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Abstract

Background: For anorexia nervosa, firm evidence of the superiority of specialized psychological treatments is limited
and economic evaluations of such treatments in real world settings are scarce. This consecutive cohort study exam-
ined differential (cost-)effectiveness for adult inpatients and outpatients with anorexia nervosa, after implementing
cognitive behavioral therapy-enhanced (CBT-E) throughout a routine setting.

Methods: Differences in remission, weight regain and direct eating disorder treatment costs were examined
between one cohort (N=75) receiving treatment-as-usual (TAU) between 2012-2014, and the other (N=_88) CBT-E
between 2015-2017. The economic evaluation was performed from a health care perspective with a one-year time
horizon, using EDE global score < 2.77, the absence of eating disorder behaviors combined with a BMI> 185, as effect
measure. Incremental cost-effectiveness ratios were calculated and cost-effectiveness planes and cost-effectiveness
acceptability curves were displayed to assess the probability that CBT-E is cost effective compared to TAU.

Results: Using direct eating disorder treatment costs in the cost-effectiveness analysis, the cost-effectiveness

plane of the base case scenario for all patients indicated a 84% likelihood of CBT-E generating better health gain at
additional costs. The median ICER is €51,081, indicating a probable preference for CBT-E (> 50% probability of cost-
effectiveness) assuming a WTP of €51,081 or more for each additional remission, On remission, no difference was
found with 9.3% remission during TAU and 14.6% during CBT-E (p =.304). Weight regain was higher during CBT-E
(EMD=1.33 kg/m?, SE= 29, 95% Cl [0.76-1.9], p<.001).

Conclusions: In this mixed inpatient and outpatient cohort study, findings indicate a probability of CBT-Ebeing more

effective at higher costs. These findings may contribute to the knowledge of effectiveness and cost-effectiveness of
specialized psychological treatments.

Plain English Summary: In this study, the effectiveness and treatment costs of a specialized psychological treat-
ment for adult clients with anorexia nervosa were compared with a regular, non-specialist treatment. One group of
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inpatients and outpatients did receive non-specialist treatment, the next group of inpatients and outpatients received
CBT-E, a specialized treatment, later on. CBT-E is recommended for clients with bulimia and with binge eating disorder,
for clients with anorexia nervosa it is less clear which specialized psychological treatment should be recommended.
Results indicate that at end-of-treatment, CBT-E was not superior on remission. When looking at weight regain, CBT-E
seemed superior than the treatment offered earlier. Economic evaluation suggests that CBT-E generates better health
gain, but at additional costs. This study contributes to the knowledge on the effectiveness and treatment costs of
psychological treatments, as they are offered in routine practice, to adults with anorexia nervosa.

Keywords: Anorexia nervosa, Cognitive behavior therapy-enhanced, Treatment-as-usual, Effectiveness, Cost-

effectiveness

Background

Anorexia nervosa is a psychiatric disorder associated
with a poor prognosis. For adults with anorexia nervosa,
evidence is lacking for prioritizing one specialized treat-
ment over the other, or even for prioritizing specialized
over non-specialized treatments [1, 2]. Furthermore, with
regard to regaining weight or with regard to reducing
anorexia nervosa psychopathology, no conclusive rec-
ommendations can be made on an optimum treatment
setting [3, 4], even though guidelines agree on hospital
admission in case of high medical or psychiatric risk [4].
Individual eating-disorder-focused cognitive behavioural
therapy is one of the specialized psychological treatments
for adults recommended by NICE [5]. For underweight
patients, Fairburn et al. [6] developed an enhanced
eating-disorder-focused individual cognitive behavior
therapy (CBT-E Underweight), an adaption of CBT-E
for normal weight eating disorder patients. Effectiveness
studies showed that CBT-E Underweight can be delivered
in both routine outpatient practice [7-12] and inpatient
practice [13]. Despite these findings, implementation of
recommended specialized treatments in routine practice
lag, especially in inpatient settings [14].

Published CBT-E Underweight effectiveness studies
involved a limited number of therapists and, in most out-
patient studies, patients with severe underweight were
excluded [7, 10, 11]. Besides, as the involved outpatient
services were unable to offer inpatient care, in case of
hospitalization, CBT-E interventions were discontinued.

