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Abstract

Objectives: Treatment guidelines for eating disorders (ED) are unclear about
the

optimal

length of psychological

care. We

aimed

to investigate

associations between treatment duration and changes in ED pathology.
Method: Data for 164 outpatients accessing psychological interventions for
ED were analyzed using MANOVA. We tested associations between number
of therapy sessions and pre-post treatment changes in clinical outcomes
(EDE-Q global scores, binge eating, purging); adjusting for baseline
measures, diagnoses and treatment type. Secondary analyses included rapid
response variables in the above outcomes by treatment session eight. Partial
correlations between treatment duration and BMI changes (adjusting for
intake BMI) were examined for anorexia nervosa cases.
Results: Treatment duration was not significantly associated with changes in
ED outcomes after adjusting for rapid response. BMI change (weight regain)
was not correlated with treatment duration in anorexia nervosa cases. Rapid
response was associated with better EDE-Q outcomes, but not with changes
in binge eating or purging behaviors.
Discussion: ED outcomes are unrelated to treatment duration; rapid
response is a useful prognostic indicator for treatment planning.
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Clinical

guidelines

for

the

management

of

eating

disorders

recommend that up to 20 sessions of psychological care should be offered
over the course of four to twelve months, though it is recognized that
conditions such as anorexia nervosa may require longer treatments.1,2 These
recommendations are informed by clinical experience and data from
controlled trials of time-limited interventions.3 To date, there is little
evidence on the relationship between treatment duration and changes in
eating disorders pathology. However, it has been shown that symptomatic
improvements during the earlier stages of therapy (i.e., rapid response by
sessions 4 to 6) tend to be associated with better outcomes after treatment
for a variety of eating disorders.4-9
Outside of the eating disorders field, there is a growing body of
research on treatment duration and clinical improvement. In a citation
classic, Howard et al.10 introduced the notion of dose-response in
psychotherapy, showing a curvilinear relationship between the number of
therapy sessions and the percentage of improving patients. According to
their analysis of 2431 cases with heterogeneous diagnoses accessing various
psychological treatment models, they concluded that 26 sessions marks the
point at which 75% of patients improve, after which further gains are rare.
They also argued that the dose at which 50% of patients improve (6 to 8
sessions) can be used as a criterion for a fair trial of treatment, at which
point individual cases should be assessed to determine if further sessions
are likely to be beneficial. This dose-response effect has been replicated in
several studies and clinical populations.11-17
A consistent observation across these studies is that of diminishing
gains after a specific number of sessions, however the ‘optimal dose’ varies
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across samples. For instance, the optimal dose in guided self-help for mildto-moderate depression and anxiety problems appears to be between 4 to 6
sessions,13 whereas Hansen and Lambert14 estimated an optimal dose of 16
sessions of intensive psychotherapy in a heterogeneous sample of patients in
community mental health centers. It is also evident that different problem
domains change at different stages of therapy. For example, acute
psychiatric symptoms appear to remit earlier compared to social and
interpersonal problems.12,16,17
In summary, the dose-response effect has been documented in several
psychological therapy studies and clinical populations. However, the
association between treatment duration and therapeutic change varies
according to specific outcome domains. In particular, it is unclear if and how
eating disorder pathology may be associated with treatment duration after
adjusting for the influence of rapid response. Therefore, the primary aim of
this study was to examine associations between the number of treatment
sessions and changes in eating disorder pathology in a clinical sample of
outpatients accessing psychological interventions.

METHODS

Setting and interventions
Data for this study were collected as part of outpatient psychological
care offered in a specialist eating disorders service in Nottinghamshire,
England. The service offered psychological interventions delivered by postgraduate level psychotherapists, counsellors and clinical psychologists.
Interventions included cognitive behavioral therapy, cognitive analytic
therapy,

person

centered

counselling,

4

gestalt

therapy,

integrative
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psychotherapy, and eye-movement desensitization and reprocessing (EMDR)
for trauma related conditions. Treatment duration was decided on an
individual case basis and could have been up to 18 months.

