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ABSTRACT

ARTICLE HISTORY

Aims To study the 1-year outcome and to analyse predictors of outcome of a cohort of adolescent girls
with anorexia nervosa (AN) or restrictive eating disorders not otherwise specified (EDNOSr) treated as
out-patients in a family-based programme at a specialized eating disorder service. To calculate the
incidence of anorexia nervosa among treatment-seeking girls younger than 18 in Uppsala County from
2004 to 2006.

Methods A total of 168 female patients were offered treatment, and 141 were followed-up 1 year after
starting treatment, 29 with AN and 112 with EDNOSr.

Results Of the 29 girls who initially had AN, 6 (20%) had a good outcome and were free of any form of
eating disorder at follow-up; only 1 (3%) had AN. Of the patients with EDNOSr, 54 (48%) had a good
outcome and were free of eating disorders. Three (3%) had a poor outcome and had developed AN. The
incidence of AN was 18/100,000 person-years in girls younger than 12 and 63/100,000 in girls younger
than 18.

Conclusion Restrictive eating disorders, including AN, in children and adolescents can be successfully
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treated in a family-based specialized out-patient service without in-patient care.

Introduction

Anorexia nervosa (AN) continues to have a serious prognosis
despite considerable efforts to improve its treatment. Poor
outcome and a chronic course of disease have been reported
in 15%-20% of cases, and premature death occurs (1-3). In the
Global Burden of Disease Study 2013 eating disorders in
women aged 15-19 in Western Europe rank as number 7 (4).
However, in Sweden, mortality due to AN has decreased
dramatically (5). The most recent lethal case of AN in a person
under 20 was recorded in 1991 by the Swedish Causes of Death
Register (6).

There are ambiguous findings concerning the prognosis of
AN with adolescent onset. Some studies report a better
prognosis compared to later-onset AN, whereas others report
that pre-menarcheal onset has a poorer outcome (1,7). Most
studies are from specialist units where the referral system may
cause selection bias. Also, randomized controlled trials (RCTs)
that have been performed are difficult to interpret as many AN
patients evade randomization and follow-up (7-9).

There is increasing consensus that the start of treatment for
adolescent AN should focus on weight restoration (10,11).
Psychosocial treatment with reinforcement of parental engage-
ment, the Maudsley model (12), has shown the best long-term
outcome in adolescent AN (13,14). The evidence supporting
individual psychotherapy is weak (13). Costly in-patient treat-
ment, with disruption to everyday life, is still used for initiating

weight restoration (15). However, out-patient and day-patient
treatment (15-17) have been shown to be equally effective and
may have fewer untoward effects (18). Therefore, the latest
recommendations emphasize treatment provided by specia-
lized eating disorder (ED) services in out-patient settings with
parents involved in treatment (7,19,20). The ED service at
Uppsala University Hospital, serving Uppsala County, was
reorganized in line with these emerging recommendations in
2003. Moreover, the referral system was improved to shorten
waiting lists (11) and to enable assessment without delay. We
have analysed the 1-year outcome of a cohort of adolescent
girls diagnosed with AN or an eating disorder not otherwise
specified with restrictive eating behaviours (EDNOSr) in
Uppsala County, Sweden, treated between 2004 and 2006.
Since there is no universally accepted measure of recovery
from an ED (21), we have used the following three outcome
measures: 1) Not fulfilling the diagnostic criteria for AN, bulimia
nervosa (BN), or eating disorder not otherwise specified
(EDNOS) of the Diagnostic and Statistical Manual of Mental
Disorders, 4th edition (DSM-IV) (22); 2) Good outcome accord-
ing to the Morgan-Russell Outcome Assessment Schedule
(MROAS); and 3) School attendance on a full-time basis. For
each of the outcome measures a prediction analysis based on
the data registered at presentation of the ED was performed.
Furthermore, we calculated the incidence of AN among girls up
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to the age of 18, based on the treatment-seeking patients in
our catchment area.

Procedure
Patients

From 1 January 2004 to 31 December 2006, a total of 207
adolescent girls, 10 to 17.9 years old, from Uppsala County were
referred for assessment to the Eating Disorder Unit (EDU). Of
these, 18 declined assessment. Six did not fulfil criteria for an ED,
and 15 were not included since they had subthreshold bulimia
nervosa (Figure 1). The referral documents and weight curves of
those who declined assessment suggested that all had an ED
but not AN. Nine of these patients eventually received
treatment at other units in the Department of Child and
Adolescent Psychiatry (CAP). By then, their ED was not the most
prominent problem. Another 2 were re-referred with an ED
outside the study period, but neither had AN. Ten boys were
diagnosed with AN (n = 3) or EDNOSr (n = 7) but were not
included in this study. The participants included in the study
were 168 girls diagnosed with AN (n=31) or EDNOSr (n = 137).