Examining cost-effectiveness of recommended treat-
ments next to effectiveness, is valuable and may contrib-
ute to decision making on what treatment best to offer in
clinical practice, but for anorexia nervosa, they are rarely
done [15, 16]. An economic evaluation on adolescents
with anorexia nervosa suggests that specialist outpatient
services have a higher probability of being cost-effective
than both general services and inpatient services [17].
Until now, there has been only one economic evaluation
of CBT-E Underweight; Egger et al., examined the cost-
effectiveness of focal psychodynamic psychotherapy,
treatment-as-usual (TAU) and CBT-E for outpatients.

They found that, employing weight gain as effect meas-
ure, CBT-E Underweight was dominant compared with
TAU, although differences in weight regain between the
conditions were negligible [18].

The aims of the present consecutive cohort study were
to examine (1) effectiveness and (2) cost-effectiveness of
CBT-E Underweight, offered to all referred adult anorexia
nervosa inpatients and outpatients who are significantly
underweight (N'=88), receiving treatment between 2015
and 2017, compared with treatment-as-usual offered to
all referred inpatients and outpatients (N="75) between
2012-2014. We hypothesized that, compared to treat-
ment-as-usual, implementing CBT-E Underweight
would lead to an improvement in effectiveness and in
cost-effectiveness.

To our knowledge, this is the first CBT-E (cost)-effec-
tiveness study including all referred, mixed inpatients
and outpatients, with a BMI between 12.5 and 17.5, dur-
ing a two-and-a-half year period.

Method

In this nonequivalent control group pretest—posttest
study, differential (cost-)effectiveness was examined
between two cohorts of adult, eating disorder outpatients
and inpatients, with a body mass index (BMI: kg/m?)
between 12.5 and below 17.5. The first cohort received
treatment-as-usual (TAU), and started and end ended
treatment between July 1, 2012 and December 31, 2014
(N=75). The second received CBT-E and started and
ended treatment between July 1, 2015 and December 31,
2017 (N=288), after implementing CBT-E throughout all
treatment settings. Hence, a six months transition period
between both cohorts was constructed in order to pre-
vent possible contamination of TAU with newly learned
CBT-E interventions.

Setting and participants

Both cohorts consisted of consecutive referrals by gen-
eral practitioners or general hospitals to a routine eat-
ing disorder center, offering outpatient and, if indicated,
inpatient treatment to patients over 18 on a voluntary
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basis. All included patients met DSM-IV [19] or DSM-5
[20] criteria for anorexia nervosa or other specified eat-
ing disorder similar to anorexia, as assessed by a clini-
cal psychologist or psychiatrist. Exclusion criteria were
immediate medical risk requiring medical hospitaliza-
tion, BMI below 12.5, the presence of an interfering psy-
chotic disorder or cognitive impairment. In addition,
since the intake procedure involves up to three contacts,
patients with under four contacts were excluded.

The authors assert that all procedures contributing to
this work comply with the ethical standards of relevant
national and institutional committees on human experi-
mentation and with the Helsinki Declaration of 1975, as
revised in 2008. All procedures involving patients were
approved by The Dutch Central Committee on Human
Research; informed consent, as part of routine service
evaluation, was obtained from all patients.

Assessment

Assessment points were at start and end of treatment.
Eating disorder attitudes and behaviors were measured
with the Dutch self-report Eating Disorder Examination-
Questionnaire (EDE-Q 6.0; [21]), which has good psy-
chometric properties [22]. General psychopathology was
measured with the Dutch self-report Depression Anxiety
Stress Scale, which has good psychometric properties
(DASS-21; [23, 24]).

As primary outcome variable remission was used.
Remission is defined as reaching BMI> 18.5, the World
Health Organization cut-off point for healthy weight,
combined with achieving an EDE-Q global score under
one SD above community mean, ie. under 2.77 (UK
norms, used for comparison; [25], and the absence of
binge/purge behaviours as reported on EDE-Q.

Re-nourishment is not a psychological therapy in itself,
but as starvation is a maintaining factor in anorexia
nervosa, nutritional changes appear to be necessary for
psychological treatments to be effective [26]. Therefore,
weight regain was used s secondary outcome measure.

For the cost-effectiveness analyses, the proportion of
patients achieving remission was used as effect measure.

