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Background
Little is known about the long-term outcome of anorexia
nervosa.

Aims
To study the 30-year outcome of adolescent-onset anorexia
nervosa.

Method
All 4291 individuals born in 1970 and attending eighth grade in
1985 in Gothenburg, Sweden were screened for anorexia ner-
vosa. A total of 24 individuals (age cohort for anorexia nervosa)
were pooled with 27 individuals with anorexia nervosa (identified
through community screening) whowere born in 1969 and 1971–
1974. The 51 individuals with anorexia nervosa and 51 school-
and gender-matched controls were followed prospectively and
examined at mean ages of 16, 21, 24, 32 and 44. Psychiatric
disorders, health-related quality of life and general outcome
were assessed.

Results
At the 30-year follow-up 96% of participants agreed to partici-
pate. There was no mortality. Of the participants, 19% had an
eating disorder diagnosis (6% anorexia nervosa, 2% binge-eating
disorder, 11% other specified feeding or eating disorder); 38%
had other psychiatric diagnoses; and 64% had full eating disorder

symptom recovery, i.e. free of all eating disorder criteria for
6 consecutive months. During the elapsed 30 years, participants
had an eating disorder for 10 years, on average, and 23% did not
receive psychiatric treatment. Good outcome was predicted by
later age at onset among individuals with adolescent-onset
anorexia nervosa and premorbid perfectionism.

Conclusions
This long-term follow-up study reflects the course of adolescent-
onset anorexia nervosa and has shown a favourable outcome
regarding mortality and full symptom recovery. However, one in
five had a chronic eating disorder.

Declaration of interest
None.

Keywords
Anorexia nervosa; outcome; population based; case–control.

Copyright and usage
© The Royal College of Psychiatrists 2019. This is an OpenAccess
article, distributed under the terms of the Creative Commons
Attribution licence (http://creativecommons.org/licenses/by/4.0/),
which permits unrestricted re-use, distribution, and reproduction
in any medium, provided the original work is properly cited.

Follow-up studies of anorexia nervosa have been conducted since
the second half of the 20th century and were thoroughly reviewed
in 2009 by Steinhausen.1 According to the review, approximately
half of all individuals with anorexia nervosa were classified as
fully recovered, one in three had improved and one in five had a
chronic course of the disorder. The crude mortality rate was 5%.1

High mortality rates were also found in a meta-analysis reporting
a standardised mortality ratio of six for anorexia nervosa.2

According to Steinhausen, the outcome of adolescent-onset anor-
exia nervosa was more favourable in terms of mortality and chron-
icity than the outcome of anorexia nervosa with variable onset,
including patients with adult onset.1 All 119 patient series in the
Steinhausen review1 except two – the FinnTwin study3 and the
present study, i.e. the ‘Gothenburg anorexia nervosa study’,4–7 –
were based on clinical data.

Studies with exceptionally long observational periods

Three anorexia nervosa outcome studies (one from Germany,8 one
from the USA9 and one from Sweden10) report exceptionally long
observational periods of more than 20 years. All three studies
included patients only. Recovery from anorexia nervosa was
observed in 51% of patients after 21 years in the German study,8

in 63% of patients after 22 years in the American study9 and in
76% of patients after 33 years in the Swedish study.10 Two of the
studies reported crude mortality rate, corresponding to 16 and
18%, respectively.8,10 The three outcome studies either performed
personal interviews8,10 or telephone interviews9 at follow-up. Two
of the studies had a prospective design.8,9

Since 1985, we have carried out a prospective, longitudinal,
case–control study of individuals with adolescent-onset anorexia
nervosa. The individuals have been examined on four previous
occasions. The aims of the present study were as follows:

(a) to prospectively examine the very long-term outcomes of ado-
lescent-onset anorexia nervosa, including full recovery from
eating disorder symptoms, psychiatric morbidity, mortality,
global functioning and health-related quality of life (HRQoL).

(b) to identify predictors of outcome to determine risk factors for
developing anorexia nervosa.

For our study group we hypothesised that the outcomes of Global
Assessment of Functioning (GAF), HRQoL, eating disorder
outcome and psychiatric morbidity would be significantly worse
than for the matched comparison group. We hypothesised that
the outcomes within our study group would be better than the out-
comes of the clinical, long-term studies due to this sample being
partly community and population based and only including indivi-
duals with adolescent-onset anorexia nervosa.

Method

Study design and participants
The original study (study 1)

The anorexia nervosa group: In 1985, the so-called
Gothenburg anorexia nervosa study was initiated by M.R. and
C.G. All 4291 individuals born in 1970 and attending eighth
grade in Gothenburg underwent a physical examination and com-
pleted an eating disorder symptom questionnaire. All 4291* These authors contributed equally to this article.
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growth charts and questionnaires were scrutinised. All individuals
suspected to have anorexia nervosa were examined in person. All
children in special schools were assessed at the same time.
Regarding all boarding schools, M.R. established contact with the
school nurses and interviewed them regarding any child born in
1970 who could have anorexia nervosa. There were no cases of
home education. In the 1970 birth cohort, 23 girls and 2 boys met
criteria for anorexia nervosa before age 18. Only 1 girl declined
further examination, leaving 24 individuals (22 girls, 2 boys) in
the ‘population-based group’ (for further details see7). Three indivi-
duals from the population-based group fulfilled almost all the cri-
teria for anorexia nervosa according to the DSM-III-R (1987);
these participants were considered as partial cases. These three indi-
viduals met all criteria for anorexia nervosa shortly after study 1 (see
below). At the time of the epidemiological study, individuals with
anorexia nervosa, born in 1969 and 1971–1974, were also reported
to the researchers by the school health services after community
screening. In all, 27 adolescents (26 girls, 1 boy) formed the ‘popula-
tion-screening group’, which was not a clinical group. A third of the
population-screening group had not been in touch with any paediat-
ric, child and adolescent psychiatric or adult psychiatric service.

