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a b s t r a c t

This study aimed to determine predictors of BMI and recovery for outpatients with anorexia nervosa
(AN).

Patients were participants of the ANTOP (Anorexia Nervosa Treatment of Out-Patients) trial and
randomized to focal psychodynamic therapy (FPT), enhanced cognitive behavior therapy (CBT-E), or
optimized treatment as usual (TAU-O). N¼169 patients participated in the one-year follow-up (T4).
Outcomes were the BMI and global outcome (recovery/partial syndrome/full syndrome) at T4. We ex-
amined the following baseline variables as possible predictors: age, BMI, duration of illness, subtype of
AN, various axis I diagnoses, quality of life, self-esteem, and psychological characteristics relevant to AN.
Linear and logistic regression analyses were conducted to identify the predictors of the BMI and global
outcome.

The strongest positive predictor for BMI and recovery at T4 was a higher baseline BMI of the patients.
Negative predictors for BMI and recovery were a duration of illness 46 years and a lifetime depression
diagnosis at baseline. Additionally, higher bodily pain was significantly associated with a lower BMI and
self-esteem was a positive predictor for recovery at T4.

A higher baseline BMI and shorter illness duration led to a better outcome. Further research is ne-
cessary to investigate whether or not AN patients with lifetime depression, higher bodily pain, and lower
self-esteem may benefit from specific treatment approaches.

& 2016 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

Anorexia nervosa (AN) is a serious illness leading to substantial
morbidity and mortality as a result of both malnutrition and sui-
cide (Zipfel et al., 2015). In 2011, in a meta-analysis, the standar-
dized mortality rate for patients with AN was estimated with 5.86
representing the highest mortality rate of all mental disorders

(Arcelus et al., 2011). Across centuries and patients, the disorder
shows a high persistence (Hay et al., 2012; Watson and Bulik,
2013). The identification of predictors of a positive outcome could
be one approach to better understand the course and respon-
siveness of the disorder. The aim of the present study was to
identify predictors of BMI and recovery in adult patients with
anorexia nervosa.

To date, several studies exist that have investigated predictors
of outcomes in adult AN patients. However, most of these studies
were observational and therefore, presumably, the included pa-
tient group varied widely regarding illness severity and other
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factors. In summarizing the results of the various studies that in-
vestigated outcome predictors in patients with AN, a specific result
pattern becomes evident: Almost every study – whether ob-
servational or interventional – found that higher body mass index
(BMI), lower age, and a shorter duration of illness at the beginning
of the study were significantly associated with a good outcome at
follow-up (Keel and Brown, 2010; Vall and Wade, 2015; Zerwas
et al., 2013).

However, regarding psycho-social predictors study results vary:
In their recent review, Vall and Wade (2015) summarized that
purge behaviors at baseline, higher levels of eating disorder pa-
thology, higher self-esteem, motivation to recover, and lower de-
pression levels at baseline predicted better outcomes at follow-up
in patients with eating disorders. Here, it is important to note that
the studies included in the review defined a “better outcome” for
AN patients in quite different ways: Calugi et al. (2014), for in-
stance, measured treatment outcome for AN inpatients using the
Global Severity Index (GSI) and the Depression subscale of the
Brief Symptom Inventory (Derogatis and Melisaratos, 1983),
Speranza et al. (2007) defined treatment outcome according to the
Psychiatric Rating Scale (PSR, (Herzog et al., 1993)), whereas Ka-
plan et al. (2009) predicted weight maintenance at 6 and 12
months following weight restoration.

However, single observational and RCT studies in AN patients
also reported additional predictors. For instance, from a large ob-
servational study Zerwas et al. (2013) reported that greater im-
pulsivity was a positive predictor whereas trait-anxiety was a
negative predictor of recovery. Here, recovery was defined as the
offset of AN symptoms if the participant experienced at least one
year without any eating disorder symptoms. Recently, Le Grange
et al. (2014) presented a predictor analysis based on data from a
randomized controlled trial (RCT) in adult patients with severe
and enduring AN. Results indicated that lower age, shorter dura-
tion of illness, being employed, and not taking psychotropic
medication were associated with a better eating-disorder related
quality of life (measured by the EDQOL (Engel et al., 2006) ) at the
twelve-months follow-up. In addition to those predictors, a better
social adjustment was predictive for a better mental health
(measured by the 12-item short form health survey, SF-12 (Ware
et al., 1996)) and restrictive subtype was associated with decreased
depressive symptoms according to the Beck Depression Inventory
(BDI, (Beck et al., 1996). However, the number of patients included
was small (n¼63) and for this study sample, the number of
identified predictors appears to be large.