Interventions

Treatment-as-usual during July 1th 2012-December 31th
2014

Treatment during the TAU period consisted of regular
medical care, restoring underweight through providing
supervised meals and behavioral interventions, psychoe-
ducation, psychomotor therapy interventions focusing on
body awareness and movement behavior and an eclectic
psychological approach of cognitive, behavioral, schema
focused and psychodynamic interventions. TAU was
delivered in outpatient, day-care and/or inpatient units.
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Outpatient treatment was preferably group based; day-
care was offered to patients with a BMI between around
16.5 and 17.5; inpatient treatment was offered to patients
with a BMI below 16.5, and usually lasted until healthy
weight was reached. During TAU, structured supervision
was not offered.

CBT-E during July 1th 2015-December 31th 2017
Outpatients were offered CBT-E for Underweight
Patients, a variant of the 20-week version of CBT-E
(CBT-E Underweight), an individual, outpatient treat-
ment, originally designed by the developers for adult
patients who are underweight (those with anorexia ner-
vosa or underweight forms of eating disorders NOS) with
a minimum BMI of 15, but in this study offered to all out-
patients regardless their degree of underweight. Treat-
ment takes up to about 40 sessions; in accordance with
CBT-E guidelines [6], the number of sessions depends
on the degree of underweight. CBT-E Underweight con-
sists of three phases, the first phase aims at preparing for
change, the second at regaining weight and tackling eat-
ing disorder pathology, the last phase at developing per-
sonalized relapse prevention skills.

CBT-E favors outpatient treatment and states that
restoring underweight can take place, when patients are
psychiatrically and/or somatically stable, within an out-
patient setting [6]. Inpatient care aims at stabilization and
does not aim at regaining healthy weight. In the inpatient
unit, the assistance around mealtimes and the ‘therapeu-
tic climate’ are built on CBT-E strategies and comprises
individual sessions, psychoeducational group meetings,
a physical exercise group and a weekly review meeting
between patients and their therapists [27]. During the
CBT-E period, patients were admitted if they were unsta-
ble and/or if outpatient treatment lacked progress; BMI
was not used as a fixed admission criterium. During both
periods, all inpatients received outpatients sessions as
well; preparatory sessions prior to admission and post-
hospitalization sessions aimed at maintaining progress
and minimizing the risk of relapse. During CBT-E, out-
patients sessions addressed the ED psychopathology as
well.

Implementation of CBT-E

In early 2015, after training all staff of all disciplines, the
treatment center transformed the inpatient and the out-
patient units into CBT-E based programs. Over a six
months period, outpatient therapy groups and day-care
programs were phased out. In the outpatient unit, the
only psychological treatment offered was CBT-E Under-
weight, focused version. The complete implementation
plan, including a description of the CBT-E based inpa-
tient care, has been published previously [28].
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Therapist training

During TAU, 24 psychologists, psychotherapists, psy-
chiatrists and nurse practitioners delivered psychological
treatments. Other staff members, 16 in total, consisting
of psychiatric nurses, dieticians and a psychomotor ther-
apist, delivered partial treatment interventions within the
intensive settings.

Before implementing CBT-E, all staff completed the
web based CBT-E training and exam offered by Centre
for Research on Eating Disorders at Oxford and worked
through the guide [6]. In addition, the staff attended
two workshops run by C. Fairburn. Since CBT-E Under-
weight is difficult to master, only after completing around
15 CBT-E normal weight, staff members were allowed
to ofter CBT-E Underweight for outpatients after work-
ing through the additional digital CBT-E Underweight
modules. During CBT-E, outpatient treatments were
delivered by 13 therapists, in the inpatient unit 11 staff
members delivered partial interventions; these 24 staff
members also delivered treatment during TAU. Through-
out 2015-2017, to maximize adherence, all therapists
attended a weekly, two hour peer intervision, supervised
by senior therapists. Case load records were used to
ensure all patients were discussed regularly. To monitor
adherence, audiotaped sessions were randomly reviewed.

