hill. A detailed description of
the study design can be found elsewhere (Furberg et al., 2008; Lichtenstein et al., 2006).

Zygosity
Zygosity was assigned using a validated algorithm that used both twins’ responses to the
following questions: (1) During childhood, were you and your twin partner as like as ‘two
peas in a pod’ or no more alike than siblings in general? and (2) How often did strangers
have difficulty in distinguishing between you and your twin partner when you were
children? Additional details for zygosity assignment can be found in Lichtenstein et al.,
(2002).

Anorexia Nervosa Diagnosis
Lifetime history of AN was assessed using an expanded, on-line Structured Clinical
Interview for Diagnostic and Statistical Manual of Mental Disorders-IV (DSM-IV)-based
instrument (First et al., 1999). DSM-IV criteria were used to develop algorithms for AN
diagnosis. As the explicit aim of our study was to explore the impact of broadening
definitions of illness, three definitions of AN were derived to reflect 1) current DSM IV
criteria: all DSM-IV criteria for AN (AN-DSM-IV) required; 2) one of the most common
alterations to DSM-IV criteria: criteria A, B, and C required but criterion D not required
(AN-noD); and 3) a broad and balanced definition of AN: broadening (but not eliminating)
criteria A, B and C, with criterion D not required (AN-Broad) (Table 2). A hierarchy was
established so that each participant could be assigned to only one AN group as follows: AN-
DSM-IV, AN-noD, AN-Broad. Information on use of birth control medication at time of
lowest body mass index (BMI) was not available; therefore some women in AN-noD could
have been classified as such due to menstruation as a result of birth control medication.

Other Measures
Eating disorder behaviors—On the eating disorder portion of the STAGE
questionnaire, participants indicated if they engaged in the following eating disorder
behaviors: exercising more than two hours daily, binge eating, fasting (24-hours), diet pill
use, self-induced vomiting, laxative use, or diuretic use. Response options were ‘never,’
‘once or twice,’ ‘every week,’ and ‘daily.’ Excessive exercise was scored as present if the
participant endorsed the ‘daily’ response for exercise and as absent for all other response
options. For all other measures, the behavior was not considered present if ‘never’ was
endorsed and present for all other response options. If vomiting, laxative use, or diuretic use
was present, then purging was considered present.
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Other psychopathology—Lifetime presence of several disorders was assessed.
Participants were asked “Do you have or have you ever had any of the following problems?”
and were instructed to respond ‘yes’ or ‘no’ to each disorder in a list which included panic
disorder, phobias, and obsessive compulsive disorder. More detailed self-report assessments
were available for bulimia nervosa (BN), major depression, generalized anxiety disorder,
and alcohol problems; thus algorithms were developed to determine a history of these
disorders from each participant’s responses. BN was considered present if all DSM-IV
diagnostic criteria were met. Generalized anxiety disorder was considered present if
criterion A (excessive anxiety and worry) and criterion C (at least three symptoms resulting
from anxiety and worry) were met. Major depression was considered present if criterion A
(five symptoms of depression associated with a change of functioning) and criterion C
(significant impairment caused by the symptoms) were met. Alcohol problems were
considered present if the participant met DSM-IV criteria for either abuse or dependence.
Heavy drinking was considered present if the participant endorsed consuming more than
three bottles of beer, more than three glasses of wine, or more than two large shots of hard
liquor in one drinking occasion (Root et al., 2010).

Tobacco and drug use—Regular tobacco use was coded present if the participant
indicated smoking cigarettes at least once per day or using snus (Swedish smokeless
tobacco) at least once per day. Drug use was considered present if the participant reported
using any drug 10 times or more within one month.

Personality and temperament—Personality and temperament characteristics were
measured using items from several questionnaires: 10 items from the Temperament and
Character Inventory for self-directedness (Cloninger et al., 1994); four items from each of
the subscales concern over mistakes, personal standards, and doubts about actions from the
Frost Multidimensional Perfectionism Scale (Frost et al., 1990); and nine items for
extraversion and 18 items for neuroticism scales from the short form of the Eysenck
Personality Inventory (Schapiro et al., 2001). The items were scored and summed according
to their respective criteria.

Analysis Sample
Of the 23,818 individuals who completed the eating disorder section of the STAGE
questionnaire, 482 (~2%) met criteria for one of the AN definitions: 473 females and nine
males. No males in the sample met the definition for AN-DSM-IV even though males were
not required to meet AN criterion D. The nine males were removed from the sample as
meaningful analyses could not be conducted with so few cases.

