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■ Abstract Anorexia nervosa
(AN) is frequently associated with
symptoms of depression, anxiety,
and obsessive-compulsive behavior
which also develop secondary to
semistarvation. It is less certain if
these symptoms persist after recov-
ery. A few studies have already re-
ported on high prevalence rates of
anxious, depressive, and obsessive
features in long-term recovered pa-
tients with AN, but several of these
so called “long-term” recovered pa-
tients had only maintained weight
restoration for six to twelve
months. The aim of this study was
to determine whether depressive,
anxious, and obsessive-compulsive
symptoms persist in truly long-
term recovered patients (BMI
20.3 ± 2.5 kg/m2) who no longer
had any eating disorder symptoms
(including weight phobia) for at
least 3 years. Seventeen subjects of

an AN sample (n = 39) previously
described in a 10-year follow-up
met our strict criteria of at least 3
years of complete recovery of AN.
In comparison to 39 age-, sex-, and
occupation-matched healthy sub-
jects without a history of psychi-
atric or eating disorder, long-term
recovered patients had higher lev-
els of depressive (p = 0.002), anx-
ious (p = 0.006), and obsessive-
compulsive (p = 0.015) features but
did not differ with regard to psy-
chiatric morbidity and psychoso-
cial adaptation. In conclusion, de-
pressive, anxious, and
obsessive-compulsive symptoms
may be personality traits in sub-
jects with former adolescent
anorexia nervosa.

■ Key words long-term recovery –
trait factors – anxiety – depression
– ocd

Introduction

In anorexia nervosa (AN), specific eating disorder psy-
chopathology is frequently associated with symptoms of
depression, anxiety, and obsessive-compulsive behavior
which also develop secondary to semistarvation (Min-
nesota Starvation Study, Franklin et al. 1948). Therefore,
it has long been discussed whether these symptoms may
be core features of the anorexic personality or emerge
secondary to starvation and weight loss. A few studies
have already reported on high prevalence rates of anx-
ious, depressive, and obsessive symptoms in long-term

recovered anorexics (Herpertz-Dahlmann and Rem-
schmidt 1993; O’Dwyer et al. 1996; Pollice et al. 1997).
However, several of these so called “long-term” recov-
ered subjects had only maintained weight restoration
for six to twelve months. This may be critical because
even weight-stable AN patients still demonstrate a vari-
ety of eating disorder symptoms including recurrent
episodes of starvation which might contribute to ongo-
ing comorbid psychopathology (Windauer et al. 1993;
Herpertz-Dahlmann et al. 1996; Strober et al. 1997).

The aim of this study was to determine whether de-
pressive, anxious, and obsessive symptoms persist in
truly long-term recovered patients who no longer had
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any eating disorder symptoms (including weight pho-
bia) for at least three years and in whom starvation in-
fluenced psychopathology could therefore be ruled out.

Methods

■ Subjects

The sample has been fully described in previous papers
(Herpertz-Dahlmann et al. 1996 and 2001). The original
sample consisted of 39 adolescent inpatients (32 female,
7 male, age 16.2 ± 2 years) who were admitted consecu-
tively to the university hospital of Marburg and fulfilled
DSM-III-R criteria for AN. Follow-up was conducted 3,
7, and 10 years after discharge. At the 3-year and 7-year
follow-up, 34 patients (88 %) participated in the per-
sonal reassessment; at the 10-year follow-up the entire
sample (age 27 ± 1.9 years) was assessed. The study was
approved by the Ethics Committee of the University of
Marburg.