Cost-effectiveness calculations

The cost-effectiveness analyses were performed from the
direct treatment costs, health care provider perspective.
For each patient, treatment costs (in euros) were estab-
lished by multiplying standard Dutch cost prices, index
year 2014 [29] by the amount of time spent on outpa-
tient contacts (both contacts directly with patients and
contacts concerning patients), by the number of days in
day-care and/or number of hospitalization days. Referral
costs were not included. The time horizon of this study is
from start to end-of-treatment; since this horizon was lit-
tle over a year for both cohorts, no discounting for future
costs/effects was applied. Differences in costs and effects
between both cohorts were calculated as difference in
cumulative direct costs. Incremental cost-effectiveness
ratios (ICERs) were calculated for each bootstrapped
sample as ICER=(Costscpr.— Costspay)/ (Effectscpr.
g — Effects,;) where effect was the robust effect meas-
ure. ICERs were calculated separately for all patients and
for the subgroup of outpatients only, to explore the influ-
ence of hospitalization costs. The ICERs were plotted on
cost-effectiveness planes and used for further calcula-
tions. TAU as comparator intervention is positioned in
the origin of the cost-effectiveness plane with the hori-
zontal axis indicating differences in effect and the vertical
axis differences in costs. The scatter plots of ICERs are
divided into four specific quadrants along the horizontal
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and vertical axis with ICERs in the upper right quadrant
indicating CBT-E generating better health gain at addi-
tional costs, ICERs in the lower left indicating less health
gain from CBT-E at lower costs. While TAU dominates
CBT-E in the upper left quadrant, CBT-E dominates
TAU with better effects at lower costs in the lower right
quadrant. The scatter plot of ICERs in more than one
quadrant indicates uncertainty about whether the exam-
ined intervention is comparatively cost-effective.

Based on the distribution of the ICERs, cost-effective-
ness acceptability curves (CEACs, [30]) were provided.
CEAC:s indicate the probability of CBT-E being more
cost-effective than TAU as a function of the willingness-
to-pay (WTP) for one additional recovered patient. The
WTP for one additional recovered Dutch anorexia ner-
vosa patient is, to our knowledge, yet to be established.

Statistical analysis
Statistical analyses were performed with SPSS version
25 and the R statistical computing environment. Group
differences for continuous data were expressed as mean
difference, categorical data as difference in propor-
tion. Categorical measures between two groups were
compared using chi-square or Fisher’s exact tests (as
appropriate); to compare continuous data, t-tests or
Mann—-Whitney U tests were used. Differences within
groups were compared using paired t-tests for continu-
ous data. Statistical significance was defined as a=.05,
two-sided, with 95% confidence intervals (CI) to express
data uncertainty. To analyze repeated continuous out-
comes, linear mixed model analyses were conducted
according to a two-level structure (patient and repeated
measures). As the proportion of patients receiving inpa-
tient treatment differed between both cohorts, an addi-
tional sensitivity analysis was performed including a
covariate inpatient yes/no. In addition, differences in
weight regain between patients with and without inpa-
tient treatment were analyzed. Cohen’s d were used to
examine effect sizes.

Clinical outcome analyses were performed on a dataset
with observed values and on a pooled imputed dataset.

For missing data, multiple imputation, with 50 impu-
tations for each missing observation, was used, under
a missing-at-random assumption; no differences were
found between patient groups with and without complete
EDE-Q global scores. Analyses were performed first on
the imputed datasets separately, and then the outcomes
of the 50 imputations were combined using Rubin’s rules
[31], using SPSS. A total of 2500 nonparametric boot-
strapped samples was extracted from the 50 imputed data
sets, with the number of patients per sample equal to the
patient numbers in the original dataset. All cost-effective-
ness analyses were run on intention-to-treat basis, using
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a pooled multiple imputed dataset. Unless otherwise
indicated, cost-effectiveness findings are based on these
imputed data. The Journal Article Reporting Standards
[32], the Strengthening the Reporting of Observational
Studies in Epidemiology statement [33] and the Consoli-
dated Health Economic Evaluation Reporting Standards
statement [34] were used for study design and reporting
of the results.

Results

Participants flow

The flow of participants for both cohorts are shown in
Fig. 1.

Characteristics of TAU cohort and CBT-E cohort

Baseline characteristics of both cohorts are shown in
Table 1, no differences were present on clinical character-
istics. In the TAU cohort, 42.4% of patients had an illness
duration>7 years (range 0.5-51 years), in the CBT-E
cohort 39.3% (range 0.3—40 years). With regard to BMI
under 15, 24.0% in the TAU cohort (lowest BMI 12.5)
and 23.9% in the CBT-E cohort (lowest BMI 12.8) were
severely underweight.