Statistical Analyses
For dichotomous variables, the number and percent of individuals endorsing an item was
calculated for each AN group. Continuous measures were standardized, and the means and
standard deviations were computed for each AN group. Age was entered as a covariate in all
models except lowest BMI, where age at lowest BMI was entered as a covariate. Differences
among AN groups were assessed using PROC GENMOD in the SAS/STAT® 9.1 software
(SAS Institute Inc., 2004). To account for the non-independence of the data due to the
inclusion of both members of twin pairs in the analyses, generalized estimating equations
were applied to all models with the following exceptions: fasting, purging, and major
depression where model failures resulted from errors in the computation of the variance and
parameter estimates of the covariance in these models, likely due to the distribution of the
twins. False discovery rate corrections were applied to account for multiple testing
(Benjamini et al., 1995).
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Biometrical twin modeling was conducted using Mx (Neale et al., 2001) to estimate the
contribution of additive genetic effects (heritability, a2), shared (or common) environmental
effects (c2), and unique environmental effects, including error (e2) to the liability of AN: a2

+ c2 + e2 = 1 (total variance of AN phenotype). From the proportion of phenotypic variation
in AN attributable to genetic variation among individuals (heritability) and the proportions
of shared and unique environmental factors were estimated. Only the full model, estimating
a2, c2, and e2 were fit to the data (Sullivan et al., 2002).

To estimate heritability in a population, data from all affected and unaffected individuals
were entered into the models regardless of the response of the cotwin. The sample for twin
modeling included 1926 MZ twin pairs and 1365 same-sex DZ twin pairs with complete
data, and 207 MZ and 146 DZ individuals without cotwin information. For these analyses,
groups were reconfigured and nested to represent samples with increasingly broad
definitions of illness that also included individuals with more narrow definitions. Thus, the
full model was applied to three definitions of AN as follows: (1) only individuals in the AN-
DSM-IV group were considered to have AN, all other individuals were entered into the
model as unaffected; (2) all individuals who were in the AN-DSM-IV group and the AN-
noD group were considered affected; and, (3) all individuals in the AN-DSM-IV, the AN-
noD, and the AN-Broad groups were considered to have AN.

Results
Of the 473 women with AN in our sample, 92 (19.5%) met criteria for AN-DSM-IV, an
additional 71 (15.0%) met criteria for AN-noD, and an additional 310 (65.5%) met criteria
for AN-Broad in these non-overlapping samples. Eating disorder behaviors and
characteristics endorsed by women in each group are presented in Table 3. Significant group
effects were found for all eating disorder behaviors except binge eating, diet pill use, and
diuretic use. Post hoc pairwise comparisons indicated that women with AN-DSM-IV were
more likely to endorse laxative use (p<0.002) than women with AN-Broad. Compared with
women with AN-Broad, women with AN-DSM-IV and those with AN-noD were more
likely to endorse excessive exercise (p<0.001 and p<0.048, respectively), fasting (p<0.001
and p<0.001, respectively), vomiting (p<0.032 and p<0.001, respectively), and purging
(p<0.013 and p<0.001, respectively). Lowest BMI differed significantly across groups
(p<0.001) and all pairwise comparisons were significant: women with AN-DSM-IV had the
lowest BMI, followed by women with AN-noD, and women with AN-Broad.

Comorbid psychopathology is presented in Table 4. Overall, there were significant group
effects, indicating prevalence differences for major depression and phobias. Women with
AN-DSM-IV or AN-Broad were less likely to meet criteria for major depression (p<0.016
and p<0.001, respectively) and phobias (p<0.005 and p<0.035, respectively), than women
with AN-noD.

Personality and temperament characteristics are presented in Table 5. No significant
differences across groups were found for any measure.

To assess heritability, the groups were reconfigured and nested: the broader definitions of
illness included individuals with more narrow definitions. As shown in Figure 1, estimates
for the genetic, shared environmental, and unique environmental effects for each model are
as follows: for the most narrow sample where all met threshold AN-DSM-IV [a2=.56, 95%
confidence interval (CI): (.00, .80), c2=.00, 95%CI: (.00, .72), and e2=.44, 95%CI: (.20, .79);
model fit statistics: −2LL=493.4, degrees of freedom (df)=6932; Akaike’s Information
Criterion (AIC)=−13370.6]; for a broader sample including those who met AN-DSM-IV and
AN-noD [a2=.48, 95%CI: (.00, .70), c2=.00, 95%CI: (.00, .60), and e2=.52, 95%CI= (.30, .
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82); model fit statistics: −2LL=818.7, df=6932; AIC=−13045.4]; and for the broadest
sample that included those who met AN- DSM-IV, AN-noD, and AN-Broad [a2=.28,
95%CI:(.00, .45), c2=.00, 95%CI:(.00, .28), and e2=.72, 95%CI= (.55, .90); model fit
statistics: −2LL=2057.4, df=6932; AIC=−11806.6].