■ Definition of long-term recovery

Patients were defined as long-term recovered when they
were rated as having a good outcome according to the
modified Morgan & Russell outcome classification sys-
tem including regular menses and stable weight (Ratna-
suriya et al. 1991) and did not meet criteria for any kind
of eating disorder including eating disorder not other-
wise specified (EDNOS) during the past 3 years. In addi-
tion, we excluded patients with “weight phobia” (preoc-
cupation with body slimness and weight or with food
and eating) as assessed by the Structured Interview for
Anorexia and Bulimia Nervosa (SIAB; Fichter et al.
1990). At the 10-year follow-up, 17 (44 %) of the original
39 patients met criteria of long-term recovery. With re-
gard to psychiatric morbidity and psychosocial adapta-
tion, they did not differ from controls (Herpertz-
Dahlmann et al. 2001). The control group consisted of 39
age-, sex-, and occupation-matched healthy subjects
who had no former or current eating disorder as as-
sessed by the SIAB (for further information of recruit-
ment of controls see Herpertz-Dahlmann et al. 1996 and
2001).

■ Psychometric instruments

The following instruments were applied in the assess-
ment of eating disorder and depressive,anxious,and ob-
sessive-compulsive symptoms:
� The Structured Interview for Anorexia and Bulimia

Nervosa (SIAB, Fichter et al. 1998) is a validated and
reliable expert interview for specific and general psy-

chopathology of eating disorders. Additionally it
generates DSM-IV diagnoses of eating disorders by
computerized algorithms. This was applied at the 7-
and 10-year follow-up.

� The Hamilton Depression Rating scale, 21 item ver-
sion (HAMD, Williams 1988), was applied at dis-
charge, 3-, 7-, and 10-year follow-up.

� The Anorexia Nervosa Inventory for Self Rating
(ANIS; Fichter and Keeser 1980) is a 32-item ques-
tionnaire covering AN psychopathology and eating
habits. It includes the subscale “obsessive-compulsive
traits” (5 items) focusing on typical obsessive com-
pulsive phenomena in patients with AN like perfec-
tionism,rituals and organisation.It was applied at the
7- and 10-year follow-up.

� The Hopkins Symptom Check List (SCL-90-R, Dero-
gatis 1986) includes nine subscales: somatization (12
items), obsessive-compulsive (10 items), interper-
sonal sensitivity (9 items), depression (13 items),
anxiety (10 items), anger-hostility (6 items), phobic
anxiety (7 items), paranoid ideation (6 items) and
psychoticism (10 items). The subscale obsessive-
compulsive focuses on thoughts, impulses, and ac-
tions that are experienced as unremitting and irre-
sistible. This was applied at the 7- and 10-year
follow-up.

■ Statistics

Differences in BMI were assessed using 2-sided t-test,
differences in HAMD scores, SCL-90-R scores, and
ANIS-score were assessed using Mann-Whitney test.

Results

Results of the comparison between patients and controls
of psychometric data and BMI at the 10-year follow-up
are shown in Table 1. Besides the SCL-90-R subscales
“anxiety” (p = 0.006) and “obsessive-compulsive”
(p = 0.028), the scales “phobic anxiety” (p = 0.022) and
“interpersonal sensitivity”(p = 0.034) as well as the total
score (p = 0.024) were significantly higher in former pa-
tients in comparison to controls at the 10-year follow-
up. In the patient group mean T-values of the subscales
“anxiety” (53 ± 10) and “obsessive-compulsive”
(54 ± 13), the scales “phobic anxiety” (55 ± 15), “inter-
personal sensitivity” (54 ± 11) and the total score
(54 ± 12) indicate mild to moderate psychological dis-
tress. According reference values of adult non-patients
given in SCL-90-R manual subjects with T-values be-
tween 60 and 70 express marked psychological distress,
whereas T-values above 70 express a high/very high dis-
tress. In comparison to controls patients had higher
scores of the SCL-90-R subscale “depression” although
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differences were just not significant (p = 0.062). The
SCL-90-R subscales “somatization”, “anger-hostility”,
“paranoid ideation”, and “psychoticism” did not signifi-
cantly differ in patients and controls.