Due to missing data, sample sizes vary across some
analyses. When comparing patients with complete meas-
ures at baseline and end-of-treatment with patients
without complete measures in the TAU cohort, no

Page 5 of 12

differences were found with regard to demographics
and psychopathology, although patients with complete
measures received more treatment sessions (p=.022).
In the CBT-E cohort, patients with complete measures
had higher EDE-Q global, restraint and shape concern
scores (respectively p=.021, p=.025 and p=.029) and
a longer inpatient stay (p=.001). Comparing completers
between both cohorts did not show any clinically relevant
differences.

Treatment outcomes on observed data on eating disor-
der and general psychopathology are shown in Table 2.

Remission
No difference on remission rate between both cohorts
was found with 23.1% achieving remission during TAU
and 19.7% during CBT-E (p=.720). When examining
remission rate on the imputed data set, again remission
rate did not differ with 9.3% of patients achieving remis-
sion during TAU versus 14.6% during CBT-E (p=.304).
Eating disorder attitudes as well as general psychopa-
thology improved in both cohorts (all p<.001), except
for the EDE-Q subscale shape concern, which did not
improve during TAU. In both cohorts, eating disor-
der behaviors did not improve significantly, although
in the CBT-E cohort, a trend on the decrease of vomit-
ing was found (p=.066). Pooled paired sample tests on
an imputed dataset showed that in both cohorts, eating
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Fig. 1 Flowcharts for TAU cohort and CBT-E cohort
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Table 1 Baseline characteristics of TAU cohort and CBT-E cohort

TAU cohort CBT-E cohort p
N M(SD) N M(SD)

Age, years 75 26.99(10.85) 88 2643(8.73) 716

Body mass index 75 1584 (1.15) 88 15.69(1.16) 398

Body mass index< 15, 18 24.0% 21 23.9% 984

n (%)

Duration eating disor- 59 790 (9.99) 56  8.55(9.24) 718

der, years

Gender, n (%)

Male 1T 13% 4 45% 375
Female 74 98.7% 84  955%

DSM-IV/5 status, n (%) 192
Anorexia nervosa 60  80.0% 77 84.0%
EDNOS/OSFED 15 20.0% 11 16.0%

Eating Disorder Examination-Questionnaire
Global Score 50 3.68(1.35) 82 3.65(1.29) 879
Dietary Restraint 50 3.57(1.73) 82 349(157) 797
subscale
Eating Concern 50 3.17(1.44) 82 3.22(1.45) 855
subscale
Weight Concern 50 3.86(1.54) 82 3.70(1.56) 552
subscale
Shape Concern 50 4.13(1.52) 82 4.18(1.45) 849
subscale
Objective binges, 17 (17/50)34.0% 32 (32/82)39.0% .562
n (%)

Vomiting, n (%) 14 (14/50)280% 26 (26/82)31.7% .653
Laxatives, n (%) 7 (7/50014.0% 11 (11/82)134% .924

Depression Anxiety Stress Scale

Global score 54  5652(2879) 81 55.80(27.95) 886
Depression subscale 54 2033(11.79) 81 20.12(11.59) 919
Anxiety subscale 54 1455(10.16) 81 1459(10.23) 984
Stress subscale 54 21.63(1097) 81 21.09(9.83) 765

Data shown as mean (SD) unless otherwise indicated

EDNOS eating disorder not otherwise specified, OSFED other specified feeding
and eating disorders

disorder attitudes and general psychopathology improved
(all p<.001).

Weight regain

With regard to the secondary outcome variable weight
regain, findings showed a mean increase during TAU of
1.3 kg/m? (SD=1.6; 95% CI [0.62—2.01]), and of 2.7 kg/
m? (SD=1.9; 95% CI [2.2-3.2]). Imputed linear mixed
model analyses indicated a comparatively higher increase
during CBT-E (EMD=1.33 kg/m? SE=0.29, 95% CI
[0.76-1.90], p<.001). A difference was found between
both cohorts with 17.6% (13/74) of patients reaching
BMI>18.5 during TAU versus 47.1% (41/87) during
CBT-E (p<.001).
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Admission rate

Admission rate differed between both cohorts; dur-
ing TAU, fewer patients were admitted (25/75, 33.3%)
compared to the number of patients during the CBT-E
period (58/88, 65.9%) (p<.001). During TAU, mean
number of inpatient nights was 64.4 (SD =5.58), higher
than the mean number of 44.3 nights (SD=24.0) dur-
ing CBT-E (p=.002).