Discussion
Differences in eating disorder symptomatology, comorbidity, and heritability emerge when
varyingly stringent definitions of AN are applied. Thus, the common practice of relaxing
diagnostic criteria for AN in research does influence the composition of study samples used,
and is likely to impact subsequent results.

Eating disorder symptoms and behaviors
Lifetime lowest BMI displayed a monotonic decrease as AN definition narrowed. The mean
BMI values in all three groups of women were below the 17.50 kg/m2 cut-off value that is
used to diagnose AN in International Classification of Disease-10, yet the lowest lifetime
minima varied by stringency of case definition. Attainment and maintenance of a very low
BMI might be an important endophenotype of AN (Bulik et al., 2007). Previous
investigations have noted that individuals who attain a very low BMI tend to be more fearful
and anxious as children (Dellava et al., 2010), and lifetime minimum BMI has also yielded
suggestive linkage signals in AN genetic linkage analyses (Bacanu et al., 2005). Single
nucleotide polymorphisms in the serotonin 5-HT1B receptor gene have been associated with
lower BMIs in individuals with BN (Levitan et al., 2001). Broadening the diagnostic criteria
for AN clearly results in a sample of individuals with less extreme low BMI and might
obscure important characteristics and biological mechanisms which characterize the ability
to attain and maintain low BMIs in individuals with AN.

No significant differences were found in eating disorder behaviors between women with
AN-DSM-IV and AN-noD. In addition, women with AN-DSM-IV and AN-noD exhibited
more eating disorder behaviors than women with AN-Broad. Collectively, these
observations suggest that broadening case definition might provide a different picture of
clinical course and features of AN.

Psychiatric comorbidities
Women with AN-noD were more likely to exhibit comorbid psychopathology including
major depression and phobias than women with AN-DSM-IV or AN-Broad. The reasons for
these patterns are not entirely clear but could include differences in hormone levels across
women with AN-DSM-IV, AN-noD, and AN-Broad.

Temperament and personality characteristics
No significant differences in temperament or personality characteristics emerged across the
three groups. Personality and temperament characteristics have been shown to cluster
together, independent of AN subtype (Jacobs et al., 2009), lending support to the notion that
the same underlying personality and temperament structure might not discriminate
according to the severity of AN despite differences in eating disorder symptomatology and
psychiatric comorbidity.

Heritability estimates
The point estimates for heritability in the current study decreased as the diagnostic criteria
for AN were broadened. The heritability estimates for the AN-DSM-IV only group and the
group combining AN-DSM-IV with AN-noD were similar to those of previous studies (i.e.,
Bulik et al., 2006; Bulik et al., 2010). However, the estimate for the group combining AN-
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DSM-IV, AN-noD, and AN-Broad was lower than previous studies (i.e., Klump et al., 2001;
Kortegaard et al., 2001; Wade et al., 2000). Possible reasons for the lower heritability
estimates in the current study include increased measurement error with broadening criteria.
This would result in an attenuation of the heritability estimate. Also, each AN symptom is
differentially heritable (Mazzeo et al., 2009) so differences in criteria employed in each
study could result in differences in heritability estimates across studies.

The decreasing heritability estimates with broadening definitions of AN found in the current
study indicate that the criteria used for defining AN samples might influence the results of
twin and molecular genetic studies. A narrower definition of AN would provide a clearer
partitioning between affected and unaffected individuals which could result in a more
homogeneous affected population, but a broader definition of AN would provide greater
statistical power. Future studies will have to carefully weigh the pros and cons of large
sample size versus case definition.

Limitations—These results must be considered in the context of the study limitations.
First, diagnostic algorithms were constructed from data derived from a computer-
administered self-report study. Although agreement between self-report and telephone was
adequate, the complete impact of this approach is unclear as participants might be more
forthcoming with sensitive information using computer-administered assessments and
responses might be more reliable (Parks et al., 2006; Rankin et al., 2008), whereas the
precision and detail provided by interview-based assessment could be lost. Second,
individuals who responded to the invitation to participate could be inherently different from
those who did not. However, these data appear to be representative of the population as the
prevalence of AN in the STAGE data fell within the prevalence confidence intervals of other
population-based Scandinavian samples (Bulik et al., 2006; Götestam et al., 1995; Isomaa et
al., 2009). Third, generalizability could be limited because this sample was comprised of
female Swedish Twins born between 1959 and 1985. Fourth, we were unable to correct for
non-independence of these data in several models due to model failure which might result in
false positive findings for those measures. Fifth, we did not know whether women were
using birth control during their time of low weight. If women in the AN-noD group were
menstruating because of the use of birth control medications, additional differences between
the AN-noD group and the AN-DSM-IV group might have been obscured.