The course of psychometric scores within the 10-year
follow-up is depicted in Fig. 1. Clinician-rated depres-
sion scores (HAMD) decreased from discharge until the
7-year follow-up (paired t-test: p = 0.038). Thereafter no
significant changes occurred (p = 0.80). Scores of obses-
sive-compulsive traits (ANIS) did not change signifi-
cantly between the 3-year and the 10-year follow-up
(p = 0.68). Similarly, scores of the SCL-90-R scale “obses-
sive-compulsive”did not change between the 7-year and
10-year follow-up (p = 0.78). Scores of anxiety (SCL-90-
R) tended to decrease between the 7-year and the 10-
year follow-up although changes were not significant
(p = 0.25).

At the 3-year follow-up, former patients had a mean
BMI of 19.4 ± 2.7 kg/m2. At the 7-year follow-up, mean
BMI was 19.8 ± 2.1 kg/m2, and at the 10-year follow-up,
mean BMI was 20.3 ± 2.5 kg/m2.

Discussion

In the present study we could demonstrate that symp-
toms of depression and anxiety as well as obsessive-
compulsive behavior persist even after more than 3
years of complete remission of anorexia nervosa and
core eating disorder psychopathology. Most of these
symptoms were very stable and did not change for sev-
eral years of follow-up. In addition to higher scores on
the SCL-90-R subscales “anxiety”,“phobic anxiety”,“ob-
sessive-compulsive” former patients differed from con-
trols in the SCL-90-R subscale “interpersonal sensitiv-
ity”. This scale focuses on feelings of inadequacy and
inferiority, particularly in comparison with other peo-
ple. Self-depreciation, self-doubt, and marked discom-
fort during interpersonal interactions are characteristic
manifestations of this psychological dimension. Previ-
ous studies have shown that scores of “interpersonal
sensitivity” are elevated in patients with mixed anxiety
and depressive disorders and in subjects with social
phobia and agoraphobia (Brown et al. 1989; Kennedy
et al. 2001). In long-term follow-up studies of AN, many
patients suffer from social phobia and other anxiety (for
a review see Godart et al. 2002), as well as depressive dis-
orders (Ivarsson et al. 2000; Wentz Nilsson et al. 2001)
and anxious-avoidant personality disorder (Wentz Nils-
son et al. 1999; Herpertz-Dahlmann et al. 2001). Thus,
one may hypothesize that the SCL-90-R profile of our
long-term recovered patients reflects anxious-avoidant,
obsessional, and depressive personality traits in
anorexia nervosa. Similar traits were identified in large
multi-center studies of acute AN (Halmi et al. 2000; The
Price Foundation Group 2001), as well as in family stud-
ies of AN (Lilenfeld et al. 1998; Grigoroiu-Serbanescu
et al. 2003; Mangweth et al. 2003).

Our study extends previous similar results of studies
with cross-sectional data (e. g. Hsu et al. 1992). By our
third follow-up assessment at 10 years, we were able 
to pursue the development of comorbid symptomatol-
ogy. In contrast to earlier studies (O’Dwyer et al. 1996;
Pollice et al. 1997), we could exclude effects of eating
disorder symptoms on comorbid psychopathology.
Long-term recovered patients as a group did not 
differ from controls with regard to psychiatric morbid-
ity and psychosocial adaptation (Herpertz-Dahlmann
et al. 2001), so our findings of increased rates of depres-
sive, anxious, and obsessive-compulsive symptoms can-
not be explained by current psychiatric disorders. In-
stead, our results support the hypothesis that a higher
degree of depressive, anxious, and obsessive-compulsive
features may be personality traits in subjects with
former adolescent anorexia nervosa. These traits may
contribute to weight loss and starvation, which in turn
have shown to aggravate these symptoms (Pollice et al.
1997). Nevertheless, since we did not assess premorbid
data our findings may also be secondary to semistarva-

Table 1 Comparison of BMI (t-test), HAMD score, SCL-90-R score, and ANIS score
(Mann-Whitney test) of 17 long-term recovered anorectic patients at 10-year
follow-up with 39 age-matched healthy controls