In both cohorts, inpatients showed more weight
regain than outpatients; after accounting for baseline
BMI, EMD = 0.84 kg/m* (SE=0.30, 95% CI [0.26-1.42],
p=.005).

As admission rate differed, hospitalization was
added as covariate in logistic regression and linear
mixed model analyses to account for confounding
effects. When including hospitalization as covariate
on imputed data, no difference on remission between
both cohorts was found (OR=2.14, 95% CI [0.72-
6.38], p=.173). When including hospitalization as
covariate on imputed data, weight regain was compara-
tively higher in the CBT-E cohort (EMD =1.33 kg/m?,
SE=0.29, 95% CI [0.76—1.9], p <.001).

Treatment duration, number of outpatient sessions

and day-care duration

The mean treatment duration during TAU of 240 days
(SD=147, range 21-763) did not differ from the
mean duration during CBT-E of 247 days (SD=115,
range 23-686; p=.949). The mean number of outpa-
tient sessions during TAU was 14.5 (SD=12.1; range
4-62, median=11), lower than the mean number of
31.4 sessions during CBT-E (SD=15.6; range 4-57,
median =31; p<.001). During TAU, the mean number
of days spent in day-care was 28 (SD=21; range 1-77,
median =25), higher than the mean of 7 days during
CBT-E (SD =8.6; range 1-44, median=5.5; p=.001).

Attrition rate for outpatients

For outpatients, dropout rate was defined as having
attended fewer than ten treatment sessions, as in the
CBT-E Underweight this is when the first evaluation
takes place. During TAU, attrition rate was higher with
46.1% (18/39) compared to 11.5% during CBT-E (3/26),
(p=.003). For inpatients, dropout rate was not be
established as no minimum duration of overnight stays
was defined.

Treatment costs
Table 3 shows mean direct treatment costs for both
cohorts.
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Table 3 Eating disorder treatment cost categories and differences in costs between CBT-E cohort and TAU cohort
Costs (in euros) TAU cohort CBT-E cohort CBT-E versus TAU
N=75 N=88
M (SD) M (SD) Bootstrapped mean
difference [95% Cl]
Costs outpatient treatment 2377 (2047) 3634 (1998) — 1258 [— 1856 to —615]
Number of outpatient sessions 14.5 (W 1) 314 (15.6)
Costs day-care treatment 7 (2657) 348 (948) 775199 to 1437]
n (%) receiving day-care (24 0%) 26 (29.5%)
Number of days 28 (21) 7 (8.6)
Costs inpatient treatment 6483 (10,410) 8827 (8676)
n (%) receiving inpatient care 25 (33.3%) 58 (65.9%)
Number of overnight stays 64.4 (5.6) 443 (24.0) — 2366 [—5224t0 733]
Total costs 9997 (10,467) 12,809 (8649) — 2826 [—5672t0 178]

Presented costs are the costs accrued during treatment episode. 95% Cl is the 95% confidence interval around the bootstrapped mean difference

With regard to total treatment costs, findings indi-
cated a bootstrapped mean difference of €2826,—(95%
CI [—5672-178]), with higher costs during the CBT-E
period.

Cost effectiveness

The cost-effectiveness plane for the population of all
patients, employing remission (BMI>18.5, an EDE-Q
global score under 2.77 and the absence of binge/purge
behaviours) as effect measure, is shown in Fig. 2. The dis-
tribution of ICERs in the upper right quadrant indicates
a 84% likelihood of CBT-E generating better health gain
at additional costs, and a 13% likelihood of less effects at
additional costs.

The median ICER is €51,081, indicating a probable
preference for CBT-E (>50% probability of cost-effec-
tiveness) assuming a WTP of €51,081 or more for each
additional remission. Examining outpatients only, the
likelihood of CBT-E generating better health gain is
higher, with an ICER of €11,713, and a CEAC indicating
a probability of CBT-E being cost-effective assuming a
WTP of €11,713, see Additional file 1: Fig. S3.