Measures and data sources
All patients above the age of 18 treated between September 2012 and
October 2015 provided consent for the use of their anonymous clinical
information for service evaluation and research. Patients attended an initial
assessment meeting with the clinical lead or a senior psychotherapist prior
to starting therapy. Baseline assessments included a semi-structured
interview guided by standard diagnostic criteria,18 supplemented by selfreported measures of eating disorder pathology (EDE-Q)19 and functional
impairment (CIA).20 The body mass index (BMI) was calculated at baseline
and final assessments, based on height / weight measurements taken at the
clinic. BMI was only assessed in cases of anorexia nervosa or cases of
atypical anorexia nervosa that had rapid weight loss at referral but were still
in the healthy BMI range at intake assessments (classified as EDNOS eating disorder not otherwise specified). After starting therapy, patients were
asked to self-complete the above measures at an eight week review session
and at the final therapy session.
The Eating Disorder Examination Questionnaire is a 36 item measure
of ED psychopathology,19 with adequate internal consistency, test-retest
reliability and criterion validity.21,22 The EDE-Q has four subscales: restraint,
eating concern, shape concern, and weight concern. An EDE-Q global score
can be derived for outcome measurement by estimating the mean of the 22
Likert

scale

items

assessing

the

core

attitudinal

features

of

ED

psychopathology. Cronbach’s alpha in this study sample for the EDE-Q
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global score items was

= .92. EDE-Q also captures behavioral aspects of

ED pathology, including single items quantifying the frequency of binge
eating and purging episodes in the last month.
The Clinical Impairment Assessment (CIA) is a 16 item measure of
psychosocial impairment related to eating disorder pathology; with adequate
internal consistency, construct and discriminant validity.20 The items can be
self-rated using 4-point Likert scales, which are summed to derive a global
impairment rating. Cronbach’s alpha for the CIA items in this sample was
= .90.
Additional

data

sources

included

demographics

(age,

gender,

ethnicity), the type of psychological therapy received (coded according to the
therapist’s theoretical orientation), and the total number of sessions
attended.

Sample characteristics
The analysis included 164 cases with available baseline EDE-Q data
and who attended at least 1 therapy session. Most patients were females
(95.1%), with a mean age of 30.13 years (SD = 9.64; range: 18 to 60) and of a
White British background (97.6%). Initial assessments (guided by DSM-IV
criteria)23 indicated that 26.8% presented with bulimia nervosa, 14.0% with
anorexia nervosa, 13.4% with binge eating disorder, and 45.7% with
EDNOS. Mean baseline EDE-Q global scores, behavioral measures and BMI
estimates are described in Table 1. Clinical records indicated that 59.8%
completed treatment, 20.1% dropped out (unilateral discontinuation of
treatment), and the remaining cases were referred on to other services by
mutual agreement.

6
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Clinical interventions recorded in case records were integrative
psychotherapy (41.5% of cases), cognitive behavioral therapy (18.3%), person
centered counselling (12.2%), cognitive analytic therapy (12.2%), gestalt
therapy (11.6%) and EMDR (4.3%). The mean number of attended therapy
sessions was 16.23 (SD = 12.97; range = 1 to 76).

Statistical analyses
We formulated an analysis plan in 3 steps aiming to: (1) deal with
missing data; (2) to summarize clinical outcomes; and (3) to investigate
associations between treatment duration, rapid response and pre-post
treatment outcomes.
In the first step we expected that some data were missing
systematically since some patients dropped out or were referred to other
services prior to completing the final outcome measures. To deal with this,
we

