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ABSTRACT

Objective: We compared individuals re-

covered from anorexia (AN) and bulimia

nervosa (BN) to determine characteristics

that are shared by or distinguish eating

disorder (ED) subtypes.

Method: Sixty women recovered for � 1

year from AN or BN were compared with

47 control women (CW). Assessments

included the Yale-Brown-Cornell Eating

Disorder Scale, the Spielberger State-Trait

Anxiety Inventory, the Beck Depression

Inventory, the Yale-Brown Obsessive Com-

pulsive Scale, the Temperament and Char-

acter Inventory, and Structured Clinical

Interviews for DSM-IV.

Results: Individuals recovered from an

ED had similar scores for mood and per-

sonality variables that were significantly

higher than the scores for CW. Few recov-

ered subjects had Cluster B personality

disorder. Most individuals recovered

within 6 years of their ED onset. A latent

profile analysis identified an ‘‘inhibited’’

and ‘‘disinhibited’’ cluster based on per-

sonality traits.

Conclusion: A wide range of symptoms

persist after recovery and do not differ

between subtypes of ED. These findings

may aid in identifying traits that create

vulnerabilities for developing an ED.
VVC 2006 by Wiley Periodicals, Inc.
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Introduction

Anorexia nervosa (AN) and bulimia nervosa (BN)
are severe psychiatric disorders of unknown etiol-
ogy that most commonly begin during adolescence
in women.1 Although cultural pressures for thin-
ness are often cited as a prominent factor in the
pathogenesis of eating disorders (EDs), the stereo-
typical onset and clinical presentation of these dis-
orders support the possibility that there is an un-

derlying biologic component that is associated with
phenotypic features.2

It is well known that individuals, when ill with
AN and BN, have substantial core ED symptoms
like drive for thinness, psychopathology concern-
ing eating habits, and concerns about body shape
as well as high levels of anxiety, depression, and
obsessionality.3,4 Although many individuals with
an ED have these symptoms in common, perfec-
tionism4,5 may discriminate ill individuals with AN
and BN. In addition, individuals with AN display
specific personality traits,6–9 including elevated
harm avoidance and decreased novelty seeking,
self-directedness, and cooperativeness (the degree
to which the self is viewed as a part of society). By
contrast, personality profiles of women with BN are
characterized by high novelty seeking, high harm
avoidance, and low self-directedness.9,10 Finally,
impulsivity is positively correlated with bulimic
symptoms.11

In the past decade, studies have shown that some
of these symptoms occur in childhood before the
onset of an ED,12 and limited reports in the litera-
ture suggest that these symptoms appear to persist
after recovery from an ED. For example, individuals
recovered from AN display elevations of perfection-
ism and obsessions,13,14 anxiety, and depression15

and score high on harm avoidance and low on nov-
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elty seeking.13,16–19 Recovered women with BN
have increased levels of depression, anxiety, and
perfectionism,20,21 but decreased levels of harm
avoidance.22

In addition, efforts to identify clusters of individ-
uals with EDs based on personality traits may aid
in defining subgroups of individuals with EDs.23–25

Studies have tended to identify several subgroups
including a relatively high functioning perfectionis-
tic group, an emotionally dysregulated and impul-
sive group, and a compulsive and emotionally con-
stricted group. However, these studies have been
conducted with individuals who had active EDs. No
such studies have been done in individuals recov-
ered from an ED.

First, the purpose of the current study was to
characterize personality traits and psychopathol-
ogy in individuals who have recovered from an ED.
In particular, we anticipated that measures of anxi-
ety, compulsivity, and indicators of impulsivity
would be elevated in individuals who have recov-
ered from an ED compared with healthy control
women (CW). Second, we attempted to identify
whether personality-based clusters could be identi-
fied in the group of individuals recovered from an
ED. If such clusters exist in recovered individuals
and resemble those present in ill individuals with
an ED, then it would be consistent with the idea
that these personality-based groupings reflect
enduring traits.

Methods

Sample

Sixty women between the ages of 18 and 45 years were

recruited who had previously met criteria for AN or BN as

defined in the 4th ed. of the Diagnostic and Statistical

Manual of Mental Diorders.1 They were previously

treated in the ED treatment program at Western Psychiat-

ric Institute and Clinic (University of Pittsburgh Medical

Center, Pittsburgh, PA) or were recruited nationally

through advertisements. All individuals participated in

� 1 brain imaging study and underwent 4 levels of

screening: (a) a brief telephone screening; (b) an inten-

sive screening process to assess psychiatric history, life-

time weight, binge eating and methods of weight loss/

control, and menstrual cycle history as well as their eat-

ing pattern for the past 12 months; (c) a comprehensive

assessment using structured and semistructured psychi-

atric interviews conducted by telephone or in person;

and (d) a face-to-face interview and physical examina-

tion with a psychiatrist. To be considered ‘‘recovered,’’ for

the previous year, individuals had to (a) maintain a

weight > 90% of average body weight; (b) have regular

menstrual cycles; (c) have not binged, purged, restricted

food intake, or exercised excessively; and (d) not used

psychoactive medications such as antidepressants. Also,

they must not have met criteria for current alcohol or

drug abuse/ dependence. Forty-seven CW were recruited

through local advertisements. The CW had no history of

an ED or any psychiatric disorder, medical, or neurologic

illness. They had normal menstrual cycles and had been

within normal weight range since menarche (> 90% of

average body weight). The studies were conducted ac-

cording to the institutional review board regulations of

the University of Pittsburgh, and written informed con-

sent was obtained from all individuals.

