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EMPIRICAL PAPER

Feedback and therapist effects in the context of treatment outcome and
treatment length
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Abstract
Objective: This study estimates feedback and therapist effects and tests the predictive value of therapists’ and patient
attitudes toward psychometric feedback for treatment outcome and length. Methods: Data of 349 outpatients and 44
therapists in private practices were used. Separate multilevel analyses were conducted to estimate predictors and feedback
and therapist effects. Results: Around 5.88% of the variability in treatment outcome and 8.89% in treatment length were
attributed to therapists. There was no relationship between the average effectiveness of therapists and the average length of
their treatments. Initial impairment, early alliance, number of diagnoses, feedback as well as therapists’ and patients’
attitudes toward feedback were significant predictors of treatment outcome. Treatments tended to be longer for patients
with a higher number of approved sessions by the insurance company, with higher levels of interpersonal distress at intake,
and for those who developed negatively (negative feedback) over the course of their treatment. Conclusions: Therapist
effects on treatment outcome and treatment length in routine care seem to be relevant predictors in the context of feedback
studies. Therapists’ attitudes toward and use of feedback as well as patients’ attitudes toward feedback should be further
investigated in future research on psychometric feedback.

Keywords: attitudes towards feedback; feedback effects; patient-focussed (psychotherapy) research; patient reported
outcome; therapist effects

Introduction

Patient-focused research (PFR) represents one
important research strategy to address the widely
complained scientist–practitioner gap in providing
feedback tools to implement research results “in real
time” into clinical practice (e.g., Castonguay, Bark-
ham, Lutz, & McAleavy, 2013; Howard, Moras,
Brill, Martinovich, & Lutz, 1996; Lambert, 2007).
Central to PFR is the continuous monitoring of
patient outcomes over the course of treatment and a
psychometric feedback of this information to thera-
pists (and potentially patients). These assessment
results are used to evaluate the current state and to
predict the future course of an individual patient and

can signal early, potentially negative developments
and initiate a change in treatment strategy (e.g.,
Hannan et al., 2005; Meehl, 1954). Research sug-
gests that this enhanced emphasis on outcome
orientation and psychometric feedback is a promis-
ing path for a further improvement of the effective-
ness of psychotherapy, especially for those patients
showing negative developments early in treatment
(Carlier et al., 2012; Shimokawa, Lambert, & Smart,
2010). In addition, some studies showed continuous
feedback could support an optimized resource
allocation since patients who show negative develop-
ments stay longer in treatment than patients who
show positive developments, whereas patients with
positive developments (on track) stay shorter in
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treatment (e.g., Lambert & Shimokawa, 2011; Lam-
bert et al., 2003). A continuous outcome monitoring
and feedback could be also a promising path to
differentiate patients who need more sessions of
treatment from those who already profit from smaller
amounts (e.g., Lutz, Ehrlich, et al., 2013; Stulz,
Lutz, Leach, Lucock, & Barkham, 2007).

However, early feedback studies were conducted
within settings in which relatively short treatments
were provided to only moderately impaired patients
(e.g., college counseling centers; Newnham & Page,
2010; Lutz et al., 2014; Poston & Hanson, 2010;
Shimokawa et al., 2010). Recent studies investigated
feedback effects in more disturbed outpatients (De
Jong, van Sluis, Nugter, Heiser, & Spinhoven, 2012;
Simon, Lambert, Harris, Busath, & Vazquez, 2012),
in psychosomatic in-patients (Byrne, Hooke, Newn-
ham, & Page, 2012; Probst et al., 2013), in patients
with eating disorders (Simon et al., 2013), and for
patients receiving long-term treatments (≥35 weeks;
De Jong et al., 2014). These more recent investiga-
tions generally showed less pronounced feedback
effects. Different explanations have been discussed
for this reduced effect (Riemer & Bickman, 2011;
Simon et al., 2012). A closer look revealed that
feedback is not uniformly effective for every patient
and therapist. De Jong et al. (2012), for example,
found substantial differences between therapists
regarding their use of feedback. Having a higher
commitment to use the feedback as well as being
female showed to be significantly associated with a
higher probability to make use of the feedback for
the ongoing treatment. Therapists in turn who
reported to use the feedback showed to be more
effective for negatively developing patients. Addi-
tionally, patients of therapists who were more com-
mitted to use the feedback at the beginning of the
study showed a faster treatment response. Likewise,
Simon et al. (2012) reported that only 50% of the
therapists in their study were able to use the
feedback to substantially improve client’ outcomes.
For the other half of therapists it made no difference
whether or not they got feedback about the progress
of their patients. Until now, only these two studies
investigated therapist differences and their effects on
outcome in the context of feedback studies. But,
these investigations have been limited to treatment
outcome and did not examine the influence of these
variables on treatment length.