Discussion

This study examined effectiveness and cost-effectiveness
for adult anorexia nervosa patients after implementing
cognitive behavior therapy-enhanced (CBT-E), a rec-
ommended specialized treatment, throughout a routine
treatment center offering both outpatient and inpatient
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Fig. 2 Cost-effectiveness plane and cost-acceptability curve of the base case scenario for all patients with remission as effect parameters
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treatment. For this purpose, two consecutive cohorts of
significantly underweight patients were compared, one
receiving regular treatment-as-usual (TAU) between
2012-2014, the next receiving CBT-E between 2015-—
2017. Both cohorts were seriously affected, with around
24% of patients having a BMI under 15, and around 40%
of patients having an illness duration of seven years or
longer.

The first main finding is that, when using direct treat-
ment costs in the cost-effectiveness analysis, employing
remission as effect measure, the ICER distribution for all
patients indicates a 84% likelihood of CBT-E generating
better effects compared with TAU, albeit at higher costs.
The CEAC indicates a probability of CBT-E being more
effective at higher costs compared with TAU, assuming
a WTP of €51,081 or more for each additional remis-
sion. The WTP for one additional recovered Dutch
anorexia nervosa patient is, to our knowledge, yet to be
established.

Second, no relevant differences with regard to remis-
sion rate and/or clinical outcomes were found between
both cohorts, other than on weight regain. After account-
ing for possible confounding effects of hospitalization,
as admission rate differed between both cohorts, find-
ings indicate a comparatively higher weight regain dur-
ing CBT-E. In both cohorts, anorexia nervosa attitudes
improved and in both cohorts, no decrease on bingeing,
vomiting and laxatives misuse was found. With regard to
those behaviors it is worth noting that the use of the self-
report EDE-Q may have overestimated the reporting of
binges in both cohorts [35].

During CBT-E, an estimated mean difference of
€2826,—higher treatment costs was found. One of the
aims within the CBT-E implementation was moving
treatment of stable significantly underweight patients
away from prolonged intensive outpatient and/or pro-
longed inpatient treatment, to individual outpatient care.
In order to enhance this shift to outpatient treatment, it
was decided to stop offering intensive outpatient daycare.
At hindsight, this decision may have contributed to both
higher outpatient treatment costs due to an increased
number of received sessions and higher inpatient costs
due to a higher admission rate. As staff felt a considerable
number of patients did not response optimally to outpa-
tient treatment, admission rate increased.

In 2020, findings from our treatment center on com-
parative (cost-)effectiveness after implementing CBT-E
for patients with BMI over 17.5 were published [36]. For
these patient groups, contrary to the present findings,
changing to CBT-E led to a decrease in treatment costs;
shortening the inpatient stay from around 13 weeks
during TAU to around 8 weeks led to reduced costs as
admission rate did not change for the BMI over 17.5
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cohorts, combined with a cost reduction due to stop-
ping offering intensive outpatient treatment. When com-
bining both patient groups of BMI over and below 17.5,
total direct treatment costs are €19.006 during TAU and
€17.739 during CBT-E.

The global treatment costs of €12,809,during CBT-E
contrast well with internationally reported average treat-
ment costs [37]. The comparatively higher admission rate
during CBT-E may be related to staff members master-
ing CBT-E Underweight, in order to treat severely under-
weight patients on an outpatient basis, combined with
available inpatient facilities at hand.

Anorexia nervosa treatments are known for their high
dropout rates, as was the outpatient dropout rate during
TAU. The found lower outpatient attrition rate during
CBT-E may be related to the acceptability of the treat-
ment method as staff is able to commit more outpatients
to complete their treatment.

As literature suggests that studies with reported train-
ing have a larger effect on weight regain compared to
studies without reported training [2], perhaps the struc-
tured training and/or structured supervision during
CBT-E may be one of the contributing variables to the
found difference in weight regain.