Assessments

A comprehensive battery of clinical interviews and

self-assessments, designed to diagnose Axis I and II dis-

orders and assess symptoms typical in individuals with

EDs, was administered to recovered individuals as well as

CW. Trained doctoral-level psychologists with experience

in ED administered the clinical interviews. All instru-

ments have demonstrated good reliability and validity.

The Structured Clinical Interview for DSM-IV Axis I

Disorders (SCID-I) is a semistructured clinical interview

used to diagnose the major DSM-IV Axis I disorders.26

The Structured Clinical Interview for DSM-IV Axis II Dis-

orders (SCID-II) is a semistructured clinical interview

used to diagnose the DSM-IV personality disorders.27

The Yale-Brown Obsessive Compulsive Scale (Y-BOCS)

is a semistructured interview designed to assess the pres-

ence and severity of obsessive thoughts and compulsive

behaviors typically found among individuals with ob-

sessive-compulsive disorder (OCD).28,29 The Yale-Brown-

Cornell Eating Disorder Scale (YBC-EDS) is a semi-

structured interview used to assess the severity and types

of core preoccupations and rituals specific to EDs.30

Only current severity scores were used for both of these

instruments.

The State-Trait Anxiety Inventory (STAI-Y), a 40-item

instrument, evaluates anxiety at the time of examination

(State) and the general tendency to display anxiety

(Trait).31 The Beck Depression Inventory (BDI) is a 21-

item questionnaire that has been widely used to assess

the intensity and symptoms of depression.32

The Temperament and Character Inventory (TCI), a

240-item inventory, consists of 7 independent dimen-

sions. Four of these test temperament (Novelty Seeking,

Harm Avoidance, Reward Dependence, and Persistence).

The other three dimensions test character (Self-Directed-

ness, Cooperativeness, and Self-Transcendence).33
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The Barratt Impulsiveness Scale (BIS) is a 48-item ques-

tionnaire with 4 main impulsiveness subscales: Motor,

Self-Control, Sensation Seeking, and Interpersonal.34

Procedure and Analysis

Of the 60 individuals recovered from ED, 21 met life-

time criteria for restricting-type AN (RAN), 8 for AN with

binge-purge behaviors (BAN), 12 met lifetime criteria for

both AN and BN during the course of their illness (AN-

BN), and 19 met criteria for BN with no history of AN.

Because of the small group size, we combined all individ-

uals with BAN and AN-BN (referred to as BAN) after

determining by a Mann–Whitney test that these groups

did not differ on all dependent measures.

All data analyses were performed using SPSS, Version

11.0 (Chicago, IL) and SigmaStat, Version 2.03 (Systat Soft-

ware Inc., Richmond, CA). For multiple group compari-

sons, one-way analysis of variance (ANOVA) was used to

test for differences across the groups followed by Tukey’s

honestly significant difference (HSD) post-hoc compari-

sons. The frequencies of comorbid psychopathology

across the groups were compared by means of a chi-

square test (ED diagnoses) or Fisher’ exact test (clusters).

These indicator variables were selected because we

wish to derive the clusters on the basis of personality

scales, similar to other cluster analytic studies of individ-

uals with EDs.23,24 Futhermore, this would allow us to

compare the personality-based clusters with other psy-

chopathology constructs, such as OCD, substance use, or

posttraumatic stress disorder (PTSD). A latent profile

analysis (LPA) based on a generalized linear model with

multinomial distribution was performed to identify per-

sonality-based clusters. Indicator variables included the

scales of the TCI and the BIS. Parameters were estimated

using maximum likelihood. The determination of the

number of clusters was based jointly on minimization

of the Bayesian information criteria (BIC) parsimony

index35 and minimization of crossclassification probabil-

ities. Assignment of cluster membership was based on

Bayesian probabilities. These criteria and indices helped

to determine the optimal number of clusters in the LPA,

which is a significant advantage of LPA compared with

traditional cluster analytic techniques.36 Analysis was

performed using Latent Gold version 3.0 software (Statis-

tical Innovations, Boston, MA).37

Results

Demographic and Eating-Related Variables

The women in the 3 recovered ED groups as well
as the CW were of similar age (Table 1). Individuals
recovered from BN had a significantly higher cur-
rent and past high body mass index (BMI) com-
pared with other groups. There was no significant
difference in past low BMI for individuals with RAN
and BAN, although both groups had, as expected,
significantly lower BMI compared with CW and
women with BN. The mean length and age of
recovery and the mean age of onset were similar
among the clinical subgroups. Considered together,
individuals had onset at 16.3 6 3.4 years old with a
range of 11–20 years for most. Only 4 individuals
were older at onset (22, 23, 25, and 27 years, respec-
tively). Individuals were ill for 3.3 6 3.0 years, with
most recovering after being ill for <6 years. Only 3
individuals with EDs had a longer duration of ill-
ness (10, 10, and 17 years, respectively). The age
that individuals were recovered was 19.6 6 4.0
years with a range of 14–26 years for most individu-
als. Only 2 individuals were older at recovery and
both were 32 years old. Women in the recovered ED
groups scored higher than CW on the total score of
the YBC-EDS, but only women with RAN scored
higher than CWon the Ritual subscale.