Initial assessment and follow-up

The initial assessment was performed by a paediatrician (1.S.). It
followed a structured protocol and included the patients’
history of ED, demographic and medical background informa-
tion, a somatic examination, and weight and height measure-
ments. Patients’ weight and height history was obtained from
their school health services’ growth charts. Eating disorder
diagnoses and psychiatric diagnoses, according to the criteria
of DSM-IV, were based on a subsequent interview by a
specialist in child and adolescent psychiatry (A.R. or H.S.R),
with patients and their parent(s) (23) and supported by
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One year after diagnosis, the patients were invited to a
follow-up interview. A total of 132 (79%) participated in face-
to-face interviews conducted by the nurse or therapist who
had seen the patients during treatment. Nine were followed up
by telephone interview or by reviewing their clinical records; of
those 1 had AN, and 8 had an EDNOSr at initial assessment.
Weight and height were measured, and the self-report
instruments used at initial assessment were repeated and
supplemented by the Morgan-Russell outcome assessment
schedule (MROAS) (24). The patients’ clinical records were
scrutinized for past and present treatment and medication, and
the patients were interviewed according to a structured
protocol that maps ED symptoms and school attendance. For
the 60 patients who no longer fulfilled the diagnostic criteria
for an ED based on DSM-IV, the possible existence of lingering
eating-disordered ideations of weight and shape was further
explored using open-ended questions, and when there was
any doubt on evaluating the degree of symptoms this was
discussed within the team. However, the evaluation did
not pose any difficulties for the vast majority of patients,
and the ‘doubtful’ cases were very few and would not
influence the overall results. During this exploratory interview,
results of the self-report instruments were not available to the
interviewer. The study protocol was approved by the Regional
Ethical Vetting Board in Uppsala, Sweden (approval no. 2006/
265).

Instruments

Two instruments were distributed to all patients at initial
assessment and follow-up: 1) the Eating Disorder Inventory—
Children’s version (EDI-C) (25,26); and 2) the Montgomery-
Asberg Depression Rating Scale-Self Report (MADRS-S) (27,28).
At follow-up, the outcome was also evaluated using the
MROAS scales: A, B, C, and E (24) for the 3 months preceding

information from self-report instruments. the follow-up interview. Scale D—'Psychosexual state’,
Referred
207
Assessed Declined
189 18
[ I I
Included BN/ No
AN EDNOSr EDNOSb || ED
31 137 15 6
I I
Followed-up Lost to
141 Fup
2+25
I I
AN EDNOSF
29 112
EDNOSr | [No[|AN No EDNOSr | [AN | [ EDNOSb
ED ED
22 611 54 53 3 2

Figure 1. Number of adolescent girls assessed, diagnosed, and followed up after 1 year for anorexia nervosa (AN) or eating disorder not otherwise specified of
restrictive type (EDNOSr). BN = bulimia nervosa; EDNOSb = eating disorder not otherwise specified of bulimic type.
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concerning attitudes towards sexual relations and menstru-
ation—was not used, as it was inappropriate to most patients’
age and development.

Analysis of growth charts

A documented maximal weight was obtained from the
patients’ growth charts compiled by their school health
services. Weight loss was calculated as the difference between
this maximal weight and weight at assessment. Body mass
index (BMI) was calculated as weight/height? in kg/m?. Weight,
height, and BMI were recalculated into Standard Deviation
Scores (SDSs) (29,30).

Diagnostic criteria

Psychiatric diagnoses were established according to DSM-IV
(22). The weight criterion for AN was based on the International
Statistical Classification of Diseases and Related Health
Problems (ICD-10) (Diagnostic Criteria for Research) (31),
which, in adults, is a BMI equal to or below 17.5 kg/mz. This
corresponds to a BMI SDS below -2.00 (29,30) in an 18-year-old
girl, which was also used as the weight criterion for AN in this
study. A BMI SDS of -2.00 for a 16-year-old girl corresponds to
a BMI of 16.5kg/m?, for a 14-year-old girl it corresponds to a
BMI of 15.5kg/m? and for a 12-year-old girl to a BMI of
143 kg/m”. In young individuals, eating disorder symptoms
may not be verbally expressed; nevertheless, meal-related and
other behaviours may indicate a wish to avoid food and a
preoccupation and/or dissatisfaction with shape and form.
Care was, therefore, taken to assess both the symptoms
verbalized by the patients and the behaviours observed and
reported by their parents (32), although this is not stated in
DSM-IV. Depression was diagnosed according to DSM-IV (22)
criteria for a ‘depressive episode’.

The incidence of anorexia nervosa

The incidence of AN was calculated for all treatment-seeking
girls aged 10-17.9 and stratified in four age groups.

Statistics

All statistical analyses were performed using SPSS 15.0. Values
are reported as means +SD. Student’s t tests and chi-square
tests were used for comparisons of continuous and categorical
variables, respectively. Predictions of outcome were calculated
using logistic regression analysis for the outcome criteria: 1)
absence of ED according to DSM-IV; 2) good outcome
according to MROAS; and 3) attending school on a full-time
basis.