Related to the differences between therapists
reported in these feedback studies is the discussion
about therapist differences in their ability to success-
fully provide psychological interventions (Baldwin &
Imel, 2013; Saxon&Barkham, 2012).Theoretically, it
is quite intuitive that therapists differ with regard to
their average effectiveness, their ability to form a

sustainable relationship with their clients, their reason-
ing regarding how much therapy is enough, and other
process-relevant variables. Research suggests that
about 5–8% of the variability in outcomes is due to
therapist differences and depends in part on differ-
ences in the study designs and the severity of the
patients’ impairment (Baldwin & Imel, 2013; Crits-
Christoph et al., 1991; Saxon & Barkham, 2012). It
seems that the effect increases for more severely
impaired patients and is higher in naturalistic com-
pared to controlled samples (Lutz, Leon,Martinovich,
Lyons, & Stiles, 2007; Saxon & Barkham, 2012).

Most research from naturalistic samples has
focused on therapist effects on outcome and findings
on treatment length are sparse. Randomized con-
trolled trials (RCTs) are in this regard only of limited
usefulness, since they usually have a treatment
protocol with a fixed number of treatment sessions.
Therapist effects on treatment length could unveil
systematic differences in treatment lengths which are
due to the therapists’ individual concepts of how
much treatment is enough or therapists’ ability to
maintain a treatment and not letting patients drop-
out. The identification of therapists who generally
provide longer treatments is also an important issue
in the context of scarce financial resources in mental
health-care settings. These therapists might profit
from tools helping to differentiate patients who need
more sessions from patients who need fewer ses-
sions. Only one feedback study systematically inves-
tigated therapist effects on treatment length. Okiishi,
Lambert, Nielsen, and Ogles (2003) found that
patients seen by the best three therapists in their
study not only experienced on average more change
in OQ-45 scores from pre- to post-treatment but also
stayed shorter in treatment than those patients seen
by the three worst therapists. However, systematic
differences between therapists’ average treatment
lengths have not been investigated independently
from treatment outcome.

Therefore, in the current investigation first the
question about how psychometric feedback, thera-
pists’ as well as patients’ attitudes toward feedback
and therapist differences influence treatment outcome
and treatment length is addressedwhen controlling for
several additional patient intake characteristics. The
second question addresses whether there is an associ-
ation between therapists’ average treatment length
and therapists’ average treatment outcome.

Methods

The “Techniker Krankenkasse (TK) Project”

In collaboration with the TK, a German health
insurance company, a quality monitoring study was

648 W. Lutz et al.

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
L

et
hb

ri
dg

e]
 a

t 1
8:

52
 0

5 
N

ov
em

be
r 

20
15

 



conducted, which included decision rules and feed-
back tools. The TK project was the first study to
evaluate the practical feasibility of a quality assurance
and feedback system in private practices within the
German health insurance system (Lutz, Wittmann,
Böhnke, Rubel, & Steffanowski, 2013; Strauss et al.,
2015; Wittmann et al., 2011). The main goal was to
test whether a quality management strategy using
feedback was feasible and associated with better
outcomes compared to therapies, which were subject
to the traditional peer review system of quality
assurance (see also Lutz, Wittmann et al., 2013;
Strauss et al., 2015; Wittmann et al., 2011). This
study was designed as a cluster-RCT involving
psychotherapists from three different therapeutic
approaches: cognitive behavioral therapy (CBT),
psychodynamic therapy and psychoanalysis.1 The
participating therapists were randomly allocated to
(i) the traditional case report model of quality
assurance including psychometric assessments at
intake, termination and follow-up (control, CG)
and (ii) an alternative approach to quality manage-
ment including continuous psychometric testing and
feedback (intervention, IG). Depending on how long
patients were treated, self-reports were obtained after
session 10, 20, 40, 55, and 75 in CBT and after
session 10, 20, 45, 55, 75, and 95 for psychodynamic
treatments. Each assessment was fed back to the
therapists in the IG within a few days whereas no
information was provided to the therapists of the
CG. To increase the usefulness of the feedback,
therapists from the IG were provided with rationally
derived decision rules about their patients’ progress
based on an extension of clinically significant change
criteria (for more details on the design of the
feedback see Lutz, Böhnke, & Köck, 2011). Thera-
pists who participated in the IG were provided with a
simplified approval procedure. Instead of the usual
25 sessions more sessions were approved for treat-
ments in the intervention group (CBT: 45; PD: 50).
This modification to the usual application procedure
resulted in a higher number of approved sessions in
the IG compared to the CG (Table I).