TABLE 1. Demographic and eating-related variables

CW (N ¼ 47) RAN (N ¼ 21) BAN (N ¼ 20) BN (N ¼ 19)

F (df) p Value Group differencesM SD M SD M SD M SD

Study age (years) 26.5 6.7 23.8 5.2 28.0 6.9 26.0 5.8 1.63 (3, 102) .188
Current BMI (kg/m2) 22.1 1.7 20.9 1.9 21.5 1.8 23.6 2.9 6.21 (3, 101) .001 1, 2, 3 < 4
High past BMI (kg/m2) 23.0 2.1 22.3 3.2 23.7 2.9 25.5 2.8 5.62 (3, 99) .001 1, 2 < 4
Low past BMI (kg/m2) 20.0 1.4 13.7 1.5 14.9 1.8 19.3 2.1 92.61 (3, 99) <.001 2, 3 < 1, 4
Age of onset (years) 17.2 4.2 15.6 2.8 16.0 2.8 1.07 (2, 42) .353
Length of recovery (months) 40.6 29.4 46.2 49.7 27.5 16.7 0.90 (2, 43) .416
Age of recovery (years) 20.6 4.1 19.4 4.6 18.3 2.9 1.136 (2, 42) .331
YBC-EDS
Preoccupation 0.2 0.7 3.2 3.4 3.0 3.0 4.5 2.4 11,93 (3, 76) <.001 1 < 2, 3, 4
Rituals 0.1 0.4 2.7 3.3 1.7 2.7 1.5 1.9 6.26 (3, 76) .001 1 < 2
Total 0.3 0.7 5.9 6.6 4.7 5.3 5.9 3.7 9.20 (3, 76) <.001 1 < 2, 3, 4

Note: CW ¼ healthy control women; RAN ¼ recovered women with anorexia nervosa, restricting type; BAN ¼ recovered women with anorexia nervosa,
binge-purging type and women with both diagnoses of anorexia nervosa and bulima nervosa; BN ¼ women with bulimia nervosa; BMI ¼ body mass
index; M ¼ mean; SD ¼ standard deviation; YBC-EDS ¼ Yale-Brown-Cornell Eating Disorder Scale.
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Mood and Personality Variables

The recovered ED subgroups (Table 2) did not
differ in depression, anxiety, obsessions, and com-
pulsions (subscales of the Y-BOCS not shown), or
harm avoidance and persistence, and all recovered
women in the ED groups scored significantly
higher on these subscales compared with the CW.
The CW scored significantly higher than all recov-
ered groups on measures of self-directedness.

DSM-IV Axis I and Axis II Disorders

Women in the recovered ED groups had similar
rates of Axis I and II disorders. The most common
Axis II diagnoses were Cluster C personality disor-
ders, which showed a similar distribution across all
subtypes (Table 3).

Results of the LPA

The results of the LPA showed that 2 clusters
emerged in 55 recovered individuals. Women in
Cluster 1 (n ¼ 29) scored higher than women in
Cluster 2 on the Novelty Seeking and Self-Tran-
scendence (the extent to which a person identifies
the self as an integral part of the universe as a
whole) susbscales of the TCI and on the Impulsivity
subscale of the BIS. In contrast, women in Cluster 2
(n ¼ 26) had higher scores on Harm Avoidance than
women in Cluster 1 (see Table 5). However, women
in Cluster 1 did not differ from CWon novelty seek-
ing and harm avoidance, whereas women in Clus-
ter 2 did not differ from CW on self-transcendence.
The remaining 5 individuals had missing values on
variables used for the LPA. Women in the 2 clusters
and CW were of similar age and current and high

TABLE 2. Mood and personality variables

CW (N ¼ 47) RAN (N ¼ 21) BAN (N ¼ 20) BN (N ¼ 19)

F (df) p Value Group differencesM SD M S M SD M SD

BDI 1.1 1.5 6.3 6.0 5.2 5.1 6.4 5.8 10.43 (3, 95) <.001 1 < 2, 3, 4
TCI
Novelty Seeking 20.5 4.8 17.3 5.4 18.6 6.1 20.2 6.5 1.78 (3, 96) .156
Harm Avoidance 10.7 3.7 16.3 7.2 17.7 7.8 16.9 7.9 8.78 (3, 96) <.001 1 < 2, 3, 4
Reward Dependence 19.2 2.7 17.2 3.6 17.4 3.5 18.2 4.3 2.22 (3, 96) .090
Persistence 4.7 1.8 6.3 1.9 6.1 1.3 6.3 1.7 6.20 (3, 96) .001 1 < 2, 3, 4
Self-Directedness 39.4 3.7 32.8 6.0 33.2 6.9 33.6 7.9 10.01 (3, 96) <.001 1 > 2, 3, 4
Cooperativeness 38.6 1.9 37.0 2.5 35.3 7.6 37.0 5.3 2.88 (3, 96) .040 3 < 1
Self-Transcendence 12.0 5.2 16.0 6.8 13.2 7.7 15.2 6.5 2.31 (3, 96) .810

State-Trait Inventory
State Anxiety 26.2 5.4 34.8 12.6 31.3 7.2 37.9 9.4 10.78 (3, 97) <.001 1 < 2, 4
Trait Anxiety 27.2 5.1 38.0 11.5 37.7 9.5 42.3 8.8 19.55 (3, 97) <.001 1 < 2, 3, 4

BIS
Motor 34.9 6.8 39.9 6.2 38.9 6.9 40.7 7.4 3.30 (3, 73) .025 1 < 2, 4
Sensation Seeking 68.6 13.8 72.1 15.0 67.5 13.1 68.7 12.9 0.35 (3, 73) .792
Self-Control 79.2 18.0 84.5 22.3 81.6 19.4 90.4 21.7 1.03 (3, 73) .383
Interpersonal 20.1 5.8 21.4 7.7 19.8 6.2 17.7 5.8 0.84 (3, 73) .479
Y-BOCS (total) 0.3 1.2 5.8 7.5 8.8 8.2 7.0 8.2 8.54 (3, 76) <.001 1 < 2, 3, 4

Note: CW ¼ healthy control women; RAN ¼ recovered women with anorexia nervosa, restricting type; BAN ¼ recovered women with anorexia nervosa,
binge-purging type and women with both diagnoses of anorexia nervosa and bulima nervosa; BN ¼ women with bulimia nervosa; M ¼mean; SD ¼ stand-
ard deviation; BDI ¼ Beck Depression Inventory; TCI ¼ Temperament and Character Inventory; BIS ¼ Barratt Impulsiveness Scale; Y-BOCS ¼ Yale-Brown
Obsessive Compulsive Scale.