Treatment

In Sweden, county councils are responsible for funding and
providing health care. All services for child and adolescent
psychiatry are tax-funded and free of charge. In Uppsala
County, which has 300,000 inhabitants, 67,000 of which were

under the age of 18 in 2004, the Department of Child and
Adolescent Psychiatry (CAP) established the specialized Eating
Disorder Unit (EDU) in its present form in 2003. It is the only
treatment facility for adolescents with ED in the county. In
order not to delay the start of treatment, patients are
accepted for assessment without delay, following direct
inquiries by their parents or referral by their school health
services.

Care is provided by a multidisciplinary team. Treatment is in
line with American Psychiatric Association (APA) recommen-
dations (33). However, in-patient care is only used as an
emergency measure and not as a method for weight restor-
ation. Treatment is manualized and strongly emphasizes
parental involvement (12). The only difference between out-
and day-patient treatments is the time spent at the EDU. An
important feature of the Swedish social security system and
labour market regulations is the possibility for reimbursed
parental leave to care for a severely sick child up to the age of
18 and for as long as needed.

The treatment programme comprises four steps. Day-
patient treatment is offered when weight deficit is significant
or eating at home involves great difficulty. The most intensive
day treatment is composed of daily meals, usually from
breakfast to an afternoon snack, five days a week, and
supper once a week. Initially, out-patients come with one of
their parents for one to five meals a week, but, as soon as
families can manage meals at home, visits are reduced to once
or twice a week. Adherence to the programme is monitored by
weekly weighing.

The first step of the programme focuses solely on stopping
on-going weight loss. At the initial assessment, parents receive
advice regarding their role in the treatment and how to re-
establish normal meal practices and serve meals according to a
fixed schedule. School attendance is advised against, and
exercise is banned until normal eating has been re-established.
In family therapy, counselling is usually provided separately for
parents and the patient since the level of expressed emotions
may be high. Parents also participate in psycho-educative
groups. The first step typically lasts 1-3 weeks.

The second step begins when eating has been almost
normalized. It aims at restoring weight at a rate of 0.5-1kg/
week. If weight gain is slow and/or weight deficit large,
nutritional supplements are introduced. The second step
usually lasts 6-8 weeks.

The third step starts when a substantial proportion of the
weight deficit has been recovered, and consists of a gradual
reintroduction into school. This step usually takes several
months, and parental support at meal-times may still be
needed.

The fourth and final step starts only when eating, attending
school, and daily routines are being reliably maintained.
Cognitive Behavioural Therapy (CBT) with a ‘transdiagnostic’
approach for relapse prevention may be introduced (34). When
the effects of starvation are no longer present, the presence of
co-morbid psychiatric disease may have to be reassessed and
treated. The steps in the treatment programme are goal-
oriented. Progression to the next step can only take place
when the aims of the current step have been fulfilled.



Treatment is offered as long as any lingering features of the ED
are present.

Pharmacological treatment, primarily selective serotonin
reuptake inhibitors (SSRI), is only used for co-morbid disorders
such as depression or severe obsessive problems (35).
Olanzapine is tried if severe anxiety, constant rumination
over weight and shape, or a strong urge to exercise excessively
occurs (36).

Hospitalization is used only as an emergency measure.
When the risk for arrhythmia is imminent and/or there is
complete abstinence from both food and drink, admittance to
a paediatric ward for cardiac monitoring and naso-gastric tube-
feeding may be required. Patients with serious suicidal ideation
may require care at an adolescent psychiatric ward.

When adolescents are unwilling to participate in treatment,
they are not forcibly admitted. Rather, motivational sessions
are offered to support parents and enable them to motivate
their children to undergo treatment (37). If treatment progress
is poor, active treatment may be paused for a period of 1-2
weeks and motivational sessions offered. In such cases, medical
check-ups are performed weekly to ensure that emergency
situations do not develop.

There are no defined criteria as to when treatment should
be concluded. The patient, parents, and therapist can usually
agree that the ED symptoms no longer persist and that the
patient is well.
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Results

Characteristics of patients at assessment

At initial assessment, the 168 adolescent girls were diagnosed
with AN (n=31) or EDNOSr (n=137). The duration of ED
symptoms, according to patients’ and parents’ recall, was 9.1
+7.3 months (range <1-32 months) for AN, and 12 = 10
months (range <1-41 months) for EDNOSr. The assessment
was performed within 19 £+ 12 days (range 2-46 days) for AN
patients, and 27 + 20 days (range 0-117 days) for EDNOSr. Six
patients (4%) had previously been treated for an EDNOS, 14
(8%) had previously been treated for other psychiatric
disorders, and 17 (10%) were in treatment for other psychi-
atric disorders. At presentation, the current medication for
psychiatric disease was SSRI for depression (n=10) and
central stimulants for attention deficit/hyperactivity disorder
(ADHD) (n=2). Twenty-three patients (14%) reported current
somatic disease including diabetes type 1 (n=3), hypothyr-
eosis (n=3), juvenile rheumatoid arthritis (n=2), intestinal
disorders (n=4), and asthma/allergy (n=11). At first assess-
ment, 128 (91%) of the 141 patients followed-up completed
the EDI-C, and 138 (98%) completed the MADRS-S question-
naires. At follow-up, 115 (82%) and 118 (84%) completed the
EDI-C and MADRS-S, respectively. MROAS was conducted only
at follow-up; data were obtained from 124 (88%) patients
(Table 1).