Due to the similar group structure, the two groups were pooled
together to form the ‘anorexia nervosa group’, consisting of 51 par-
ticipants with anorexia nervosa (48 girls, 3 boys).7 All 51 individuals
had been assigned a diagnosis of anorexia nervosa by a physician spe-
cialised in psychiatry (M.R.) and all met the DSM-III-R11 and the
DSM-IV (1994)12 criteria for anorexia nervosa. Therefore, all parti-
cipants were found to be true cases of the disorder. The mean age
at onset of anorexia nervosa was 14.3 years (range 10.0–17.2 years).

Comparison group: At the time of the anorexia nervosa
screening, a comparison group was recruited. For each of the 51 par-
ticipants with anorexia nervosa, the school health nurses selected a
same-gender classmate who was closest in age to the index child.
These comparison participants had no history of an eating disorder.
This group also consisted of 51 individuals (48 girls, 3 boys).

At the time of the original study (study 1), all 102 individuals
(51 anorexia nervosa, 51 comparison) underwent a physical and
psychiatric examination. The mothers were interviewed in a semi-
structured way and they completed questionnaires about the child’s
developmental history, psychiatric and personality traits, temperament,
interests and peer relationships. The assessment of childhood perfec-
tionism was made as a clinical judgement based on several-hours-
long interviews with the parents (e.g. including a semi-structured
validated interview).13 Information from a parental questionnaire,
the child healthcare centre and the patient registers were also used.

M.R. compiled case notes for all individuals. All information
that could raise suspicion that the child might have an eating
disorder had been excluded in these records. C.G., who was
blinded to group status, assigned psychiatric diagnoses (including
autism spectrum disorder [ASD]) and personality traits (including
perfectionism) based on the data from the case notes.7 In the
anorexia nervosa group, 12 participants had developed bulimia
nervosa after the onset of anorexia nervosa and a diagnosis of
bulimia nervosa was met either before or at study 1. This informa-
tion was based on growth charts, school nurse assessments and
questionnaires (and reported at study 1).7

Study 2, study 3 and study 4

The anorexia nervosa and comparison groups were followed up
6 years after the onset of anorexia nervosa (study 2; mean age
21 years), 10 years after onset (study 3; mean age 24 years) and
after 18 years (study 4; mean age 32 years). All 102 individuals
agreed to participate in all follow-up studies.

Study 5 (the present study)

All 102 participants were traced. Four individuals in the anorexia
nervosa group (two women, two men) declined participation (one
man lived abroad and worked ‘12–15 h a day’, one woman was
too disabled due to an anxiety disorder and one man and one
woman were not comfortable taking part in the research project),
leaving 47 participants (46 women, 1 man; 36 face-to-face inter-
views, 11 online video conferences/telephone interviews) in the
anorexia nervosa group. All 51 individuals (48 women, 3 men;
42 face-to-face interviews, 9 online video conferences/telephone
interviews) in the comparison group agreed to participate. In all, 98
out of 102 individuals participated in the study (drop-out rate 4%).

This study was approved by the Regional Ethical Review Board
at the University of Gothenburg (398–14) and followed the World
Medical Association’s Declaration of Helsinki. The individuals par-
ticipated voluntarily. Written informed consent was obtained from
all participants.

Procedures

The Mini-International Neuropsychiatric Interview (MINI 6.0)14

was used. Two of the individuals in the anorexia nervosa group
only agreed to participate in a short interview and therefore the
MINI was conducted to 45 out of the 47 participants in the anorexia
nervosa group. The eating disorder module of the MINI was consid-
ered too brief, and therefore the eating disorder domain of the
Structured Clinical Interview for DSM-IV (SCID-I)15 and a DSM-
5 (2013) checklist for feeding and eating disorders were added. In
the present study the DSM-5 criteria for feeding and eating disor-
ders have been applied.16

The GAF was used to assess general outcome. The Morgan–
Russell scales were used to calculate a ‘Morgan–Russell averaged
scale score’, which is a composite score summarising body and
weight concern, dieting, body weight, menstrual status, mental
state, attitudes toward sexual relationships and menstruations,
social relationships with family and friends, and employment
during the past 6 months. TheMorgan–Russell scales are well estab-
lished and the best-validated outcome instruments in anorexia
nervosa research.17

The 36-item Short Form Health Survey (SF-36),18 a generic
HRQoL instrument, is the most frequently applied HRQoL meas-
urement in eating disorders.19 It consists of four physical and four
mental subscales. The instrument includes two composite scores:
the Physical Composite Score (PCS) and the Mental Composite
Score (MCS).

Full recovery from eating disorder symptoms

In accordance with our definition of full recovery from eating dis-
order symptoms in study 3 and study 4,5,6 informed by Strober
et al,20 a fully recovered individual ‘refers to patients who have
been free of all criterion symptoms of anorexia nervosa or bulimia
nervosa for not less than 8 consecutive weeks’. It requires ‘the sus-
tained absence of weight deviation, compensatory behaviours, and
deviant attitudes regarding weight and shape, including weight
phobia’. In our sample, we also required being free from all criteria
of binge-eating disorder and that the individuals had been free
from the above symptoms for a minimum of 6 months. In the
present study information was obtained from the MINI, SCID-I,
the DSM-5 checklist for feeding and eating disorders and the
Morgan–Russell scales.