Group Mean SD p-value

BMI patients 20.4 2.4 0.005
controls 22.7 2.6

SCL-90-R
somatization patients 0.42 0.29 0.205

controls 0.32 0.29
obsessive-compulsive patients 0.64 0.54 0.028

controls 0.34 0.36
interpersonal sensitivity patients 0.53 0.45 0.034

controls 0.30 0.39
depression patients 0.66 0.62 0.062

controls 0.33 0.42
anxiety patients 0.41 0.32 0.006

controls 0.19 0.22
anger-hostility patients 0.29 0.34 0.574

controls 0.21 0.23
phobic anxiety patients 0.14 0.22 0.022

controls 0.06 0.14
paranoid ideation patients 0.28 0.29 0.510

controls 0.24 0.33
psychoticism patients 0.27 0.34 0.097

controls 0.11 0.17
total patients 0.45 0.33 0.024

controls 0.24 0.24

HAMD
depression patients 4.7 6.6 0.002

controls 1.2 3.4

ANIS
obsessive-compulsive traits patients 9.94 4.93 0.015

controls 6.77 4.18
total patients 28.00 17.88 0.082

controls 19.10 14.46
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tion and/or long duration of AN with isolation from
peers and disturbances in the normal psychosocial de-
velopment during adolescence. Another limitation of
our study may be the small sample size. Further studies

including more subjects are required to substantiate our
findings.
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Fig. 1 Course of obsessive-compulsive, depressive
and anxious features during 10-year follow-up
(Wilcoxon test) of 17 long-term recovered AN pa-
tients in comparison to 39 age-matched healthy con-
trols (Mann-Whitney test)

References

1. Brown R, Munjack D, McDowell D
(1989) Agoraphobia with and without
current panic attacks. Psychol Rep
64(2):503–506

2. Derogatis LR (1986) SCL-90-R. Self-Re-
port Symptom Inventory. In: Collegium
Internationale Psychiatriae Scalarum
(eds) Internationale Skalen der Psychi-
atrie (S. SCL-90-R). Beltz, Weinheim

3. Fichter MM, Herpertz S, Quadflieg N,
Herpertz-Dahlmann B (1998) Struc-
tured Interview for Anorexic and Bu-
limic disorders for DSM-IV and ICD-
10: updated (third) revision. Int J Eating
Disord 24(3):227–249

4. Fichter MM, Keeser W (1980) The
anorexia nervosa inventory for self-rat-
ing (ANIS): Archiv für Psychiatrie und
Nervenkrankheiten 228(1):67–89

5. Franklin JC,Schiele BC,Brozek J,Keys A
(1948) Observations on human behav-
ior in experimental semistarvation and
rehabilitation. J Clin Psychol 4:28–45

6. Godart NT, Flament MF, Perdereau F,
Jeammet P (2002) Comorbidity be-
tween eating disorders and anxiety dis-
orders: a review. Int J Eating Disord
32(3):253–270

7. Grigoroiu-Serbanescu M,Magureanu S,
Milea S, Dobrescu I, Marinescu E (2003)
Modest familial aggregation of eating
disorders in restrictive anorexia ner-
vosa with adolescent onset in a Roman-
ian sample. Eur Child Adolesc Psychia-
try 12(Suppl 1):I47–53

8. Halmi KA, Sunday SR, Strober M, Ka-
plan A, Woodside DB, Fichter M, Trea-
sure J, Berrettini WH, Kaye WH (2000)
Perfectionism in anorexia nervosa:
variation by clinical subtype, obses-
sionality, and pathological eating be-
havior. Am J Psychiatry 157(11):
1799–1805

9. Herpertz-Dahlmann B, Muller B, Her-
pertz S, Heussen N, Hebebrand J, Rem-
schmidt H (2001) Prospective 10-year
follow-up in adolescent anorexia ner-
vosa – course, outcome, psychiatric co-
morbidity, and psychosocial adapta-
tion. J Child Psychol Psychiatry 42(5):
603–612