Table 1. Diagnoses and eating disorder features at assessment and follow-up of 141 adolescents with eating disorders.

At 1-year follow-up
No ED (DSM-IV)

Free of all A few lingering
At assessment symptoms ‘symptoms’ Persistent ED
n=141 (100%) n=40 n=20 n=281 (57%)
AN 29 (21%) - - 4 (3%)
EDNOSr 112 (79%) - - 75 (53%)
EDNOS-BN - - - 2 (1%)
No ED B 40 (28%) 20 (14%) -
Depression 64 (45%) 2 (5%) 5 (25%) 32 (40%)
Weight-controlling behaviours
Food restriction 141 (100%) 0 0 75 (93%)
Exercise 61 (43%) 0 0 23 (28%)
Vomiting 29 (21%) 0 0 17 (21%)
Laxative use 0 0 0 1 (1%)
EDI-C n=128 n=33 n=20 n=62
Total score 74+33 47 £34 77+34 72+27
Drive for thinness 8+7 14+2%* 6+5*% 8+7
Bulimia 2+3 2+2 3+5 2+2
Body dissatisfaction 1M+7 5+5% 12+6 1317
Ineffectiveness 8+5 6+5 9+5 8+4
Perfectionism 4+3 33 3+2 4+4
Intrapersonal distrust 6+4 4+4 6+4 5+4
Interceptive awareness 7+5 4+4 8+7 7+4
Maturity fears 7+4 5+3 5+2 6+4
Asceticism 8+4 4+2 7+3 8+4
Impulse regulation 6+6 5+6 9+6 6+5
Social insecurity 7+4 7+£5 9+5 7+4
Morgan—-Russel outcome assessment schedule - n=35 n=19 n=70
A1-3 (food intake/weight) - 11.0+£1.1 96+16 72+23
B (menstrual pattern) - 8.8+49 11.2+1.7 6.1+5.5
C (mental state) - 113 +1.8 9.9 +3.1 9.7 £2.8
E5 (school attendance) - 11.5+2.1 11.2£29 10.7+2.6
MADRS-S n=138 n=32 n=20 n==66
Total score 17£10 6+6 1M1£9 14+£11

Values are means + SD.

Significance of difference versus values obtained at assessment:
*p<0.05;

**p<0.01.
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Characteristics of 27 patients lost to follow-up

Two (6%) of the 31 patients with AN refused the treatment
offered at the EDU and were also lost to follow-up. Of the
patients with EDNOSr, 25 (18%) were lost to follow-up; 5 of
these never started treatment. Five discontinued treatment
after a few sessions. Eleven were in treatment at other units of
the CAP because of neuro-developmental disorders (n=3) or
as part of a complex picture including self-harming behaviours
(n=28). Two accessed therapy outside the CAP, and 2 had left
the catchment area (Figure 1).

The 27 patients lost to follow-up did not differ in age,
weight, BMI, weight loss, duration of ED, weight-controlling
behaviours, co-morbid depression, or MADRS-S scores com-
pared to those followed up. Amenorrhea was less common in
those lost to follow-up, and they had higher (worse) scores on
the EDI-C subscales: drive for thinness, body dissatisfaction,
and asceticism.

Treatment given

Of the 141 patients followed up, 133 (94%) were treated at the
EDU and 5 at other units of the CAP. Three with EDNOSr did
not participate in any treatment (Table 2).

Thirty patients (21%), 14 with AN and 16 with EDNOSr,
were enrolled in the day care programme for some part of
the year, and 103 (73%) were out-patients throughout the
year. No patient had been detained for compulsory treat-
ment. There were no deaths. At follow-up, 77 (55%) were
still in treatment at the EDU, but only 3 were in the day care
programme.

Fifty-five patients (39%) took SSRI for some part of the year,
and for 44 the medication had not yet been discontinued at
follow-up. Thirty-three (23%) patients had taken olanzapine for
some part of the year, but only 7 were still taking it at follow-
up. Of the patients with AN, 15 (52%) had been treated with
olanzapine.

Table 2. Patients with anorexia nervosa (AN) or eating disorders not otherwise
specified, restrictive subtype (EDNOS), treated at the Eating Disorders Unit (EDU)
or at other units in the Child and Adolescent Psychiatry (CAP) department, and
number with each diagnosis at follow-up.

Diagnosis at 1-year follow-up

Treatment
during first year AN EDNOSr BN No ED
AN (n=29)
EDU, day care® 14 0 12 0 2
EDU, out-patient® 15 1 10 0 4
CAP, other units 0 - - 0 0
No treatment 0 - - 0 0
Total 29 1 22 0 6
EDNOSr (n=112)
EDU, day care® 16 2 1 0 3
EDU, out-patient® 88 1 36 2 49
CAP, other units 5 0 5 0 0
No treatment 3 0 1 0 2
Total 112 3 53 2 54
All patients (n=141) 141 4 75 2 60

*Treated in day care some part of the year.
POnly treated as out-patient during the year.
BN = bulimia nervosa and sub-threshold bulimia nervosa; ED = eating disorder.