applied

multiple

imputation

using

an

expectation

maximization

method.24 In addition, we applied logistic regression, where all baseline
demographic and clinical variables were used to predict cases with missing
(vs. complete) outcomes data at the end of treatment. The predicted
probabilities from this model were transformed to inverse probability weights
(IPW) which enabled us to appropriately weight cases with missing/imputed
data.25
In the second step we calculated pre-post treatment effect sizes
(Cohen’s d) weighted by sample size for EDE-Q global scores, EDE-Q
behavioral measures (binge eating, purging frequencies) and BMI. The total
percentage of cases meeting criteria for reliable and clinically significant
improvement (RCSI) in EDE-Q global scores was calculated based on
Jacobson and Truax criteria,26 applying a diagnostic cut-off of 2.77 and a
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reliable change index of 1.13 which were derived from norms reported by
Fairburn and Beglin.19 We also compared the post-treatment EDE-Q global
score for the study sample to published normative data,27 following the
methodological recommendations by Bardone-Cone et al.28
In the third step, we undertook a series of tests to examine if length of
treatment is associated with attitudinal (EDE-Q global score), behavioral
(EDE-Q binge eating and purging measures) and physical (BMI) outcome
indicators. We started by examining the distribution of target variables and
checking model assumptions. Preliminary analyses were based on univariate
regression models predicting change scores (baseline – final measure, where
a positive score denotes improvement) for each of the three EDE-Q outcomes
to assess if treatment sessions are better modelled as a continuous,
polynomial (quadratic or cubic) or log-transformed variable. Goodness-of-fit
was based on assessing the AIC, BIC statistics and -2 log likelihood tests.
Preliminary tests confirmed that a log-transformed sessions variable offered
the best fit to the data (i.e., statistically significant reduction in -2 log
likelihood from linear model to log-transformed model), so all subsequent
analyses included the transformed variable. We also found that change
scores for the two EDE-Q behavioral variables were not normally distributed,
so subsequent analyses would need to be robust to potential violations of
regression model assumptions.
The primary analysis applied MANOVA, which allows the values of
multiple dependent scale variables to be modelled in a single analysis based
on their relationships to predictors, reducing the chance for spurious
findings that are possible when performing multiple tests of significance in
the same data. Change scores in the three EDE-Q outcome measures (global
score, binge eating, purging) were entered as dependent variables. Predictors
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included diagnosis, type of therapy, baseline EDE-Q measures (described
above), baseline CIA, and a log-transformed sessions variable. The model
was run with inverse probability weights (explained above) and repeated
1,000 times using bootstrap resampling to address the uncertainty around
the sample distributions for EDE-Q behavioral measures. We performed two
additional sensitivity analyses to check the robustness of findings. The
MANOVA with bootstrap resampling was repeated using winsorized data for
the EDE-Q behavioral measures to check if extreme outliers may have
influenced results. The analysis was also repeated in a subsample (n = 142)
that excluded anorexia nervosa cases to assess if this particular group may
have biased the results in some way, since prior studies have suggested that
EDE-Q may not be sensitive enough to detect meaningful changes in AN
cases.29
Next, we undertook an analysis of ‘rapid response’, using data from
the subsample of cases (n = 111) that had an assessment at session eight
and who attended at least nine therapy sessions (so that the final session
measure was not confounded with the eight-week assessment). We repeated
the above MANOVA strategy and sensitivity analyses entering a binary
variable for ‘rapid response’ in each of the EDE-Q measures. To determine
rapid response in global EDE-Q scores, cases coded ‘1’ had EDE-Q change
scores ≥ 1.13 (reliable change index) by session eight, and cases coded ‘0’ did
not show reliable improvement. Rapid responders in behavioral measures
had reduced their monthly binge eating or purging episodes by at least 70%
by session eight, based on definitions of rapid response applied in previous
community sample studies.6
Given the restricted number of cases with available BMI data, only
partial correlations were applied to investigate relationships between length
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of treatment (log-transformed sessions) and BMI change scores (adjusting for
baseline BMI). The BMI change score (final – initial BMI) was coded such
that a positive value indicated an increase and a negative value indicated a
reduction in BMI after treatment. Partial correlations were carried out in the
sample of cases with available BMI data (n = 32) and repeated in the
subsample of AN cases (n = 22) excluding atypical cases that were classified
under the EDNOS diagnosis.