TABLE 3. Axis I and Axis II diagnoses within eating disorder subtypes

RAN (N ¼ 21) BAN (N ¼ 20) BN (N ¼ 19) �2 (df) p Value Group differences

Axis I
Major depressive disorder 52.7% 77.8% 72.7% 2.87 (2) .239
Obsessive-compulsive disorder 63.2% 63.2% 36.4% 2.50 (2) .286
Panic disorder 0% 15.8% 0% 5.05 (2) .080
Social phobia 10.5% 15.8% 27.3% 1.44 (2) .448
Posttraumatic stress disorder 10.5% 22.2% 30.0% 1.78 (2) .410
Generalized anxiety disorder 5.3% 0% 0% 0.45 (2) .447
Alcohol abuse/dependence 21.0% 26.3% 45.5% 2.11 (2) .348
Drug abuse/dependence 10.5% 15.8% 0% 1.90 (2) .387

Axis II
Cluster A 5.3% 0% 0% 1.56 (2) .459
Cluster B 5.3% 10.5% 0% 1.29 (2) .524
Cluster C 42.1% 42.1% 20.0% 1.65 (2) .438

Note: RAN ¼ recovered women with anorexia nervosa, restricting type; BAN ¼ recovered women with anorexia nervosa, binge-purging type and women
with both diagnoses of anorexia nervosa and bulima nervosa; BN ¼ women with bulima nervosa.
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past BMI (Table 4), but the women in the ED clus-
ters had a significantly lower past low BMI. The
mean length of recovery and the mean age of
recovery were similar between clusters. Women in
both clusters scored similarly on the subscales and
total score of the YBC-EDS, but still higher than
CW. They also reported significantly more depres-
sion and trait anxiety than CW (Table 5). On state
anxiety ratings, however, not only did women in
both clusters differ from controls, but women in
Cluster 2 scored significantly higher than women
in Cluster 1, reflecting higher levels of state-ori-
ented anxiety in this particular cluster. As can be
seen in Table 6, the clusters did not differ signifi-
cantly in any Axis I or Axis II diagnoses on the

SCID-I or SCID-II, including the subtype of their
previous ED.

Conclusion

The current study confirms and extends studies
showing that symptoms persist after recovery from
AN and BN.20–22,38,39 In addition, this study provides
a more comprehensive overview of a wide range of
symptoms, some of which have not been presented
in the very limited literature on individuals recov-
ered from AN or BN. We found that mean values

TABLE 4. Demographic and eating-related variables within clusters

CW (N ¼ 47)
Cluster 1
(N ¼ 29)

Cluster 2
(N ¼ 26)

F (df) p Value Group differencesM SD M SD M SD

Study age (years) 26.5 6.7 25.9 6.8 25.4 5.1 0.23 (2, 98) .793
Current BMI (kg/m2) 22.1 1.7 22.1 2.9 21.7 2.0 0.37 (2, 97) .691
High past BMI (kg/m2) 23.0 2.1 23.6 3.4 23.5 2.8 0.50 (2, 95) .607
Low past BMI (kg/m2) 20.0 1.4 16.0 2.9 15.9 3.2 33.30 (2, 95) <.001 1, 2 < CW
Age of onset (years) 16.5 3.6 16.2 3.2 0.08 (1, 42) .785
Length of recovery (months) 39.5 40.1 38.0 32.6 0.02 (1, 43) .886
Age of recovery (years) 19.8 4.9 19.4 3.0 0.10 (1, 43) .751
YBC-EDS
Preoccupation 0.2 0.7 3.3 3.0 3.5 3.4 15.65 (2, 75) <.001 CW < 1, 2
Rituals 0.1 0.4 1.7 2.6 2.5 3.0 8.43 (2, 75) <.001 CW < 1, 2
Total 0.3 0.7 5.0 5.4 6.0 5.9 13.27 (2, 75) <.001 CW < 1, 2

Note: CW ¼ healthy control women; M ¼ mean; SD ¼ standard deviation; BMI ¼ body mass index; YBC-EDS ¼ Yale-Brown-Cornell Eating Disorder
Scale.