Hospitalization

Three patients with AN were admitted to in-patient care: 1 with
anaemia (blood haemoglobin 57 g/L), 1 received naso-gastric
tube-feeding on a paediatric ward, and 1 had severe depres-
sion and was hospitalized at CAP for nearly 2 months.

Two patients with EDNOSr were admitted to a paediatric
ward: 1 for cardiac monitoring following complete refusal
to eat and drink, and 1 for naso-gastric tube-feeding.
Hospitalization lasted 2 days and 2 weeks, respectively.
Following discharge, the patients were treated in day care at
the EDU. Three with EDNOSr were admitted to a CAP ward for
depression, suicidal ideation, or family crisis; these admissions
lasted between 2 and 4 weeks. While hospitalized, the patients
continued treatment in day care at the EDU.

Of the 7 patients who were hospitalized (1 had been
both on a paediatric and a CAP ward) during their first year
of treatment, all had an EDNOS at follow-up. Only 2 patients
out of 168 (1.2%), 1 with AN and 1 with EDNOSr, required
emergency tube-feeding for 8 and 19 days respectively.
None of the patients lost to follow-up had been
hospitalized.

Anthropometry and menstrual status

Weight gain had been achieved at follow-up in all groups
(Table 3) and was of the same magnitude in patients with or
without an ED diagnosis, except for the 3 with EDNOSr at initial
assessment who had AN at follow-up. Menstrual status had
improved during the first year of treatment, but 30 (21%) still
had no menses at follow-up. Of these, 15 had not yet reached
menarche. They were between 10.8 and 16.0 (median 13.8)
years of age. One had a BMI SDS below -2.00 and persistent
AN. Among patients with secondary amenorrhea, 3 had had
EDNOSr at initial assessment but had lost weight and had AN
with a BMI SDS below -2.00 at follow-up.

Diagnoses and ‘lingering symptoms’ at follow-up

Of the 141 patients followed-up, 81 had a persistent ED and 4
had AN, whereas 60 (43%) did not have an ED according to
DSM-IV criteria. However, the explorative interviews with open-
ended questions revealed that 20 of these 60 occasionally had
some lingering symptoms and slight eating-disturbed idea-
tions (Table 1).

Diagnoses and self-reported symptoms at follow-up

Among 81 patients with a persistent ED, the prevalence of
different weight-controlling behaviours and the proportion of
patients with depression were approximately similar to that at
initial assessment. At follow-up, a total of 17 patients had
psychiatric co-morbidity other than depression: 5 were
diagnosed before assessment for their ED, and 12 were
diagnosed during their first year of treatment. These patients
had an obsessive-compulsive disorder (OCD) (n=7), ADHD
(n=15), autism spectrum disorder (n=3), bipolar disorder
(n=1), or non-mood psychosis (n=1).
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Table 3. Anthropometric measures and menstrual status according to diagnosis at assessment and follow-up of 168 adolescent girls

with eating disorders (ED).

Diagnoses at follow-up

Diagnosis at assessment AN AN EDNOSr BN No ED
n 31° 1 22 - 6
Age (years) 151+£2.0 14.3 16.4+£1.8 - 152+25
Weight (kg) 39.7+6.4 350 51.1%52 - 50.4+83
Height (m) 1.62 £0.09 1.58 1.65+£0.06 - 1.61+£0.08
BMI (kg/mz) 151+£1.22 141 18.8+£1.26 - 19.2+£1.5
BMI (SDS) -2.73+0.68 -3.14 -0.84+0.74 - -0.24+0.23
Weight gain (kg) - VAR 10.7 +4.2 - 125+1.6
Menstrual status
Pre-menarcheal 10 1 4 - 2
Secondary amenorrhea 19 0 7 - 0
Menses - 0 1" - 4
Contraceptives 2 0 0 - 0
Pregnant 0 0 0 - 0
EDNOSr AN EDNOSr BN No ED
n 137° 3 53 2 54
Age (years) 152+£1.7 174+£19 16.2+1.8 16.2+1.4 16.1£1.5
Weight (kg) 500+73 453+3.6 543+76 553+9.6 57.2+7.39
Height (m) 1.64 £0.08 1.69 £0.04 1.64 £0.07 1.67 £0.03 1.66 £0.08
BMI (kg/mz) 185+£1.97 159+1.11 20.0+2.14 19.6 £2.64 20.6 +£1.94
BMI (SDS) -0.70+0.88 -2.80+0.69 -0.22+0.98 —-0.44+0.90 0.03+0.76
Weight gain (kg) - ~73£2.1 48+57 66+5.7 63+47
Menstrual status
Pre-menarcheal 15 0 6 0 2
Secondary amenorrhea 37 3 4 0 1
Menses 73 0 29 2 3
Contraceptives 12 0 14 0 16
Pregnant 0 0 0 0

Values are means = SD for the number of observations indicated.
“Two patients with AN and 25 with EDNOS were not followed up.
b .