[Table 1]

RESULTS
Clinical outcomes
Table 1 summarizes pre-post treatment clinical outcome measures.
Effect sizes reflected small (d = 0.32 for changes in purging) to large (d =
1.42 for changes in EDE-Q global scores) estimates of improvement across
outcome domains. The large effect size for BMI gain in AN cases (d = 0.89)
contrasts with the moderate effect (d = 0.49) observed in the sample
including EDNOS cases, since the therapeutic goal for the latter cases was to
maintain a healthy BMI. Between 21.7% and 34.8% of cases met criteria for
rapid response by treatment session eight. Overall, 54.5% of all cases met
RCSI criteria by the end of treatment. The mean post-treatment EDE-Q
global score (2.54) was within 1 standard deviation of the mean score for an
age-matched normative sample (EDE-Q global score = 1.58, SD = 1.23).28

Treatment duration and treatment outcomes
Bootstrap parameter estimates for the primary MANOVA analysis
suggested that treatment duration was not significantly associated with
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changes in EDE-Q global scores (B = -0.06, SE = 0.35, p = 0.88) or binge
eating behaviors (B = 1.22, SE = 1.02, p = 0.23), but duration was positively
associated with improvement in purging behaviors (B = 3.47, SE = 1.54, p =
0.03). As expected, higher baseline measures were significantly associated
with changes in the corresponding dependent variables (main effects for
baseline measures had positive coefficients and p < 0.01). Higher baseline
binge eating behaviors were negatively associated with changes in purging
behaviors (B = -0.30, SE = 0.09, p < 0.01). The contrasts between treatment
modalities suggested that CBT was positively associated with improved EDEQ global scores (B = 0.70, SE = 0.33, p = 0.03), but no differences were
found between treatments in behavioral change measures (all p > 0.05). No
other variables were significantly associated with treatment outcomes.
Sensitivity analyses yielded the same results and association patterns,
suggesting the results were not unduly influenced by extreme outliers or AN
cases.

Analysis of rapid response
After adjusting for rapid response in secondary MANOVA analyses,
the main effect for treatment duration was not significantly associated with
changes in EDE-Q global scores (B = -0.15, SE = 0.73, p = 0.84), binge
eating (B = -0.76, SE = 2.68, p = 0.79) or purging behaviors (B = 3.35, SE =
3.01, p < 0.27). Rapid response in EDE-Q global scores predicted
improvement in the same outcome measure (B = 1.69, SE = 0.28, p < 0.01),
but not in behavioral measures (p > 0.05). None of the rapid response
variables were associated with changes in behavioral measures (p > 0.05).
Contrasts between diagnostic groups or treatment modalities were not
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statistically significant (p > 0.05) after adjusting for rapid response.
Sensitivity analyses yielded the same pattern of results described above.

Treatment duration and BMI changes
After adjusting for baseline BMI, partial correlations between logtransformed sessions and BMI change scores were not statistically
significant in the full sample of cases with available BMI data (n = 32, r =
0.19, p = 0.30), nor in the subsample of AN cases (n = 22, r = 0.17, p = 0.47).