Statistical analyses

Mainly non-parametric tests were used, due to the scale scores not
being normally distributed. The chi-squared test or Fisher’s exact
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test were used for dichotomous variables and the Mann–Whitney
test for continuous variables. To assess change over time,
McNemar’s test and the Wilcoxon signed-rank test were used for
dichotomous and continuous variables, respectively. A P-value of
<0.05 was regarded as statistically significant. In cases of multiple
comparisons, the upper limit of false significance was calculated
as follows: (number of tests− number of significant tests on signifi-
cance level 0.05)*0.05/(1–0.05).

Predictive factors

Predictive factors were chosen in accordance with the 18-year
follow-up study (study 4)6 and focused mainly on variables mea-
sured at study 1 and on premorbid/retrospective childhood data.
The following predictors were investigated for their individual rela-
tionships with continuous outcome variables (GAF, Morgan–
Russell averaged scale score, PCS, MCS) and the dichotomous
outcome variable of full recovery from eating disorder symptoms:
age at onset of adolescent-onset anorexia nervosa and premorbid
body mass index (BMI); lowest BMI ever assessed at study 2 (con-
tinuous); perinatal factors and social class (ordinal); early gastro-
intestinal problems; primary amenorrhoea; premorbid problems
including problems with friends, major problems in the family,
major life events, parental divorce, death of family member; affect-
ive disorder; overweight; obsessive–compulsive disorder; obsessive–
compulsive personality traits; perfectionism; and ASD before study
1 and/or at study 2 (all dichotomous). Spearman correlations were
used to examine the association of two continuous/ordinal vari-
ables, Mann–Whitney test for the association of continuous/
ordinal with dichotomous variables and logistic regression for the
univariate associations of predictors with full recovery of eating dis-
order symptoms. Variables with P < 0.10 in the univariate tests were
included as possible predictors in the multiple stepwise regression
analyses (‘backward’ procedure in SPSS).

Results

There was no mortality. The mean ages at study 5 and the length of
the follow-up periods are presented in Supplementary Table S1
available at https://doi.org/10.1192/bjp.2019.113. Anthropometric
data are shown in Table 1.

General outcome

The outcome variables of the GAF and Morgan–Russell averaged
scale score were significantly lower in the anorexia nervosa group
(Table 1).

Changes in outcome between study 4 and study 5

Weight and BMI had increased significantly in the anorexia nervosa
and comparison group between study 4 and study 5 (Supplementary
Table S1). The GAF and Morgan–Russell averaged scale score had
not changed between the last two follow-ups in either group.

Eating disorders at study 5

Nine individuals (19%) in the anorexia nervosa group had a current
eating disorder, including three people with anorexia nervosa (two
classified as being in partial remission. If DSM-IV criteria had been
applied, one of the three people with anorexia nervosa would have
been classified as eating disorder not otherwise specified due to
regular menstruations) (Table 2). The mean duration of the first
episode of anorexia nervosa (calculated from onset of anorexia
nervosa) was 3.6 years (s.d. 3.0). The mean duration of all aggre-
gated episodes of anorexia nervosa was 4.9 years (s.d. 5.1). The

mean duration of all aggregated episodes of eating disorders
(including anorexia nervosa) was 10.2 years (s.d. 8.1).

Full recovery from eating disorder symptoms

In the anorexia nervosa group, 64% (n = 30) were considered fully
recovered. There was no significant difference in mean BMI
between recovered and non-recovered participants (recovered:
22.7 kg/m2, s.d. 3.1; non-recovered: 24.5 kg/m2, s.d. 7.2; P = 0.24).
The three individuals with current anorexia nervosa, including the
two in partial remission, had a mean BMI of 19.7 kg/m2 (s.d. 3.1,
range 16.3–22.4). Those with full recovery of eating disorder symp-
toms had significantly better outcome according to the GAF and
Morgan–Russell averaged scale score than those without full
eating disorder symptom recovery.

Changes in eating disorder diagnoses between study 4
and study 5 and over 30 years

Between the two most-recent follow-up studies, 17% (n = 8) of par-
ticipants fulfilled the criteria for anorexia nervosa at some point and
32% (n = 15) had experienced any type of eating disorder (including
anorexia nervosa) (Table 2; Supplementary Figure S1). Figure 1
shows the trajectories of the individuals’ eating disorders over
30 years. All of those who had anorexia nervosa at study 4 were
now free from any eating disorder. Figure 2 shows BMI over 30 years.

Other psychiatric disorders at study 5

Psychiatric morbidity was significantly over-represented in the
anorexia nervosa group (Table 2). DSM-5 anxiety disorders were
the most common psychiatric disorders in both groups, but they
were significantly more common in the anorexia nervosa group
(Table 2).

Changes in other psychiatric disorders between study 4
and study 5 and over 30 years

Between the two most-recent follow-up studies, psychiatric diagno-
ses were significantly more common in the anorexia nervosa group
than in the comparison group (Table 2). The percentages of psychi-
atric disorders in the original study and across the four follow-up
studies are available in Figure S2.

Treatment received

In the anorexia nervosa group, 23% had never received treatment
for an eating disorder. Only two individuals were in current treat-
ment for an eating disorder at study 5, including one person with
anorexia nervosa who received compulsory treatment. According
to the mean Morgan–Russell averaged scale score and the mean
GAF there was no difference between those who had ever received
treatment for an eating disorder and those who had not received
treatment.