Weight 27.9kg at treatment start, day care.

BN = bulimia nervosa or sub-threshold bulimia nervosa.

Psychometric measures

At follow-up, the MADRS-S scores were lower than at first
assessment in all groups, especially among those who had
recovered from their ED. Also, EDI-C scores were lower at
follow-up on the subscales for drive for thinness and body
dissatisfaction in patients who did not have an ED diagnosis
and were completely free of symptoms (Table 1). Those not
fulfilling DSM-IV criteria for an ED diagnosis but with lingering
symptoms had not improved as much, while those still with an
ED diagnosis had EDI-C scores comparable to those at initial
assessment.

The Morgan-Russell Outcome Assessment Schedule
overall outcome measures

The MROAS was performed for 124 (88%) patients at follow-up,
and overall scores were high indicating a favourable outcome
(Table 1). Thirteen (45%) of the patients with AN at assessment
and 56 (74%) of those with EDNOSr at assessment had a good
outcome. Those who still had an ED diagnosis had lower scores
on the subscales for food intake and menstruation (p <0.001).
Notably, the subscales for family relationships, social activities,
and school/work did not differ between groups with good or
poor outcome, while the subscales for autonomy and personal
contacts were lower for those with an ED diagnosis (p <0.01).
At follow-up, 122 patients (87%) were back at school on a full-
time basis, although 14 (10%) had had to restart the academic

year. Of those who did not have an ED diagnosis, 54 (90%)
were in school.

Outcome in patients with anorexia nervosa

At follow-up, all patients with AN at assessment had gained
weight. One (3%) of 29 patients still fulfilled the criteria for AN,
6 (21%) did not have an ED diagnosis, and 22 (76%) fulfilled the
criteria for an EDNOSr (Table 2). Twenty-eight (97%) had
recovered their weight to a level >-2.00 BMI SDS. Fifteen (52%)
had regained menstruation, 7 (24%) still had secondary
amenorrhea, and 7 (24%) had not reached menarche
(Table 3). Twenty-seven (93%) were back at school on a full-
time basis. Of the 29 patients with AN, 14 (48%) had been
treated in day care during some part of the year, and 2 of these
did not have an ED diagnosis at follow-up. At follow-up, of the
15 (52%) who had been treated entirely on an out-patient
basis, 1 still had AN while 4 did not have an ED diagnosis
(Table 2). Another 3 patients with EDNOSr at the initial
assessment had been treated as out-patients but fulfilled
criteria for AN at follow-up.

Prediction of outcome

The outcome predictors studied were: age at ED onset, age at
menarche, BMI SDS at top weight, previous psychiatric disease,
duration of the ED at presentation, menstrual status and BMI
SDS at presentation, mode of weight control, presence of
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depression, self-destructive behaviours, and psychiatric or
somatic co-morbidity. The outcome predictors differed only
in that BMI SDS at presentation was lower in those with an ED
at follow-up (p<0.01). Of the self-reported measurements, the
EDI-C subscales for body dissatisfaction, ineffectiveness, asceti-
cism, and social insecurity were higher in those who had an ED
at follow-up (p <0.05). High BMI SDS at presentation predicted
a favourable outcome (odds ratio (OR) of 2.12, 95% confidence
interval (Cl) 1.06-4.23, p <0.05) for a 1-unit change in BMI SDS.
The psychometric measurements, which were significant in the
univariate analysis, did not improve prediction.

Good somatic outcome is defined by MROAS as weight
being within 15% of that expected and having menses.
Patients with good somatic outcome were older at the start
of ED symptoms (p <0.01), older at presentation (p<0.01), and
more often had retained menstruation (p<0.001). However,
they did not differ regarding psychometric measurements.
Good somatic outcome according to MROAS could not be
predicted in a logistic regression analysis.

Attending school on a full-time basis or not was analysed as
an alternative outcome measurement. Psychiatric co-morbidity
was a weak predictor for not attending school as evidenced by
an OR of 3.09, Cl 1.02-9.35 (p =0.05). Neither anthropometric
nor psychometric measurements improved prediction.

Eight patients had discontinued treatment, although further
treatment had been strongly advised. Such a dropout rate
could not be predicted using the above measurements. Four of
these patients did not have an ED at follow-up.

Incidence of AN

The ages of the 31 patients with AN at assessment ranged from
10 to 17.9 years. There were 2, 7, 9, and 13 patients with AN in
the four age groups: 10-11.9, 12-13.9, 14-15.9, and 16-17.9
years, respectively. Three patients with EDNOSr developed AN
during follow-up but after the inclusion period ending 31
December 2006. They were, therefore, not included in the
incidence calculation. The number of population person-years
of observation was based on the mid-year population in the
county of Uppsala from 2004 to 2006 obtained from Statistics
Sweden (www.scb.se). The population person-years of obser-
vation were 11,311, 12,487, 12,869, and 12,158 in the four age
groups. This adds up to a total of 48,825 person-years in girls
aged 10-17.9 in the county. The 31 cases with AN generate an
annual incidence of 63 new cases per 100,000 person-years in
girls aged 10-17.9 and an annual incidence in the subgroups of
18, 56, 70, and 107 per 100,000, respectively.