Comparing our findings on the CBT-E cohort with
other CBT-E anorexia effectiveness studies is somewhat
limited because some studies excluded patients with
BMI<15 or offered either solely outpatient or solely
inpatient treatment. When comparing the BMI increase
of 2.75 (SD=1.9) during CBT-E with 2.77 (SD=1.81) of
the Fairburn anorexia nervosa outpatient study, which
did not include patients with BMI<15, findings appear
similar [8]. In the considerable more intensive 20-week,
solely inpatient studies of Dalle Grave [13, 38] however,
a higher mean BMI increase of 4.8 (SD=1.7) was found
with 82% respectively 87.3% of adult completers achieved
healthy weight after hospitalization, indicating that pro-
longed inpatient treatment may lead to better weight
regain. In the 2013 Dalle Grave study [13] 48.6% had min-
imal residual eating disorder psychopathology, defined
as global EDE score below 1 SD above community mean
(i.e.<1.74); in the present study, 59% (36/61) had mini-
mal residual eating disorder psychopathology defined as
global EDE-Q score below 1 SD above community mean
(i.e.<2.77) (results not shown).. Comparing the 14.6%
CBT-E remission rate with outpatient studies including
severely and extremely underweight patients, findings
appearin line with the 17% and 8.8% respectively of the
Turner and Byrne studies [7, 9], but islower than the 55%
in the Calugi study [12], although across the studies dif-
ferent definitions of remission were used as the absence
of binge/purge behaviors was not always included in the
remission definition.



van den Berg et al. Journal of Eating Disorders (2022) 10:2

The hypothesis of CBT-E for adult patients with ano-
rexia nervosa being more effective than TAU was not
met on the primary outcome measure remission. Weight
regain was comparatively higher in the CBT-E cohort.
Economic evaluation showed a probability of CBT-E
being dominant on remission compared to TAU, albeit at
higher costs.

Limitations
The non-controlled design of this study comes with limi-
tations; although the 24 staff members delivering CBT-E
also delivered TAU earlier, therapist fidelity was not sys-
tematically assessed. Rather, to monitor and enhance
CBT-E adherence, audiotaped sessions were reviewed
during intervision. During both periods, no fixed admis-
sion criteria were used; the decision to hospitalize
patients was based upon clinical judgement and therefore
potentially biased. Although in line with similar studies
[7, 9] and analyses suggesting that key patient charac-
teristics, program leadership, operating procedures with
regard to patients records and/or financing system had
not changed, the five year time frame of this study, may
be a confounding variable. Due to missing follow up data
of particularly the TAU cohort, comparative longer term
effects were not examined; a considerable proportion of
patients treated during early TAU was already lost to fol-
low up by start of the CBT-E period. Although this study
has a non-controlled design, as none of the baseline char-
acteristics differed noteworthy between both cohorts, it
was decided to refrain from applying propensity score
inverse probability weighting or equivalent approaches.
Additional societal and potential concurrent health
costs were not measured and valued; as little knowledge
is available on direct treatment costs of anorexia nervosa,
the purpose in this study was establishing direct costs.

Strengths

As this effectiveness study did not take place within the
context of a, potentially selective, controlled trial, run
with a select group of therapists, findings may be gener-
alizable to other routine settings offering mixed inpatient
and outpatient treatment for adult patients with anorexia
nervosa. By making clinical outcome and actual treat-
ment costs, instead of model costs, public, this study
contributes to enhancing transparency, allowing learning
from variations found between services, so helping devel-
opment of more effective health care [39]. This study may
contribute to the evidence of the effectiveness of special-
ized, recommended psychological treatments for ano-
rexia nervosa. In particular, it contributes to the evidence
base on (cost-)effectiveness of CBT-E for underweight
patients, in combined inpatient and outpatients settings
employing a multidisciplinary staff. A growing evidence
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base may contribute to decision making in clinical prac-
tice, may lessen clinical uncertainty and subsequently
reduce eclectic treatment approaches [40].

Conclusions
When comparing one cohort of adult inpatients and
outpatients with anorexia nervosa receiving treatment-
as-usual, with the next cohort receiving CBT-E, no dif-
ference on remission was found. Findings indicate a
probability of CBT-E dominating treatment-as-usual,
at additional costs, when employing remission as effect
measure. After accounting for possible confound-
ing effects of hospitalization as admission rate differed
between both cohorts, weight regain was compara-
tively higher in the CBT-E cohort (EMD=1.33 kg/m?
SE=0.29, 95% CI [0.76-1.9], p<.001).

The findings of this study may contribute to the knowl-
edge of effectiveness and cost-effectiveness of specialized
psychological treatments.
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