HRQoL

A total of 37 people from the anorexia nervosa group and 47 from
the comparison group completed the SF-36 (Table S2). A drop-out
analysis showed that people in the anorexia nervosa group who
completed the survey had a significantly lower mean GAF score
(58.3) than those who did not (69.8; P = 0.043), and psychiatric
comorbidity was more common in those who completed the
survey than in those that did not (P = 0.015). The MCS was signifi-
cantly lower in the anorexia nervosa group (Supplementary
Table S2). Neither the mental subscale scores nor the MCS were sig-
nificantly lower among those in the anorexia nervosa group with a
current eating disorder. Individuals in the anorexia nervosa group
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with a current psychiatric morbidity scored significantly lower in all
subscale and composite scores than individuals without a psychi-
atric disorder.

Correlations between previously diagnosed ASD and
other variables

Our four previous studies have shown that 12% (n = 6) of the anor-
exia nervosa group had ASD at all four examinations (ASDx4).6 At
study 5, the mean GAF and Morgan–Russell averaged scale score
were significantly lower in the ASDx4 group compared with the
remainder of the anorexia nervosa group. No individuals in the
ASDx4 group had a current eating disorder at study 5.

Predictive factors for good outcome

Stepwise linear regression analysis revealed that higher age at onset
of adolescent-onset anorexia nervosa and perfectionism before onset
of anorexia nervosa were individual predictors for better outcome on
GAF, Morgan–Russell averaged scale score and MCS. Additionally,
early gastrointestinal problems were an individual predictor for
better outcome on the Morgan–Russell averaged scale score. In the
stepwise logistic regression for full recovery from eating disorder
symptoms, higher age at onset of adolescent-onset anorexia
nervosa was a significant predictor (Tables S3 and S4).

Discussion

This unique, controlled, 30-year follow-up study of adolescent-
onset anorexia nervosa has shown that the majority of people
with this disorder do well in the long-term perspective. There was

no mortality, almost two-thirds reported full recovery from eating
disorder symptoms and physical aspects of quality of life were
similar across the anorexia nervosa and comparison groups.
However, eating disorders were still present in a minority, affecting
one in five.

Due to the sample being partly population based and including
only cases of adolescent-onset anorexia nervosa, we had hypothe-
sised that the outcome of our anorexia nervosa group would be
better than other very long-term outcome studies. With no deaths
in our sample, we had better mortality results than clinical
outcome studies. Our findings were in line with the community-
based FinnTwin study, which reported no mortality after 10
years.21 The proportion of full recovery from eating disorder symp-
toms (64% in our anorexia nervosa group) was not better than that
seen in clinical studies with follow-up periods of more than 20
years.8–10

One other study has an observational period of more than 30
years.10 The sample had been admitted to hospital during the
period 1931–1960. Given that no evidence-based treatment for
anorexia nervosa had been developed during that period, it is sur-
prising that 76% of the sample had recovered after 33 years.
However, the mortality rate of 18% may be an indication of the
lack of knowledge about eating disorders in health services at the
time. Only 6% of participants had an eating disorder after 33
years.10 In our 18-year follow-up, we found 12% with an eating dis-
order.6 We expected to find, if anything, lower rates at the 30-year
follow-up, but instead we saw a small increase. We were surprised to
find that a third of the anorexia nervosa group fulfilled an eating dis-
order diagnosis during the past 12 years. However, this is in line
with a recent 20-year follow-up study of in-patients with anorexia
nervosa that showed a remission rate of only 39%. In that study,

Table 1 Comparisons between the anorexia nervosa and the comparison group regarding outcome variables and changes between baseline and study
5, and between study 4 and study 5

Baseline Anorexia nervosa study 4 Anorexia nervosa study 5

Anorexia
nervosa group

(N = 51)

Comparison
group
(N = 51)

P

Anorexia
nervosa
group
(N = 51)

Comparison
group
(N = 51)

P

Anorexia
nervosa
group

(N = 47)a

Comparison
group
(N = 51)

PMean s.d. Mean s.d. Mean s.d. Mean s.d. Mean s.d. Mean s.d.

Morgan–Russell
averaged scale
score

n/a n/a 9.74 2.08 11.02 1.17 <0.0001 9.60 1.82 10.67 1.63 0.003

GAF n/a n/a 65.18 17.98 82.39 12.84 <0.0001 60.72 17.23 80.20 14.78 <0.0001
Weight 49.52b 8.73 55.99 6.67 <0.0001 62.26 13.26 66.69 11.01 0.069 64.55 13.38 70.43 13.61 0.034
Height 164.61 6.95 167.08 7.42 0.06 166.78 6.52 169.00 7.03 0.101 166.20 5.97 169.09 6.80 0.028
BMI 18.28 2.90 20.02 1.75 <0.0001 22.36 4.55 23.41 4.21 0.23 23.36 5.00 24.72b 4.92 0.18

Change: baseline to study 5 Change: study 4 to study 5

Anorexia nervosa group
(N = 47)

Comparison group
(N = 51)

Anorexia nervosa group
(N = 47)a

Comparison group
(N = 51)

Mean s.d. P Mean s.d. P Mean s.d. P Mean s.d. P

Morgan–Russell averaged
scale scorec

n/a n/a −0.18 1.60 0.337 −0.35 1.12 0.062

GAFd n/a n/a −4.19 13.67 0.065 −2.20 11.04 0.133
Weighte 15.63 14.16 <0.0001 14.50b 10.71 <0.0001 3.36 7.11 0.003 3.96b 6.18 <0.0001
Heightf 1.71 3.47 <0.0001 2.01 3.89 <0.0001 −0.15 0.86 0.224 0.09 0.87 0.677
BMIg 5.31 5.16 <0.0001 4.69 3.87 <0.0001 1.23 2.57 0.002 1.34b 2.22 <0.0001