Discussion

We report on a prospective 1-year follow-up of a 3-year cohort
of all child and adolescent girls diagnosed with AN or EDNOSr
from a defined catchment area and treated at a single
specialized EDU. The assessment and manualized treatment
was uniform and in line with APA recommendations (37). It
focused on family support to enable the parents to help their
child back to normalized eating behaviours. The extensive
acceptance, good adherence to treatment, and limited losses

at follow-up suggest that the documented outcome was
representative of the initial cohort. Treatment for adolescents
was free of charge and fully financed by taxes paid in the
county of residence. Treatment elsewhere in Sweden would
have generated a request to the CAP for reimbursement.
Private health insurance or out-of-pocket payment for specia-
lized care of adolescents is extremely rare in Sweden. It is
therefore unlikely that any treatment-seeking patients with AN
would be missed. It is, however, possible that patients/families
with EDNOSr and less severe symptomatology would chose
support elsewhere. Indeed, such patients could probably be
found among these who declined assessment.

We report two main findings. Firstly, almost all of the
adolescent girls with AN or EDNOSr, irrespective of severity,
could be treated as day- or out-patients without planned
admissions or planned tube-feeding. Secondly, the vast
majority of patients improved considerably in weight and
menstrual status.

Prediction of not having an ED, at follow-up, was not strong,
but it is notable that the high BMI SDS was the only predictor
of such favourable outcome, which is an important predictor in
numerous previous investigations (1,38). In this context it is
important to note that the state of the patient at assessment is
dependent not only on the natural course of the disease but is
also influenced by the service organization. Weight loss can be
reduced if the suspicion of an ED is raised early, when
awareness of ED in the population is high, and when access to
adequate care is rapid and uncomplicated. This has been
achieved in our service through a close contact between
school health services and the EDU, and by the possibility for
parents to contact the EDU directly. It is thus possible that a
health care organization with rapid access to care would
improve outcome. It could then be expected that also short
duration of disease and low age would emerge as predictors of
a favourable outcome (1,38). This was not the case in the
present study, but it is possible these potential predictors are
mediators of higher BMI SDS at presentation, which then
remains the single important predictor. In line with previous
studies psychometric measures of ED psychopathology did not
predict outcome (38). It is notable that the variation of these
measures at presentation was considerable and could be
confounded by denial or minimization, which makes them less
useful as predictors. Good outcome according to MROAS
focuses on somatic outcome measures and could not be
predicted by the multiple regression. This is not surprising in
view of the fact that the vast majority of patients, and also
those who still had an ED, had recovered weight and
menstruations at follow-up. An alternative outcome measure
is the ability to attend school, which presently could not be
predicted by ED-related parameters. We only found a weak
effect of co-morbid psychiatric disease on school attendance at
1-year follow-up. In many outcome studies, psychiatric co-
morbidity is associated with less favourable ED outcome (1).
Our data would suggest that the ED had been handled during
treatment, but the co-morbid psychiatric disease may cause
difficulties when responsibilities have to be transferred from
the parents to the adolescent. It is evident that parents must
get adequate support to enable them to help their child.



Further studies are needed to evaluate how actual and
perceived parental support influences outcome (39).

The challenge of the ego-syntonic values of ED symptoms
and the ambivalence concerning treatment that focuses on
weight gain and eating habits was addressed by offering only
one treatment option and supporting the parents to help their
children to adhere to it. This is not to say that treatment is only
about eating and that it is concluded when full nutritional
rehabilitation has been achieved. The important message to
get across is that psychological issues, especially those outside
the core symptoms of ED, are addressed once eating has been
normalized and weight gain is well under way.

AN is often described as a disease with a protracted course,
and there are reports of ca. 25% persistence of AN after 10-15
years (37,40). The present results give a more optimistic view
and confirm the importance of early interventions as under-
scored by Walsh (41) who explained that dieting is a habitual
behaviour with specific pathways involving the amygdala,
striatum, and the orbitofrontal cortex. Hopefully, by breaking
the habit early, the risk for chronic development can be
reduced. Treasure and Russell (11) have also highlighted the
importance of early interventions, emphasizing the risk of
permanent damage to the developing brain caused by
starvation. Preventing such damage may be the key to
preventing a chronic course and the desperate outcome of
chronic AN. There is no consensus regarding the definition of
‘normality’ or of being ‘free of symptoms’ when recovering
from an ED (21). Therefore, the significance of being com-
pletely symptom-free is unknown; one can only speculate that
it implies a decreased risk of relapse (40).