TABLE 5. Comparisons of mood and personality variables within clusters

CW
(N ¼ 47)

Cluster 1
(N ¼ 29)

Cluster 2
(N ¼ 26)

F (df) p Value Group differencesM SD M SD M SD

BDI 1.1 1.5 5.4 5.0 6.5 6.2 15.85 (2, 96) <.001 CW < 1, 2
TCI
Novelty Seeking 20.5 4.8 22.6 4.8 14.3 3.8 24.63 (2, 97) <.001 2 < CW, 1
Harm Avoidance 10.7 3.7 13.0 6.8 21.4 5.6 35.07 (2, 97) <.001 CW, 1 < 2
Reward Dependence 19.2 2.7 18.5 2.6 16.5 4.5 5.75 (2, 97) .004 2 < CW
Persistence 4.7 1.8 6.3 1.6 6.2 1.6 9.35 (2, 97) <.001 CW < 1, 2
Self-Directedness 39.4 3.7 33.3 6.5 33.1 7.3 15.07 (2, 97) <.001 1, 2 < CW
Cooperativeness 38.6 1.9 36.8 4.0 36.0 6.9 3.62 (2, 97) .030 2 < CW
Self-Transcendence 12.0 5.2 17.7 6.7 11.5 5.8 10.71 (2, 97) <.001 CW, 2 < 1

State-Trait Inventory
State Anxiety 26.2 5.4 32.1 8.7 37.4 11.2 16.25 (2, 98) <.001 CW < 1, 2; 1 < 2
Trait Anxiety 27.2 5.1 38.8 9.9 39.7 10.4 27.09 (2, 98) <.001 CW < 1, 2

BIS
Motor 34.9 6.8 41.6 6.3 37.7 6.6 6.95 (2, 74) .002 CW < 1
Sensation Seeking 68.6 13.8 78.1 10.9 59.7 8.8 13.79 (2, 74) <.001 2 < CW < 1
Self-Control 79.2 18.0 97.5 16.3 71.1 16.4 14.5 (2, 74) <.001 CW, 2 < 1
Interpersonal 20.1 5.8 23.6 5.2 15.3 5.4 12.68 (2, 74) <.001 2 < CW, 1

Y-BOCS (total) 0.3 1.2 8.0 8.7 6.6 7.2 11.83 (2, 75) <.001 CW < 1, 2

Note: CW ¼ healthy control women; M ¼ mean; SD ¼ standard deviation; BDI ¼ Beck Depression Inventory; TCI ¼ Temperament and Character Inven-
tory; BIS ¼ Barratt Impulsiveness Scale; Y-BOCS ¼ Yale-Brown Obsessive Compulsive Scale.
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for anxious, depressive, and obsessive symptoms
tended to be elevated in individuals recovered from
AN and BN compared with the CW. Symptoms of
depression and anxiety have been shown to persist
in individuals recovered from AN13,15–17,40 and
BN20,41 when compared with healthy women. More-
over, recovered individuals have decreased levels of
mood disturbances compared with individuals ill
with ED.42–44 Similarly, obsessions and compulsions
have been reported to be elevated in individuals
recovered from AN13,14,16 and BN20,21 compared
with CW. It is noteworthy that because anxious and
obsessional symptoms have their onset in childhood
before the appearance of ED symptoms,12,45,46 it is
possible that these are traits that create a suscepti-
bility to the development of an ED.

The current study found that factors, such as
harm avoidance, remained elevated in recovered
individuals, whereas scores for novelty seeking
were similar to those of controls. Some studies have
found high levels of harm avoidance13,16,18 or low
levels of novelty seeking16,17 compared witho con-
trols, as in our study, whereas others did not.38,39,41,47

Inconsistent findings might be explained by meth-
odologic issues. Most of these studies lack a suffi-
cient follow-up time, varying from immediately after
weight recovery47 to 1 year,41 or did not define recov-
ery. Our study used rigorous criteria for recovery,
demanding stable weight and menstrual cycle for
� 1 year. As recovery from ED is characterized by
relapses,48 studies with insufficient recovery times
could be biased by the presence of subthreshold
illnesses in the recovered group.

One striking finding was that individuals recov-
ered from EDs were more similar than different
regardless of eating disorder diagnosis. This was
true for personality and temperament scores, as
well as core ED symptoms, mood, and lifetime Axis
I and Axis II disorders. Other studies have found
similar findings, except that one study found higher
harm avoidance scores in individuals with AN com-

pared with individuals with BN, but not compared
with individuals with AN-BN,18 whereas another
study reported lower novelty-seeking scores in indi-
viduals with RAN compared with individuals with
BN.19 In contrast, there is evidence for differences
in ill ED subgroups in terms of personality varia-
bles. In particular, subtype analyses revealed that
individuals with RAN and purging-type AN (PAN)
reported the lowest novelty seeking, individuals
with RAN the highest persistence and self-directed-
ness, and individuals with PAN the highest harm
avoidance.8–10

Over the long term, �50% of individuals with ED
recover.48–53 However, it is not known who will have
a good outcome. Some follow-up studies associ-
ated OCD with poor outcome.49,50,53 The fact that
individuals recovered from AN and BN appear to be
so similar raises the possibility that common fac-
tors may be associated with good outcome. These
factors may include high harm avoidance but not
the presence of social phobia or generalized anxiety
disorder. Another important finding was the low
rate of Cluster B disorders (5%–10%) in women
recovered from an ED. In contrast, studies of Clus-
ter B disorders show a range of 20%–30% for
women ill with RAN, BAN, and BN.54,55 It is note-
worthy that we did not find any lifetime drug
abuse/dependence in the recovered BN subgroup
and low rates (15.8%) in the BAN subgroup. It is
well known that substance problems are common
in bulimic-type ED with rates ranging from 20% to
40%.56,57 Together, these data are consistent with
suggestions54,55 that impulse dyscontrol is associ-
ated with poor outcome. Still, the cross-sectional
nature of the current study leaves these questions
unresolved. In addition, it is not known whether
differences in temperament or other symptoms
between ill and recovered individuals are a conse-
quence of malnutrition exaggerating symptoms, or
are factors that contribute to poor outcome and
chronicity.