‘Baseline’ corresponds to study 1 (the original study), when the anorexia nervosa screening was performed. Average minimum BMI at the time was 14.9 kg/m2 (s.d. 2.6) in the anorexia
nervosa group. Out of 51 individuals in the anorexia nervosa group, 12 no longer fulfilled an anorexia nervosa diagnosis at the time of study 1. Due to multiple comparisons the upper limit of
false significance was calculated to be 1.2. Study 4, 18-year follow-up; study 5, 30-year follow-up/the present study; n/a, not applicable; GAF, Global Assessment of Functioning; BMI, body
mass index (kg/m2).
a. Two out of three males did not participate.
b. Based on 50 individuals.
c. Change from study 4 to study 5, anorexia nervosa versus comparison group: P = 0.547.
d. Change from study 4 to study 5, anorexia nervosa versus comparison group: P = 0.427.
e. Change from study 4 to study 5, anorexia nervosa versus comparison group: P = 0.654.
f. Change from study 4 to study 5, anorexia nervosa versus comparison group: P = 0.173
g. Change from study 4 to study 5, anorexia nervosa versus comparison group: P = 0.832.
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remission was defined as not fulfilling any eating disorder diagnosis
(including ‘eating disorder syndrome below the threshold of
DSM-IV’) for the past 3 months.22

The prospective design enabled us to study the individual trajec-
tories of anorexia nervosa and crossover from one eating disorder to
another. Between the 18- and 30-year follow-up, one in five had an
eating disorder relapse. Diagnostic crossover involving anorexia
nervosa, binge-eating disorder and other specified feeding or
eating disorder was also common during this follow-up period. At
the 10-year follow-up, study 3,5 half of the anorexia nervosa
group had met criteria for bulimia nervosa at some point, which
is in line with other long-term follow-up studies.20 However, from
study 4 and onwards bulimia nervosa was no longer observed
among the individuals in the anorexia nervosa group.

In this study, one in four people had never received treatment
for an eating disorder. Nonetheless, treatment did not affect the
outcome 30 years after the onset of anorexia nervosa. However,
since the individuals were not randomly allocated to receive or
not receive treatment, these outcome results must be interpreted
with caution. Our finding is in accordance with a 5-year follow-
up study of eating disorders where treatment did not affect the
outcome of any eating disorder.23 Our results may reflect that indi-
viduals with anorexia nervosa are reluctant to undergo treatment
and there is meagre scientific evidence for anorexia nervosa treat-
ment per se, with least evidence for adult patients.19 The resistance
to recovery posits anorexia nervosa among themost difficult psychi-
atric disorders to treat.

Regarding HRQoL, the PCS reflected a good outcome in the
anorexia nervosa group, but the MCS did not. The lower MCS
results could partly be explained by a significant over-representa-
tion of psychiatric morbidity and lower mean GAF among those
who completed the SF-36 compared with those who did not. In
our sample individuals with a current eating disorder did not
express worse HRQoL compared with those who had no current
eating disorder, whereas Eddy’s group9 found the physical and psy-
chological aspects of HRQoL to be significantly poorer among
people with unrecovered anorexia nervosa at the 22-year follow-
up. In a community-based study using the SF-36, individuals with
a self-reported history of anorexia nervosa had a poorer HRQoL
than those who did not have a history of anorexia nervosa.24

Later age at onset among individuals with adolescent-onset
anorexia nervosa predicted good outcome, i.e. adolescent onset is
better than childhood onset according to the GAF and the
Morgan–Russell averaged scale score. This is consistent with
outcome studies of childhood-onset anorexia nervosa,25 where the
illness ‘often takes a chronic and disabling course with highmorbid-
ity rates’.25 The individuals in our study with the lowest ages of onset
were in the same age range as the oldest children in the outcome
studies of childhood-onset anorexia nervosa (which had an inclu-
sion criterion of onset of anorexia nervosa before age 14).25

Premorbid perfectionism was a favourable prognostic factor even
though premorbid perfectionism has often been reported as a risk
factor for developing anorexia nervosa.26 Clinical perfectionism
may maintain the eating disorder psychopathology27 and therefore
an eating disorder treatment designed to produce enduring change,
enhanced cognitive–behavioural therapy, has included a module for
reducing clinical perfectionism. In contrast, perfectionism has been
shown to persist in individuals with good outcome and anorexia
nervosa recovery.28 Could it be that the perfectionism that drove
the illness was diverted to driving recovery, i.e. perfectionism can
both help and hinder in attaining a goal? Early severe gastrointes-
tinal problems also predicted a good outcome in the present
study. In our original study, M.R. found that half the individuals
in the anorexia nervosa group had an early history of severe gastro-
intestinal problems.7 These symptoms may reflect an immature
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gastrointestinal tract that caused a great deal of concern in child-
hood and during adolescence and therefore contributed to the
development of anorexia nervosa, but was subsequently not a risk
factor for perpetuating anorexia nervosa.