Interestingly, to date, evidence regarding the role of depression
on the course or outcome of AN is scarce (Calugi et al., 2014). Many
studies have found that the percentage of depression in patients
with AN is high (Godart et al., 2007). However, results of a few
recent observational and interventional studies indicate that a
comorbid major depression at baseline is not a significant pre-
dictor of a negative treatment outcome (Calugi et al., 2014; Zerwas
et al., 2013). In contrast, in their review Vall and Wade (2015)
summarized that lower depression levels would be related to a
more positive outcome in eating disorders. However, a closer look
at the included studies reveals that this statement was valid for
patients with bulimia nervosa, whereas the studies of AN patients
did not find an association between depression severity and out-
come (Le Grange et al., 2014; Speranza et al., 2007).

The diverse results regarding psycho-social predictors of AN
outcome give rise to the hypothesis that there are, in fact, pre-
dictors that can be identified consistently across different AN
samples and studies, and those that could be dependent on the
study sample, setting, definition or measurement of the outcome
(e.g. BMI, eating disorder pathopsychology, definition of recovery
etc.) (Hartmann et al., 2011), time point of the outcome mea-
surement (at the end of treatment or at a longer follow-up point)

and chosen measurement instruments.
The aim of the present study was to determine the predictors of

BMI and a predefined global outcome measure in the large sample
of AN patients who were included in the multi-center Anorexia
Nervosa Treatment of Out-Patients RCT (ANTOP) (Wild et al.,
2009; Zipfel et al., 2014). We chose the one-year follow-up as a
target point because we were particularly interested in the out-
come of the patients after a longer time period. Specifically, we
wanted to investigate the role of depression and other Axis I dis-
orders regarding outcome at the one-year follow-up of the ANTOP
study. In addition, we wished to examine the role of outcome
predictors found in previous studies such as BMI, duration of
disorder, psychological characteristics of AN, self-esteem, and
quality of life. The identified predictors may have clinical im-
plications for differential therapy indications and therapy planning
in anorexia nervosa. Furthermore, the predictors may serve to
validate the development of new, optimized treatment programs
in research.

2. Methods

2.1. Study design and participants

The study sample consisted of the participants of the ANTOP
study. ANTOP was a multi-centered, randomized controlled effi-
cacy trial in adult AN patients (Zipfel et al., 2014). The study
compared two psychotherapeutic outpatient treatments for adults
with AN - focal psychodynamic psychotherapy (FPT) or enhanced
cognitive behavior therapy (CBT-E) - with an optimized treatment-
as-usual (TAU-O) approach. The trial protocol outlining details on
the study design was published elsewhere (Wild et al., 2009).
Between 2007 and 2009, 242 patients from the outpatient de-
partments of 10 participating University Departments of Psycho-
somatic Medicine and Psychotherapy in Germany were included in
the study. Inclusion criteria were: age Z18 years, female, and a
diagnosis of AN or sub-syndromal AN (lacking one diagnostic
criterion according to DSM-IV), with a body mass index (BMI)
between 15 and 18 �5 kg/m2. The diagnosis of AN or sub-syn-
dromal AN was confirmed by means of the structured clinical in-
terview for DSM-IV Axis I mental disorders (SCID-I) (Wittchen
et al., 1997).

Exclusion criteria included current substance abuse, neurolep-
tic medication usage, psychotic or bipolar disorder, serious un-
stable medical problems, and ongoing psychotherapy. At baseline,
patients received a comprehensive medical and diagnostic as-
sessment that included measuring their weight and height, and
conducting structured psychiatric and eating-disorder specific di-
agnostic interviews.

Written informed consent was obtained from each participant
at the baseline visit. The ethics committees at each of the parti-
cipating centers approved the study.

2.2. Treatments

Patients were randomized into one of three groups – two in-
tervention groups (FPT and CBT-E) and one control group (TAU-O).
Treatments for both the FPT and CBT-E groups were individual
outpatient interventions, and based on standardized treatment
manuals (Fairburn, 2008; Friederich et al., 2014). In these groups,
the therapy was comprised of 40 sessions over a period of 10
months (Zipfel et al., 2014).

The patients assigned to the TAU-O control group received
active support for further therapy planning. They received a list of
established outpatient therapists who practiced psychotherapy in
accordance with the general German psychotherapy guidelines. In
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