Study Sample

In the current study, a subsample of the TK health
insurance sample (N = 751, 177 therapists) was
used, which included only therapists who treated at
least 5 patients. This selection was necessary to reach
a minimal precision for the estimates of within- and
between-therapist variability for determining the
therapist effects (see also Baldwin et al., 2011).
Furthermore, only patients were included who pro-
vided a pre- and post-score in the Brief Symptom
Inventory (BSI; Franke, 2000) as well as additional

information on diagnoses, early alliance, and feed-
back (IG). Thus, the analysis sample included 44
therapists and 349 patients in which each therapist
treated between 5 and 18 patients (M = 9.25,
SD = 3.84, median = 8). A standardized assessment
procedure including a structured diagnostic inter-
view (related to ICD-10 criteria; Hiller, Zaudig, &
Mombour, 2004) was conducted with the patients
from the IG. In the CG diagnoses were based on
clinical judgments. The primary axis one diagnoses
in the study sample were distributed as follows:
39.0% of the patients had a major depressive
disorder (n = 136), 9.2% (n = 32) had a dysthymic
disorder, 20.1% (n = 70) had an adjustment dis-
order, 18.9% (n = 66) had an anxiety disorder, 2.0%
(n = 7) had an eating disorder, 8.6% (n = 30) had
other diagnoses, and 2.3% (n = 8) were not
diagnosed with an axis one disorder. Additionally,
about 10.3% (n = 36) of the patients were diagnosed
with a personality disorder. The number of dia-
gnoses in the analyzed sample ranges from one to
four with an average value of M = 1.52. Further
demographic characteristics for patients and thera-
pists are provided in Tables I and II, respectively.

Instruments and Data Collection

Brief Symptom Inventory (BSI). Symptom
severity was measured using the BSI (Franke,
2000; German translation of Derogatis, 1975), a
53-item self-report inventory, which asks about
physical and psychological symptoms within the last
week. It is the short form of the Symptom Check-
List-90-Revised (SCL-90-R; Derogatis, 1975). Item
responses are based on a 5-point Likert scale ranging
from 0 (“not at all”) to 4 (“extremely”). As the
primary therapy outcome indicator, the Global Se-
verity Index (GSI) was computed for pre- and post-
treatment by averaging all BSI items. For this index
an internal consistency of α = .92 and a retest-
reliability of rtt = .90 are reported (Franke, 2000).

Inventory of Interpersonal Problems (IIP-D).
Initial interpersonal distress was assessed with the
IIP-D (Horowitz, Strauß, & Kordy, 2000). For the
present project the 64-item version of the IIP-D was
used, which measures interpersonal problems
regarding behavior, thoughts, and emotions. Item
responses are based on a 5-point Likert scale ranging
from 0 (“not”) to 4 (“very”). For the overall mean
score an internal consistency of α = .94 and a retest-
reliability (10 weeks) of rtt = .98 are reported
(Horowitz et al., 2000).

Penn Helping Alliance Questionnaire (HAQ).
Therapeutic alliance was assessed from a patient’s
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perspective with the HAQ after the first and after
every 10th session (Alexander & Luborsky, 1986;
German translation of Bassler, Potratz, & Krauthau-
ser, 1995). The HAQ is an 11-item self-report
questionnaire with a 6-point Likert scale ranging
from 1 (“strongly agree”) to 6 (“strongly disagree”)
so that lower mean scores imply a better alliance.