Strengths and limitations

To our knowledge, this is the only study that has followed people
with adolescent-onset anorexia nervosa and matched comparison
participants prospectively for 30 years. The sample is community
based and half of the participants with anorexia nervosa constitute
a total birth cohort. However, some factors may have influenced the
course of the illness. Even if all individuals were initially identified
in the community, half the group included a greater proportion of

individuals who had been in contact with treatment facilities. The
majority of individuals received treatment at some point, as
opposed to the FinnTwin study where only half of the participants
had been detected in the healthcare system.3 Even though some
individuals in our anorexia nervosa group did not seek treatment,
onemust bear inmind that identifying and following the individuals
prospectively for 30 years could be considered an intervention.

The comparison group was matched for age, gender and school,
and has been followed since the original study.Only two other research
groups have included a comparison group in their follow-up studies of
anorexia nervosa.29,30 The drop-out rate after 30 years was extremely
low; 96% agreed to examination for the fifth time in this project. The
prospective design made it possible to study each individual’s eating
disorder trajectory in detail over a period of 30 years.
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Fig. 2 Bodymass index (BMI) in the anorexia nervosa and comparison group in the original study and across the four follow-up studies. Average
BMI in each group at each of the five assessments is displayed. The number below each study indicates the mean age of all participants at that
assessment. Error bars indicate 95% CI. AN, anorexia nervosa; AN study 1, the original study; AN study 2, 6-year follow-up; AN study 3, 10-year
follow-up; AN study 4, 18-year follow-up; AN study 5, 30-year follow-up (the present study); COMP, comparison.
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Fig. 1 The trajectories of eating disorders over 30 years. The eating disorder diagnoses at each of the five assessments for all 51 individuals in
the anorexia nervosa group is shown. The numbers before the abbreviations in the boxes correspond to the number of individuals with the
condition. The column to the left shows the number of the study and, within brackets, themean age of the anorexia nervosa group at the time of
the study. From study 1 to study 4 the eating disorder diagnoseswere assigned according to the DSM-IV; the DSM-5 criteriawere applied at study
5. AN, anorexia nervosa; BE, binge-eating disorder; BN, bulimia nervosa; DO, dropped out; ED, eating disorder not otherwise specified (other
specified feeding or eating disorder according to the DSM-5); NO, no eating disorder.
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One of the weaknesses of this study pertains to the sample size:
47 individuals with adolescent-onset anorexia nervosa is a relatively
small number compared with other very long-term studies where
84–1218–10 patients were followed up. However, the present
study is the only one that can claim representativeness, with its
population-/community-based design.

Individuals who decline participation in a follow-up study may
represent those with the worst outcome.9 Our drop-out rate was 4%,
corresponding to four individuals of the anorexia nervosa group.
We had at least some follow-up information on all non-participants;
we had been in touch with all of them and at least half of them
worked full time. Based on these data we do not believe that our
small group of non-participants represents those with the worst
outcome.

Our definition of recovery (full recovery from eating disorder
symptoms for a minimum of 6 consecutive months) could be ques-
tioned and it may have been better to use a longer time period. Some
researchers have argued for a 1-year period without eating disorder
behaviours, due to the risk of relapse being greatest within 1 year
post-treatment or post-recovery.20,31 Our definition of recovery
includes physical (BMI), behavioural (absence of binge eating, com-
pensatory behaviours and restrictive eating) and psychological
(body image concerns and fear of weight gain) aspects. Khalsa
et al31 have reported that an instrument measuring psychological
symptoms of eating disorders, e.g. the Eating Disorder
Examination Questionnaire (EDE-Q),32 should be included in the
assessment, and that individuals who exhibit full eating disorder
recovery should score in accordance with community norms.
A weakness of our study is that we did not use the EDE-Q as an
outcome measure and therefore the more detailed aspects of
eating disorder symptoms were not assessed. Each of the four
other anorexia nervosa studies with a follow-up period of 20 years
or more8–10,22 have used their own definition of recovery, with
one research group arguing that their more strict definition resulted
in a recovery rate of only 39%.22 According to a recent review of the
definition of recovery of anorexia nervosa, Khalsa et al31 conclude
that ‘to date there are no consensus guidelines available’ for research
purposes.

Another limitation is that referral to eating disorder specialist
treatment by the researchers during the 30-year follow-up period
may have affected the outcomes of the study. At study 2, only a
total of 37% of the population-based group had received treat-
ment.33 At study 3, study 4 and study 5 the individuals with
current anorexia nervosa did not agree to be referred to an eating
disorder service.

Clinical implications

Adolescent-onset anorexia nervosa carries a good ‘lifetime’ progno-
sis in terms of mortality and anorexia nervosa chronicity. However,
high prevalence of anorexia nervosa relapses between the 18-year
and the 30-year follow-ups indicates that late relapses occur, even
though some individuals had been free from an eating disorder
for one or two decades. As clinicians, we must be aware that a sub-
stantial minority of patients will continue to need psychiatric
expertise for their eating disorder or other psychiatric disorders
for many years.

Higher age at onset of adolescent-onset anorexia nervosa pre-
dicted better general outcome. This finding implies that – among
school health nurses, school doctors, child psychiatrists and paedia-
tricians – more effort needs to be made to detect individuals with a
very early onset of anorexia nervosa, i.e. in childhood and early ado-
lescence. With regard to the good outcomes predicted by premorbid
perfectionism in this study, premorbid and clinical perfectionism in
anorexia nervosa has traditionally been regarded as challenging by

clinicians in terms of treatment outcome and prognosis. Clinically
we may have to reconsider this dogma, at least in terms of the pre-
morbid traits. However, premorbid perfectionism has to our knowl-
edge not been reported as a good prognostic factor previously and
therefore our finding needs to be replicated before taking further
clinical actions.