Findings from this study suggest that women with AN-DSM-IV, AN-noD, and AN-Broad
exhibited differences in terms of lowest BMI, eating disorder symptomatology, and
psychopathology. In addition, heritability estimates decreased as criteria were broadened.
Broader inclusion criteria yield a substantially larger sample of women thereby increasing
statistical power, but result in samples that differ in symptom profiles and comorbid
psychiatric conditions. Although broadening of diagnostic criteria for rare disorders is often
unavoidable, researchers should carefully justify the broadening of inclusion criteria and,
when possible, evaluate differences that emerge in sample characteristics when broadening
is applied.
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Figure 1.
Point estimates of percent of variance accounted for by genetic effects and non-shared
environmental effects for broadening definitions of anorexia nervosa (AN)
AN-DSM-IV [met full Diagnostic and Statistical Manual of Mental Disorders-IV (DSM-IV)
criteria for AN]; AN-noD (met all DSM-IV criteria for AN except criterion D); AN-Broad
(met broader version of DSM-IV criteria for AN)
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Table 1

Similarities and differences between women who met criteria for subthreshold or threshold anorexia nervosaa

Study Main findings

Santonastaso, 2009 Excessive exercise- more likely in subthreshold (no A) than threshold

Thomas, 2009 Overall eating disorder pathology- similar in subthreshold (no A) and threshold
Comorbid psychiatric disorders- similar in subthreshold (no A) and threshold

Becker, 2009; Thomas, 2009 Overall eating disorder pathology- lower in subthreshold (no B) than threshold

Thomas, 2009 Comorbid psychiatric disorders- similar in subthreshold (no B) and threshold

Cachelin, 1998 Body image concerns- similar in subthreshold (no D) and threshold

Cachelin, 1998; Dalle Grave, 2008; Gendall, 2006;
Thomas, 2009

Comorbid psychiatric disorders- similar in subthreshold (no D) and threshold

Thomas, 2009 Overall eating disorder pathology- similar in subthreshold (no D) and threshold

Dalle Grave, 2008 Self-induced vomiting- more likely in subthreshold (no D) than threshold
Binge eating- more likely in subthreshold (no D) than threshold

Dalle Grave, 2008; Gendall, 2006 Excessive exercise- less likely in subthreshold (no D) than threshold

Dalle Grave, 2008 Lowest body mass index- higher in subthreshold (noD) than threshold

Garfinkel, 1996 Lowest body mass index- similar in subthreshold (no D) and threshold

Gendall, 2006 Persistence- lower in subthreshold (no D) than threshold
Smoking- higher in subthreshold (no D) than threshold

Gendall, 2006; Santonastaso, 2009 Novelty seeking- higher in subthreshold (no D) than threshold

Santonastaso, 2009 Anxiety- more likely in subthreshold (no D) than threshold
Obsessionality- more likely in subthreshold (no D) than threshold

a
Subthreshold definitions indicated by which criterion was relaxed; no A = did not meet Diagnostic and Statistical Manual of Mental Disorders-IV

(DSM-IV) criterion A (low weight); no B= did not meet DSM-IV criterion B (fear of weight gain at low weight); no D= did not meet DSM-IV
criterion D (amenorrhea)
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Table 2

Criteria used for anorexia nervosa (AN) diagnosesa

AN-DSM-IVa AN-noDa AN-Broada

DSM-IV
Criterion A

BMI<17.55 and endorsed weighing much
less than others thought she should weigh in
the past or present

BMI<17.55 and endorsed weighing much
less than others thought she should weigh
in the past or present

BMI<18.55 and endorsed
weighing much less than others
thought she should weigh in the
past or present

DSM-IV
Criterion B

Fear of gaining weight or becoming fat
indicated by a response of being very afraid
or extremely afraid of gaining weight or
becoming fat when at a low weight

Fear of gaining weight or becoming fat
indicated by a response of being very
afraid or extremely afraid of gaining
weight or becoming fat when at a low
weight

Any fear of gaining weight or
becoming fat when at a low
weight

DSM-IV
Criterion C

Body image disturbance indicated by a
response of feeling very or extremely fat
when at a low body weight

Body image disturbance indicated by a
response of feeling very or extremely fat
when at a low body weight

Body image disturbance
(expressing feeling slightly,
somewhat, very, or extremely fat
when at a low weight)

DSM-IV
Criterion D

Amenorrhea --- ---

a
DSM (Diagnostic and Statistical Manual of Mental Disorders); AN-DSM-IV (met full DSM-IV criteria for AN); AN-noD (met all DSM-IV

criteria for AN except criterion D); AN-Broad (met broader version of DSM-IV criteria for AN)
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