110 European Child & Adolescent Psychiatry (2005) Vol. 14, No. 2
© Steinkopff Verlag 2005

10. Herpertz-Dahlmann BM, Wewetzer C,
Schulz E, Remschmidt H (1996) Course
and outcome in adolescent anorexia
nervosa. Int J Eating Disord 19(4):
335–345

11. Hsu LK, Crisp AH, Callender JS (1992)
Psychiatric diagnoses in recovered and
unrecovered anorectics 22 years after
onset of illness: a pilot study. Compr
Psychiatry 33(2):123–127

12. Ivarsson T, Rastam M,Wentz E, Gillberg
IC, Gillberg C (2000) Depressive disor-
ders in teenage-onset anorexia nervosa:
a controlled longitudinal, partly com-
munity-based study. Compr Psychiatry
41(5):398–403

13. Kennedy BL, Morris RL, Pedley LL,
Schwab JJ (2001) The ability of the
Symptom Checklist SCL-90 to differen-
tiate various anxiety and depressive
disorders. The Psychiatric Quarterly
72(3):277–288

14. Lilenfeld LR, Kaye WH, Greeno CG,
Merikangas KR, Plotnicov K, Pollice C,
Rao R, Strober M, Bulik CM, Nagy L
(1998) A controlled family study of
anorexia nervosa and bulimia nervosa:
psychiatric disorders in first-degree
relatives and effects of proband comor-
bidity. Arch Gen Psychiatry 55(7):
603–610

15. Mangweth B, Hudson JI, Pope HG,
Hausmann A, De Col C, Laird NM, Beibl
W, Tsuang MT (2003) Family study of
the aggregation of eating disorders and
mood disorders. Psychol Med 33(7):
1319–1323

16. O’Dwyer AM, Lucey JV, Russell GF
(1996) Serotonin activity in anorexia
nervosa after long-term weight restora-
tion: response to D-fenfluramine chal-
lenge. Psychol Med 26:353–359

17. Pollice C, Kaye WH, Greeno CG,Weltzin
TE (1997) Relationship of depression,
anxiety, and obsessionality to state of
illness in anorexia nervosa. Int J Eating
Disord 21:367–376

18. Ratnasuriya RH, Eisler I, Szmukler GI,
Russell GF (1991) Anorexia nervosa:
outcome and prognostic factors after 20
years. Br J Psychiatry 158:495–502

19. Strober M, Freeman R, Morrell W
(1997) The long-term course of severe
anorexia nervosa in adolescents: sur-
vival analysis of recovery, relapse, and
outcome predictors over 10–15 years in
a prospective study. Int J Eating Disord
22(4):339–360

20. The Price Foundation Collaborative
Group (2001) Deriving behavioural
phenotypes in an international, multi-
centre study of eating disorders. Psy-
chol Med 31(4):635–645

21. Wentz Nilsson E, Gillberg C, Gillberg
IC, Rastam M (1999) Ten-year follow-
up of adolescent-onset anorexia ner-
vosa: personality disorders. J Am 
Acad Child Adolesc Psychiatry 38(11):
1389–1395

22. Wentz E,Gillberg C,Gillberg IC,Rastam
M (2001) Ten-year follow-up of adoles-
cent-onset anorexia nervosa: psychi-
atric disorders and overall functioning
scales. J Child Psychol Psychiatry 42(5):
613–622

23. Williams JB (1988) A structured inter-
view guide for the Hamilton Depression
Rating Scale. Arch Gen Psychiatry
45(8):742–747

24. Windauer U, Lennerts W, Talbot P,
Touyz SW, Beumont PJ (1993) How well
are ‘cured’ anorexia nervosa patients?
An investigation of 16 weight-recov-
ered anorexic patients. Br J Psychiatry
163:195–200