TABLE 6. Comparison of axis I and II disorders between clusters

Cluster 1 (N ¼ 29) Cluster 2 (N ¼ 26) Fisher’s exact Test p value Group differences

SCID-I
Major depressive disorder 68% 61.9% .760
Obsessive-compulsive disorder 57.7% 57.1% 1.000
Panic disorder 3.8% 4.8% 1.000
Social phobia 11.5% 23.8% .437
Posttraumatic stress disorder 8% 30% .113
Alcohol abuse/dependence 23.1% 38.1% .342
Drug abuse/dependence 7.7% 9.5% 1.000

SCID-II
Cluster A 0% 4.8% .468
Cluster B 4% 9.5% .585
Cluster C 32% 52.4% .231
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These findings raise the question of whether sub-
typing EDs based on diagnostic groups is justified.
Studies reporting a high crossover rate between
diagnoses and subtypes58,59 also call into question
the usefulness of diagnostic subtypes. In an at-
tempt to identify other behavioral groupings of
patients recovered from ED, we applied an LPA.
Two clusters emerged. Women in Cluster 2 seem to
be more inhibited, with high scores of harm avoid-
ance and state anxiety. Women in Cluster 1 can be
described as disinhibited and are characterized by
greater impulsivity, but also had some degree of
anxiety and obsessionality. There are only a few
studies in the literature that have described person-
ality-based clusters in participants with EDs. We
replicated in the current study two of those previ-
ously described clusters, the impulsive and the
inhibited, anxious subgroups of ED.23–25,60 These
findings may suggest that individuals would benefit
from a treatment approach tailored to these per-
sonality features as in a dialectical behavior psy-
chotherapy approach, for example. It is not known
whether individuals fit into similar symptom com-
plexes premorbidly, as children, or when ill with an
ED. If this was so, then, perhaps, such symptom
clusters might be useful in predicting outcome. In
addition, these personality features could be tar-
geted in children if identified early for prevention
purposes. Parents of these children could be edu-
cated about healthy body image, for instance. But,
in general, the clinical and research usefulness of
these clusters remains to be determined.

The current study found that women in all three
ED subgroups had a similar age of onset and age of
recovery. They seem to have the onset of their ED
at approximately 16 years and to be recovered by
their early 20s, after being ill for <6 years. These
data are similar to those reported by Strober
et al.,48 who described that ‘‘the accelerating force
of recovery runs fairly steady through year 6, at
which point the likelihood of recovering deceler-
ates and reaches a plateau after 10 years’’ (p. 347).
Just as AN and BN have an onset over a relatively
narrow range of teenage years, it now appears that
recovery may also take place over a relatively nar-
row age into the mid 20s. This is important infor-
mation, as it provides families with a realistic ex-
pectation of the potential time course of this illness.

In terms of limitations, the control group was
screened to be free of Axis I pathology. This may
have resulted in larger group differences than
would have been obtained with an unscreened
community sample. Five individuals (8.3%) were
dropped from the LPA because of missing values,
decreasing the size of the cluster sample. The cur-

rent study defined recovery as normal nutrition,
weight, menses, and no medication, for more than
a continuous 1-year period. In fact, most individu-
als were recovered for much longer than 1 year.
Although there is no standardized definition of
recovery, the definition in the current study was
more rigorous than in many others. However,
recovery status was based on self-report. Moreover,
some studies48 suggest that relapse is uncommon
after sustained recovery. It could be argued that the
continued presence of ED symptoms may indicate
that individuals are not truly recovered. However,
our experience in studies of >100 recovered indi-
viduals is that even after many years of recovery
they still have strong concerns about weight, shape,
and food. It is not known whether any self-selec-
tion factors, in terms of who might be willing to do
these invasive studies, biased recruitment. For
example, it is possible that individuals with EDs
with very high harm avoidance might not partici-
pate in invasive studies. Nevertheless, the levels of
harm avoidance are comparable to other studies
with a similar definition of recovery.18

Our study suggests several main findings. A wide
range of classic ED symptoms persist after recovery
and do not differ between subtypes of ED, suggest-
ing that they are traits rather than state-related dis-
turbances. Individuals who recover from an ED look
remarkably similar to each other, and appear to have
lower rates of some psychopathology, such as Clus-
ter B disorders, than are typically reported in ill indi-
viduals. These findings may be useful in understand-
ing factors associated with good outcome. As clus-
ters of ED are more defined by personality features
than by classical eating pathology, these data are rel-
evant for treatment and prevention in childhood.

The authors thank Eva Gerardi for the preparation of the
current article. The authors are indebted to the partici-
pating subjects for their contribution of time and effort
in support of this study.

References

1. American Psychiatric Association. Diagnostic and Statistical

Manual of Mental Disorders. 4th ed. Washington, DC: American

Psychiatric Association; 1994.

2. Kaye W, Barbarich N. Biological basis of eating disorders. In:

Soares JC, Gershon S, editors. Handbook of Medical Psychiatry.

New York: Marcel Dekker; 2003, p 633.

3. Kaye WH, Weltzin TE, Hsu L. Relationship between anorexia

nervosa and obsessive and compulsive behaviors. Psychiatr

Ann 1993;23:365.

4. Halmi KA, Sunday SR, Strober M, et al. Perfectionism in ano-

rexia nervosa: variation by clinical subtype, obsessionality, and

pathological eating behavior. Am J Psychiatry 2000;157:1799.

WAGNER ET AL.

282 International Journal of Eating Disorders 39:4 276–284 2006—DOI 10.1002/eat



5. Bulik C, Tozzi F, Anderson C, et al. The relation between eating

disorders and components of perfectionism. Am J Psychiatry

2003;160:366.