Sandra Rydberg Dobrescu, MSc, PhD, Student, Gillberg Neuropsychiatry Centre,
Institute of Neuroscience and Physiology, Sahlgrenska Academy, University of
Gothenburg, Sweden; Lisa Dinkler, MSc, PhD, Student, Gillberg Neuropsychiatry Centre,
Institute of Neuroscience and Physiology, Sahlgrenska Academy, University of
Gothenburg, Sweden; Carina Gillberg, MD, PhD, Associate Professor, Gillberg
Neuropsychiatry Centre, Institute of Neuroscience and Physiology, Sahlgrenska
Academy, University of Gothenburg, Sweden; Maria Råstam, MD, PhD, Professor of
Child and Adolescent Psychiatry, Department of Clinical Sciences Lund, Lund University;
and Visiting Professor, Gillberg Neuropsychiatry Centre, Institute of Neuroscience and
Physiology, Sahlgrenska Academy, University of Gothenburg, Sweden;
Christopher Gillberg, MD, PhD, Professor of Child and Adolescent Psychiatry, Gillberg
Neuropsychiatry Centre, Institute of Neuroscience and Physiology, Sahlgrenska
Academy, University of Gothenburg, Sweden; Elisabet Wentz, MD, PhD, Professor of
Psychiatry, Department of Psychiatry and Neurochemistry, Institute of Neuroscience and
Physiology, Sahlgrenska Academy, University of Gothenburg, Sweden

Correspondence: Elisabet Wentz, Department of Psychiatry and Neurochemistry,
Institute of Neuroscience and Physiology, University of Gothenburg, Högsbo Hospital,
House B4, Tunnlandsgatan 2A, SE-421 38 Västra Frölunda, Sweden. Email: elisabet.
wentz@gu.se

First received 14 Sep 2018, final revision 7 Mar 2019, accepted 1 Apr 2019

Supplementary material

Supplementary material is available online at https://doi.org/10.1192/bjp.2019.113.

Funding

C.G. received grant support from the Swedish Research Council (521-2012-1754), AnnMari and
Per Ahlqvist Foundation and from government grants under the ALF agreement. E.W. received
support from Jane and Dan Olsson Foundations (2015 and 2016-55), Wilhelm and Martina
Lundgren Foundation (vet2-73/2014 and 2017-1555) and Petter Silfverskiöld’s Memorial
Foundation (2016-007). L.D. was supported by Queen Silvia’s Jubilee Fund (2016) and the
Samariten Foundation (2016-0150). All authors received research support from the Birgit and
Sten A. Olsson Foundation for research on mental disabilities.

Acknowledgements

The authors thank all participants. We thank Ingrid Vinsa for collecting all the anthropometric
data.

References

1 Steinhausen HC. Outcome of eating disorders. Child Adolesc Psychiatr Clin N
Am 2009; 18: 225–42.

2 Arcelus J, Mitchell AJ, Wales J, Nielsen S. Mortality rates in patients with
anorexia nervosa and other eating disorders. A meta-analysis of 36 studies.
Arch Gen Psychiatry 2011; 68: 724–31.

3 Keski-Rahkonen A, Hoek HW, Susser ES, Linna MS, Sihvola E, Raevuori A, et al.
Epidemiology and course of anorexia nervosa in the community. Am J
Psychiatry 2007; 164: 1259–65.

4 Gillberg IC, Rastam M, Gillberg C. Anorexia nervosa outcome: six-year con-
trolled longitudinal study of 51 cases including a population cohort. J Am Acad
Child Adolesc Psychiatry 1994; 33: 729–39.

5 Wentz E, Gillberg C, Gillberg IC, Rastam M. Ten-year follow-up of adolescent-
onset anorexia nervosa: psychiatric disorders and overall functioning scales. J
Child Psychol Psychiatry 2001; 42: 613–22.

6 Wentz E, Gillberg IC, Anckarsater H, Gillberg C, Rastam M. Adolescent-onset
anorexia nervosa: 18-year outcome. Br J Psychiatry 2009; 194: 168–74.

7 Rastam M. Anorexia nervosa in 51 Swedish adolescents: premorbid problems
and comorbidity. J Am Acad Child Adolesc Psychiatry 1992; 31: 819–29.

8 Zipfel S, Lowe B, Reas DL, Deter HC, HerzogW. Long-termprognosis in anorexia
nervosa: lessons from a 21-year follow-up study. Lancet 2000; 355: 721–2.

9 Eddy KT, Tabri N, Thomas JJ, Murray HB, Keshaviah A, Hastings E, et al.
Recovery from anorexia nervosa and bulimia nervosa at 22-year follow-up. J
Clin Psychiatry 2017; 78: 184–9.

Anorexia nervosa: 30-year outcome

103
Downloaded from https://www.cambridge.org/core. 30 Nov 2020 at 11:32:45, subject to the Cambridge Core terms of use.

mailto:elisabet.wentz@gu.se
mailto:elisabet.wentz@gu.se
https://doi.org/10.1192/bjp.2019.113
https://doi.org/10.1192/bjp.2019.113
https://www.cambridge.org/core


10 Theander S. Outcome and prognosis in anorexia nervosa and bulimia: some
results of previous investigations, compared with those of a Swedish long-
term study. J Psychiatr Res 1985; 19: 493–508.

11 American Psychiatric Association. Diagnostic and Statistical Manual of Mental
Disorders, of Mental Disorders, 3rd edition revised (DSM-III-R). American
Psychiatric Press, 1987.

12 American Psychiatric Association. Diagnostic and Statistical Manual of Mental
Disorders, 4th edition (DSM-IV). American Psychiatric Press, 1994.