DISCUSSION

The present study set out to examine the relationship between
treatment duration and improvement in eating disorders pathology in
community based psychological treatment. Approximately 1 in 2 patients in
this sample met criteria for reliable and clinically significant improvement in
EDE-Q global scores. Pre-post treatment effect sizes were moderate for
behavioral changes (d = 0.32 to 0.41) and large for EDE-Q global scores (d =
1.42) and BMI gain in anorexia nervosa cases (d = 0.89). Overall, we found
little evidence of associations between treatment duration and changes in
attitudinal (EDE-Q global scores), behavioral (binge eating, purging) and
physical (BMI) outcome indicators. Initial results suggested that longer
duration of therapy may be associated with improvements in purging
behaviors; however this was no longer significant after adjusting for rapid
response variables.
There are a number of limitations that warrant attention. Sample size
constraints precluded more detailed contrasts between each of the
diagnostic categories. A considerable issue related to data which were not
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missing at random, since approximately 20% of cases dropped out before
completing final outcome measures. To overcome this potential problem, we
took a rigorous approach to deal with missing data,25,30 applying a
combination of multiple imputation and inverse probability weighting. We
were also unable to determine the exact time-point (i.e., session) at which
symptomatic changes occurred, given the infrequent assessment points.
To some extent, these findings reflect the narrative of clinical
guidelines for the management of eating disorders,2 which are not very
specific or prescriptive about the expected duration of psychological care. It
is difficult to predict how long treatment should last for individual patients
and there is little evidence that longer treatments lead to better outcomes in
eating disorder pathology. In spite of this, we note that in clinical practice
the duration of treatment is often considerably lengthy. For example, a
recent survey of 157 patients with eating disorders accessing cognitive
behavioral interventions revealed that they received a mean of 43.82
sessions, ranging from 1 to 400.31 In particular, clinicians may be more
inclined to offer lengthy treatment to AN cases.31 The current clinical wisdom
suggests that AN cases require longer treatments to regain weight,1,2 and
therefore attending to BMI change is of critical importance in addition to
EDE-Q measures. However, we found no significant associations between
treatment duration and BMI gain, although this small sample of AN cases
may not be representative of more severe cases typically seen in inpatient
settings.
Our findings converge with studies that have shown that early
improvements in eating disorder pathology are predictive of post-treatment
outcomes.4-9 However, our results indicate that specifically rapid response in
EDE-Q global scores is a helpful prognostic indicator, whereas early changes
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in binge eating and purging were not predictive of final treatment outcomes.
Monitoring rapid response seems to be a clinically sensible strategy to
inform the management of eating disorder pathology, consistent with
evidence-based interventions for eating disorders8 and a stepped care
approach.32
These

findings

underline

the

importance

of

routine

outcome

measurement and the early review of treatment response. For example,
patients who have shown rapid response in EDE-Q global scores during the
first month or so are more likely to be responders, and thus an extension of
treatment may be justifiable. On the other hand, cases without rapid
response are much less likely to benefit from therapy, and considering
obstacles to improvement (or alternative support options) at that early review
point may be important. In summary, we recommend regular outcome
monitoring and review of progress within the early stages of treatment to
inform future treatment planning and to determine the duration of an
outpatient episode of psychological therapy. Future research could assess
the acceptability and clinical effectiveness of such a decision-making
strategy in psychological care for eating disorders.
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Table 1. Pre- and post-treatment outcome measures

Pre-treatment
measure

Post-treatment
measure

Outcome measure

Mean (SD)

Mean (SD)

Cohen’s d

95% CI

%RR

%RCSI

EDE-Q global score

4.31 (1.24)

2.54 (1.45)

1.42

1.19, 1.65

34.8

54.5

EDE-Q binge eating

7.04 (10.29)

2.82 (4.72)

0.41

0.25, 0.57

31.3

EDE-Q purging

7.28 (11.54)

3.54 (7.21)

0.32

0.17, 0.48

21.7

BMI (AN + EDNOS)

17.96 (1.82)

18.87 (2.15)

0.49

0.22, 0.75

BMI (AN)

17.02 (1.09)

18.03 (1.79)

0.89

0.45, 1.33

Pre-post effect size

Response rates

Notes: EDE-Q = eating disorder examination questionnaire; EDE-Q binge eating and purging = number of episodes in the last month; BMI
= body mass index; AN = anorexia nervosa sample; EDNOS = sample of atypical anorexia nervosa cases with healthy range BMI; SD =
standard deviation; CI = confidence intervals; RR = rapid response in the relevant measure by treatment session 8, for cases with at least 9
treatment sessions; RCSI = reliable and clinically significant improvement in EDE-Q global scores
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