Feedback. Feedback in the TK project was based
on three self-report questionnaires: the BSI (Franke,
2000) to cover general psychological distress, the IIP
(Horowitz et al., 2000) to assess interpersonal impair-
ment, and a disorder-specific instrument taking into
account the main diagnosis of each patient (Beck
Depression Inventory, Beck, Steer, & Carbin 1988;
AKV – anxiety disorders, Ehlers & Margraf, 2001;
Eating Disorder Inventory, Garner, 1991; HZI-K –
compulsive disorders, Klepsch, Zaworka, Hand,
Lünenschloss, & Jauering, 1993; SOMS – somato-
form disorders, Rief, Hiller, & Heuser, 1997). Psy-
chometric feedback after each assessment was
generated based on clinical significant change calcu-
lations in relation to intake scores (Jacobson & Truax,
1991). The results of each instrument were integrated
into an overall evaluation of patient progress, which
described progress by one of three feedback reports:
(i) “overall negative change”, (ii) “no reliable change
so far”, and (iii) “good progress” indicating that the

patient changed positively compared to the initial
assessment. To be able to include patients from the
control group in the analyses, feedback was dummy
coded (“one negative feedback over the course of the
treatment” and “no negative feedback over the course
of the treatment”) with the control group as reference
category. For all patients from the IG group feedback
after the 10th session was available. Due to varying
treatment lengths, after the second assessment (ses-
sion 20) feedback data were available for 93.3% of the
patients in the IG, for 78.7% after the third, for 52.6%
after the fourth, for 26.1% after the fifth, and for 9%
after the sixth assessment.

Assessment of patients’ attitudes toward
routine outcome monitoring. Patients’ attitudes
toward routine outcome monitoring were assessed at
the end of their therapy. An index of patients’
attitudes toward feedback was composed of six items.
In five of these items patients report their perception
of the continuous outcome assessment procedure
(e.g., “I find it important to monitor the results of
psychotherapeutic treatments.”) on a 5-point Likert
scale ranging from 1 (“agree completely”) to 5
(“disagree completely”). Additionally the index com-
prises one global item measuring patients’ overall
satisfactions with the project (“All together, how
satisfied are you with the project?”) on a 5-point

Table I. Descriptive patient characteristics (Mean [SD]) and 95% CI for the completer sample, the study sample, and the sample of
excluded patients grouped by the treatment condition and on average.

Completer sample Study sample Excluded sample

IG (n = 507) CG (n = 244) IG (n = 268) CG (n = 81) IG (n = 239) CG (n = 163)

Age 44.4 (11.4) 45.6 (11.1) 44.5 (11.3) 46.0 (10.5) 44.3 (11.4) 45.3 (11.5)
44.8 [43.97, 45.57] 44.8 [43.65, 46.00] 44.8 [43.59, 45.83]

Female 67.3% 68.0% 64.2% 65.4% 70.7% 69.3%
67.5% [64.1%, 70.8%] 64.5% [59.3%, 69.3%] 70.2% [65.5%, 74.4%]

Number of diagnoses 1.61 (.75) 1.38 (.65) 1.56 (.73) 1.36 (.68) 1.69 (.78) 1.40 (.64)
1.53 [1.48, 1.59] 1.52 [1.44, 1.59] 1.55 [1.47, 1.63]

Approved sessionsa 50.96 (16.4) 35.63 (18.4) 48.35 (9.4) 37.32 (22.7) 54.1 (21.5) 34.8 (15.7)
46.08 [44.71, 47.44] 45.85 [44.32, 47.38] 46.29 [44.08, 48.50]

Number of sessions 42.71 (21.4) 36.18 (19.0) 40.94 (19.0) 35.99 (19.8) 44.8 (23.8) 36.3 (18.6)
40.63 [39.09, 42.18] 39.82 [37.76, 41.88] 41.38 [39.10, 43.66]

GSIpre 1.25 (.67) 1.14 (.63) 1.26 (.67) 1.09 (.62) 1.24 (.68) 1.16 (.63)
1.21 [1.16, 1.26] 1.22 [1.15, 1.29] 1.20 [1.14, 1.27]