6. Brewerton TD, Hand LD, Bishop ER Jr. The Tridimensional Per-

sonality Questionnaire in eating disorder patients. Int J Eat Dis-

ord 1993;14:213.

7. Kleifield EI, Sunday S, Hurt S, et al. The Tridimensional Person-

ality Questionnaire: an exploration of personality traits in eat-

ing disorders. J Psychiatr Res 1994;28:413.

8. Klump KL, Bulik CM, Pollice C, et al. Temperament and charac-

ter in women with anorexia nervosa. J Nerv Ment Dis 2000;

188:559.

9. Fassino S, Abbate-Daga G, Amianto F, et al. Temperament and

character profile of eating disorders: a controlled study with

the Temperament and Character Inventory. Int J Eat Disord

2002;32:412.

10. Fassino S, Daga GA, Piero A, et al. Anger and personality in eat-

ing disorders. J Psychosom Res 2001;51:757.

11. Fischer S, Smith GT, Anderson KG. Clarifying the role of impul-

sivity in bulimia nervosa. Int J Eat Disord 2003;33:406.

12. Anderluh MB, Tchanturia K, Rabe-Hesketh S, et al. Childhood

obsessive-compulsive personalitiy traits in adult women with

eating disorders: defining a broader eating disorder phenotype.

Am J Psychiatry 2003;160:242.

13. O’Dwyer AM, Lucey JV, Russell GF. Serotonin activity in anorexia

nervosa after long-term weight restoration: response to D-fen-

fluramine challenge. Psychol Med 1996;26:353.

14. Srinivasagam NM, Kaye WH, Plotnicov KH, et al. Persistent per-

fectionism, symmetry, and exactness after long-term recovery

from anorexia nervosa. Am J Psychiatry 1995;152:1630.

15. Holtkamp K, Mueller B, Heussen N, et al. Depression, anxiety,

and obsessionality in long-term recovered patients with adoles-

cent-onset anorexia nervosa. Eur J Adolesc Psychiatry 2005;14:

106.

16. Casper RC. Personality features of women with good outcome

from restricting anorexia nervosa. Psychosom Med 1990;52: 156.

17. Ward A, Brown N, Lightman S, et al. Neuroendocrine, appetitive

and behavioural responses to d-fenfluramine in women recov-

ered from anorexia nervosa. Br J Psychiatry 1998;172:351.

18. Klump K, Strober M, Johnson C, et al. Personality characteristics

of women before and after recovery from an eating disorder.

Psychol Med 2004;34:1407.

19. Bloks H, Hoek HW, Callewaert I, et al. Stability of personality

traits in patients who received intensive treatment for a severe

eating disorder. J Nerv Ment Dis 2004;192:129.

20. Kaye WH, Greeno CG, Moss H, et al. Alterations in serotonin

activity and psychiatric symptomatology after recovery from

bulimia nervosa. Arch Gen Psychiatry 1998;55:927.

21. Von Ranson KM, Kaye WH, Weltzin TE, et al. Obsessive compul-

sive disorder symptoms before and after recovery from bulimia

nervosa. Am J Psychiatry 1999;156:1703.

22. Anderson CB, Joyce PR, Carter FA, et al. The effect of cognitive-

behavioral therapy for bulimia nervosa on temperament and

character as measured by the Temperament and Character In-

ventory. Compr Psychiatry 2002;43:182.

23. Goldner E, Srikameswaran S, Schroeder M, et al. Dimensional

assessment of personality pathology in patients with eating dis-

orders. Psychiatry Res 1999;85:151.

24. Westen D, Harnden-Fischer J. Personality profiles in eating dis-

orders: rethinking the distinction between axis I and axis II. Am

J Psychiatry 2001;158:547.

25. Wonderlich S, Crosby R, Joiner T, et al. Personality subtyping

and bulimia nervosa: psychopathological and genetic corre-

lates. Psychol Med 2005;35:649.

26. First MB, Gibbon M, Spitzer RL, et al. User’s Guide for the Struc-

tured Clinical Interview for DSM-IV Axis I Disorders - Research

Version (SCID-I, Version 2.0, February 1996 Final Version). New

York: New York State Psychiatric Institute; 1996.

27. First MB, Gibbon M, Spitzer RL, et al. User’s Guide for the

Structured Clinical Interview for DSM-IV Axis II Personal Dis-

orders (SCID-II). Washington, DC: American Psychiatric Association;

1997.

28. Goodman WK, Price LH, Rasmussen SA, et al. The Yale-Brown

Obsessive Compulsive Scale. II. Validity. Arch Gen Psychiatry

1989;46:1012.

29. Goodman WK, Price LH, Rasmussen SA, et al. The Yale-Brown

Obsessive Compulsive Scale. I. Development, use, and reliabil-

ity. Arch Gen Psychiatry 1989;46:1006.

30. Sunday SR, Halmi KA, Einhorn A. The Yale-Brown-Cornell Eating

Disorder Scale: a new scale to assess eating disorder sympto-

matology. Int J Eat Disord 1995;18:237.

31. Spielberger CD, Gorsuch RL, Lushene RE. STAI Manual for the

State Trait Anxiety Inventory. Palo Alto, CA: Consulting Psychol-

ogists Press; 1970.

32. Beck AT, Ward M, Mendelson M, et al. An inventory for measur-

ing depression. Arch Gen Psychiatry 1961;4:53.

33. Cloninger CR, Przybeck TR, Svrakic DM, et al. The Temperament

and Character Inventory (TCI): A Guide to its Development and

Use. St. Louis: Washington University Press; 1994.