13 Gillberg C. Neuropsychiatric aspects of perceptual, motor and attention
deficits in seven-year-old Swedish children. MD thesis, Uppsala University,
1981.

14 Sheehan DV, Lecrubier Y, Sheehan KH, Amorim P, Janavs J, Weiller E, et al. The
Mini-International Neuropsychiatric Interview (M.I.N.I.): the development and
validation of a structured diagnostic psychiatric interview for DSM-IV and ICD-
10. J Clin Psychiatry 1998; 59: 22–33, quiz 4–57.

15 First M, Gibbon M, Williams J. Structured Clinical Interview for DSM-IV Axis I
Disorders - Patient Edition (SCID-I/P, Version 2.0, 4/97 Revision). Biometrics
Research Department, 1997.

16 American Psychiatric Association. Diagnostic and Statistical Manual of Mental
Disorders, 5th edition (DSM-5). American Psychiatric Press, 2013.

17 Steinhausen HC. The outcome of anorexia nervosa in the 20th century. Am J
Psychiatry 2002; 159: 1284–93.

18 Sullivan M, Karlsson J, Taft C, Ware Jr JE. SF-36 Health Questionnaire (Swedish
Manual and Interpretation Guide) (2nd edn). Sahlgrenska University Hospital,
2002.

19 Treasure J, Zipfel S, Micali N, Wade T, Stice E, Claudino A, et al. Anorexia ner-
vosa. Nat Rev Dis Primers 2015; 1: 15074.

20 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:
339–60.

21 Mustelin L, Raevuori A, Bulik CM, Rissanen A, Hoek HW, Kaprio J, et al. Long-
term outcome in anorexia nervosa in the community. Int J Eat Disord 2015; 48:
851–9.

22 Fichter MM, Quadflieg N, Crosby RD, Koch S. Long-term outcome of anorexia
nervosa: Results from a large clinical longitudinal study. Int J Eat Disord 2017;
50: 1018–30.

23 Ben-TovimDI,Walker K, Gilchrist P, Freeman R, Kalucy R, EstermanA. Outcome
in patients with eating disorders: a 5-year study. Lancet 2001; 357: 1254–7.

24 Mitchison D, Hay P, Mond J, Slewa-Younan S. Self-reported history of anorexia
nervosa and current quality of life: findings from a community-based study.
Qual Life Res 2013; 22: 273–81.

25 Herpertz-Dahlmann B, Dempfle A, Egberts KM, Kappel V, Konrad K, Vloet JA,
et al. Outcome of childhood anorexia nervosa-the results of a five- to ten-year
follow-up study. Int J Eat Disord 2018; 51: 295–304.

26 Fairburn CG, Cooper Z, Doll HA, Welch SL. Risk factors for anorexia nervosa:
three integrated case-control comparisons. Arch Gen Psychiatry 1999; 56:
468–76.

27 Fairburn CG, Cooper Z, Shafran R. Cognitive behaviour therapy for eating disor-
ders: a ‘transdiagnostic’ theory and treatment.Behav Res Ther 2003; 41: 509–28.

28 Srinivasagam NM, Kaye WH, Plotnicov KH, Greeno C, Weltzin TE, Rao R.
Persistent perfectionism, symmetry, and exactness after long-term recovery
from anorexia nervosa. Am J Psychiatry 1995; 152: 1630–4.

29 Sullivan PF, Bulik CM, Fear JL, Pickering A. Outcome of anorexia nervosa: a
case-control study. Am J Psychiatry 1998; 155: 939–46.

30 Halmi KA, Eckert E, Marchi P, Sampugnaro V, Apple R, Cohen J. Comorbidity of
psychiatric diagnoses in anorexia nervosa.ArchGenPsychiatry 1991; 48: 712–8.

31 Khalsa SS, Portnoff LC, McCurdy-McKinnon D, Feusner JD. What happens after
treatment? A systematic review of relapse, remission, and recovery in anor-
exia nervosa. J Eat Disord 2017; 5: 20.

32 Fairburn CG, Beglin SJ. Assessment of eating disorders: interview or self-report
questionnaire? Int J Eat Disord 1994; 16: 363–70.

33 Gillberg C, RastamM, Gillberg IC. Anorexia nervosa: who sees the patients and
who do the patients see? Acta Paediatr 1994; 83: 967–71.

Dobrescu et al

104
Downloaded from https://www.cambridge.org/core. 30 Nov 2020 at 11:32:45, subject to the Cambridge Core terms of use.

https://www.cambridge.org/core

	Anorexia nervosa: 30-year outcome
	Outline placeholder
	Studies with exceptionally long observational periods

	Method
	Study design and participants
	The original study (study 1)


	The anorexia nervosa group
	Comparison group
	Outline placeholder
	Study 2, study 3 and study 4
	Study 5 (the present study)

	Procedures
	Full recovery from eating disorder symptoms

	Statistical analyses
	Predictive factors


	Results
	General outcome
	Changes in outcome between study 4 and study 5
	Eating disorders at study 5
	Full recovery from eating disorder symptoms
	Changes in eating disorder diagnoses between study 4 and study 5 and over 30 years
	Other psychiatric disorders at study 5
	Changes in other psychiatric disorders between study 4 and study 5 and over 30 years
	Treatment received
	HRQoL
	Correlations between previously diagnosed ASD and other variables
	Predictive factors for good outcome

	Discussion
	Strengths and limitations
	Clinical implications

	Supplementary material
	Funding
	Acknowledgements
	References