Comparing studies of the incidence of AN in children and
adolescents entails several challenges; using different gender
and age groups as well as different weight cut-offs creates
difficulties. To define AN as strictly as possible, we have used a
BMI SDS <-2.0 as the weight criterion together with amenor-
rhea. Thus, the AN incidence in our study was 63/100,000 for
girls aged 10-17.9 and 107/100,000 for girls aged 16-17.9. This
is lower than the 110/100,000 incidence reported by Lucas
et al., based on a retrospective study of medical records from
treatment-seeking 10-19-year-old female patients in 1980-
1984 in Rochester, USA (42). This higher incidence may be
explained by the inclusion of 18-19-year-old females (43). In a
recent study from Canada (44), the incidence among girls aged
10-12 was found to be 9.4/100,000 person-years, which is
lower than our results. In a study by Nicolls et al. (45), the
incidence was found to be 3.6/100,000 and 4.5/100,000 in the
age groups 10-11 and 11-12, respectively, which could be
explained by the fact that boys were also included. There are
several possible explanations for these discrepancies: 1) active
screening may identify a few cases of AN which spontaneously
improve without care; 2) there may be differences in the
weight cut-offs used and age groups included; 3) incidence
may vary considerably over time and place; and 4) when
treatment is easily accessible without delay, patients may be
less underweight and may not have reached the weight
criterion for AN.

There are strong similarities between the patients studied
here with AN and those in the two most cited RCTs of children
and adolescents with AN (17,46). Comparing results from
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Table 4. Comparison of 1-year outcome in two RCTs in specialist out-patient and
family-based therapy (FBT) with a case series of a specialist out-patient FBT in
Sweden.

Rosling,
Gowers, Lock, 2013,
2007, UK 2010, USA Sweden
Population base (million) 7.2 ~4.4 0.3
Length of study (years) 3 4 3
AN identified/included 216/170 (79%) 175/121 (69%) 31/29 (93%)
AN in comparable treatment 55 61 29
At assessment
Mean age (years) 14.9 14.1 15.1
Mean disease duration (months) 13 12.3 (+8.5) 9.1 (£7.2)
Amenorrhea 91% some not 100%
Mean BMI (kg/mz) 15.3 (£1.6) ~16.2 15.1 (£1.2)
Mean BMI SDS ~-2.5 ~-1.5 -2.7 (£0.7)
1-year follow-up
Followed-up 53 (96%) 51 (84%) 29 (100%)
Mean BMI (kg/mz) 17.9 (£2.2) ~x~19.2 18.7 (£1.5)
Mean BMI SDS ~-13 ~-05 -0.8 (£0.8)
Outcome (MROAS)
Good 8 (15%) 21 (42%) 13 (45%)
Intermediate ~ EDNOS 22 (40%) 24 (48%) 15 (52%)
Poor ~ AN 24 (44%) 5 (10%) 1 (3%)

= approximation.

different studies can be difficult because of different criteria for
diagnosis, treatment, and measurements of recovery (2).
Combining MROAS and weight recovery measurements
enables comparisons between the three studies. The anthropo-
metric data were recalculated into kilograms and meters.
Individual weights, heights, and ages were not available, and
BMI SDS was estimated on a group level using the mean values
given in the articles (Table 4). The weight criterion for AN in the
RCT by Lock et al. (46) has a less strict cut-off than BMI SDS
-2.0. At 1-year follow-up, there had been a weight gain
corresponding to an improvement of ca. 1.0 BMI SDS over the
year. In our study, there was an improvement of 1.9 BMI SDS. In
the RCT by Gowers et al. (17), they reported a ‘crude’ (not
corrected for age) BMI at baseline of 15.3 and of 17.9 at 1-year
follow-up. The corresponding values for ‘crude’ BMI in our
study were 15.1 and 18.7, respectively.

In addition to different criteria for AN, the most striking
differences between the studies are our limited use of in-
patient treatment compared to the two RCTs and our high
coverage of AN cases in our catchment area. The nearly
exclusive day-/out-patient treatment may have augmented the
self-confidence of both the patients and their parents and
contributed to the outcome. In goal-oriented treatment steps,
it is possible to make individual adjustments, which may have
helped overcome the need for hospitalization. RCTs often yield
better results than naturalistic clinical studies (47). However, we
are reporting on family-based treatment in a specialist out-
patient setting which yielded results as good as or even better
than those reported from two RCTs, especially when taking
into consideration the higher proportion of poor outcome in
the RCTs and the risk of long-standing AN (Table 4) (17,46).

One weakness in this study is that the nurses/therapists who
conducted the follow-up interviews knew the patients and
were not blind to baseline measurements or progress through
treatment. However, their knowledge of the patients and their
families contributed to the retention of most of the patients for
follow-up. Moreover, an interviewer with a relationship with a
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patient is more likely to discover lingering ED symptoms, which
would otherwise pass unnoticed because of minimization or
concealment. This allowed for an attempt to sharpen the
stringency of the definition of recovery and assess whether
patients without an ED according to DSM-IV were completely
free of disturbed eating ideation (40).

A second weakness refers to the calculation of AN incidence,
as we have only used treatment-seeking adolescents and not
an epidemiological screening approach. Nevertheless, we
believe that few cases, if any, of AN have been missed
thanks to co-operation with the school health services, which
means that weight loss in an adolescent girl would hardly go
unnoticed.
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