34. Barratt ES, Patton JH. Impulsivity: cognitive, behavioral, and

psychophysiological correlates. In: Zuckerman M, editor. Bio-

logical Bases of Sensation Seeking, Impulsivity, and Anxiety.

Hillsdale, NJ: Earlbaum; 1983, p 85.

35. Scolve S. Application of model-selection criteria to some prob-

lems in multivariate analysis. Psychometrika 1987;52:333.

36. Lazarsfeld PF, Henry NW. Latent Structure Analysis. Boston:

Houghton Mifflin; 1968.

37. Vermunt JK, Magidson J. Latent GOLD User’s Guide. Belmont,

MA: Statistical Innovations; 2000.

38. Bulik CM, Sullivan PF, Fear JL, et al. Outcome of anorexia nerv-

osa: eating attitudes, personality, and parental bonding. Int J

Eat Disord 2000;28:139.

39. Lilenfeld LR, Stein D, Bulik CM, et al. Personality traits among

currently eating disordered, recovered and never ill first-degree

female relatives of bulimic and control women. Psychol Med

2000;30:1399.

40. Frank GK, Kaye WH, Meltzer CC, et al. Reduced 5-HT2A receptor

binding after recovery from anorexia nervosa. Biol Psychiatry

2002;52:896.

41. Stein D, Kaye W, Matsunaga H, et al. Eating related concerns,

moods, and personality traits in recovered bulimia nervosa

patients: a replication study. Int J Eat Disord 2002;32:225.

42. Fallon BA, Walsh BT, Sadik C, et al. Outcome and clinical course

in inpatient bulimic women: a 2- to 9-year follow-up study.

J Clin Psychiatry 1991;52:272.

43. Johnson-Sabine E, Reiss D, Dayson D. Bulimia nervosa: a 5-year

follow-up study. Psychol Med 1992;22:951.

44. Collings S, King M. Ten-year follow-up of 50 patients with buli-

mia nervosa. Br J Psychiatry 1994;164:80.

45. Deep AL, Nagy LM, Weltzin TE, et al. Premorbid onset of psy-

chopathology in long-term recovered anorexia nervosa. Int J

Eat Disord 1995;17:291.

46. Kaye W, Bulik C, Thornton L, et al. Comorbidity of anxiety disor-

ders with anorexia and bulimia nervosa. Am J Psychiatry 2004;

161:2215.

47. Stonehill E, Crisp AH. Psychoneurotic characteristics of patients

with anorexia nervosa before and after treatment and at fol-

low-up 4–7 years later. J Psychosom Res 1977;21:189.

48. Strober M, Freeman R, Morrell W. The long-term course of

severe anorexia nervosa in adolescents: survival analysis of

recovery, relapse, and outcome predictors over 10–15 years in

a prospective study. Int J Eat Disord 1997;22:339.

PERSONALITY TRAITS AFTER RECOVERY FROM AN OR BN

International Journal of Eating Disorders 39:4 276–284 2006—DOI 10.1002/eat 283



49. Steinhausen HC. The outcome of anorexia nervosa in the 20th

century. Am J Psychiatry 2002;159:1284.

50. Nilsson EW, Gillberg C, Gillberg IC, et al. Ten-year followup of

adolescent-onset anorexia nervosa: personality disorders. J Am

Acad Child Adolesc Psychiatry 1999;38:1389.

51. Herpertz-Dahlmann B, Mueller B, Herpertz S, et al. Prospective

10-year follow-up in adolescent anorexia nervosa - course, out-

come, psychiatric comorbidity, and psychosocial adaptation.

J Child Psychol Psychiatry 2001;42:603.

52. Wentz E, Gillberg C, Gillberg IC, et al. Ten-year follow-up of

adolescent-onset anorexia nervosa: psychiatric disorders and

overall functioning scales. J Physiol Psychiatry 2001;42:613.

53. Rastam M, Gillberg C, Wentz E. Outcome of teenage-onset ano-

rexia nervosa in a Swedish community sample. Eur Child Ado-

lesc Psychiatry 2003;12:78.

54. Rossiter EM, Agras WS, Telch CF, et al. Cluster B personality dis-

order characteristics predict outcome in the treatment of buli-

mia nervosa. Int J Eat Disord 1993;13:349.

55. Milos G, Spindler A, Schnyder U. Psychiatry comorbidity and

Eating Disorder Inventory (EDI) profiles in eating disorder pa-

tients. Can J Psychiatry 2004;49:179.

56. Lilenfeld LR, Kaye WH, Greeno CG, et al. A controlled family

study of anorexia nervosa and bulimia nervosa: psychiatric dis-

orders in first-degree relatives and effects of proband comor-

bidity. Arch Gen Psychiatry 1998;55:603.

57. Bulik C, Klump K, Thornton L, et al. Alcohol use disorder

comorbidity in eating disorders: a multicenter study. J Clin Psy-

chiatry 2004;65:1000.

58. Tozzi F, Thornton L, Klump KL, et al. Symptom fluctuation in

eating disorders: correlates of diagnostic crossover. Am J Psy-

chiatry 2005;162:732.

59. Eddy KT, Keel PK, Dorer DJ, et al. Longitudinal comparison of

anorexia nervosa subtypes. Int J Eat Disord 2002;31:191.

60. Karwautz A, Troop NA, Rabe-Hesketh S, et al. Personality disor-

ders and personality dimensions in anorexia nervosa. J Pers Dis

2003;17:73.

WAGNER ET AL.

284 International Journal of Eating Disorders 39:4 276–284 2006—DOI 10.1002/eat