GSIpost 0.62 (.56) 0.55 (.47) .63 (.58) .50 (.38) .60 (.55) .57 (.51)
.59 [.56, .63] .60 [.54, .66] .59 [.54, .64]

dGSI 0.96 (.93) 0.90 (.97) 0.96 (.91) 0.90 (1.00) .96 (.95) .89 (.97)
.94 [.87, 1.01] .95 [.85, 1.04] .93 [.84, 1.03]

dGSIadjusted 0.89 (.77) 0.98 (.77) 0.92 (.72) 1.02 (.72) .96 (.73) .96 (.73)
.94 [.88, .99] .97 [.88, 1.06] .96 [.89, 1.03]

HAQpre 53.8 (7.1) 56.2 (6.9) 53.4 (7.5) 55.8 (6.4) 54.3 (6.4) 56.4 (7.1)
54.58 [54.06, 55.10] 53.97 [53.21, 54.74] 55.16 [54.46, 55.86]

IIPpre 1.55 (.55) 1.49 (.55) 1.53 (.54) 1.46 (.55) 1.58 (.56) 1.51 (.55)
1.53 [1.49, 1.57] 1.53 [1.46, 1.57] 1.55 [1.50, 1.61]

aDifferences between control and intervention groups in terms of approved and number of sessions are due to the design of the original
study (see also Strauss et al., 2015, and Methods section).
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Likert scale ranging from 1 (“completely satisfied”) to
5 (“dissatisfied”). The average of these six items was
used as an indicator of patients’ attitudes toward
feedback. Thus, lower scores on that index imply
more positive attitudes toward feedback. To be able
to include patients from the CG and patients with
missing values (to maintain statistical power for our
analysis), this index was effect-coded: “very positive
attitude” (n = 44; 12.6%; upper third), “average and
negative attitude” (n = 90; 25.8%; lower two thirds),
“missing” (n = 134; 38.4%), and “control group”
(n = 81; 23.2%).

Assessment of therapists’ attitudes toward
routine outcome monitoring. Therapists’ atti-
tudes toward routine outcome monitoring were
assessed at the end of each treatment. An index of
therapists’ attitudes toward feedback was composed
of two indicators: The first indicator was the number
of modifications made due to feedback. After the
treatments, therapists were asked what they actually
did with the provided feedback. A list of 10 different
options was presented to the therapists.2 For each of
these options therapists could choose whether they
used the feedback in the respective way or not. Since
the distribution of the reported number of modifica-
tions made due to feedback was skewed to the right
(many made just “one modification” for a patient),
patients were grouped by whether their therapists
applied only one modification or more than one
modification due to feedback. The second indicator
was an item asking therapists’ about their overall
satisfaction with the project. Therapists’ answered
on a 5-point Likert scale ranging from 1 (“comple-
tely satisfied”) to 5 (“dissatisfied”). The first three
categories and the last two categories were pooled in
a “satisfied” and a “not satisfied” group, respectively.

Subsequently, we combined these two indicators
into one composite index. This index constitutes
therapists’ attitudes toward the feedback system in
terms of frequency of usage and overall satisfaction
with the system. Similar to the approach described
above for the patients’ attitudes index, separate cat-
egories for patients of the CG and those with missing
values were built. Using the categories of this index the
complete sample was divided into six groups: “satis-
fied/one modification” (n = 57; 16.3%), “not satisfied/
one modification” (n = 19; 5.4%), “satisfied/several
modifications” (n = 107; 30.7%), “not satisfied/several
modifications” (n = 26; 7.4%), “missing” (n = 59;
16.9%), and “control group” (n = 81; 23.2%).

Data Analysis Strategy

Since the data have a hierarchical structure with
patients nested within therapists, multilevel models

were used. Patients who are treated by the same
therapist are likely to have more similar experiences
than two randomly chosen patients treated by differ-
ent therapists. Consequently, individual observations
are not independent from each other, violating the
assumption of independence. For these kinds of
hierarchical data structure, multilevel modeling
(MLM) has been established to be the method of
choice because it addresses the fact that observations
are not independent (e.g., Gallop & Tasca, 2014;
Raudenbush & Bryk, 2002). For analyzing the
present data, two-level models were used with
patients on level 1 and therapists on level 2 (equa-
tions are reported in Appendix 1). The two-level
model partitions the total variability into two com-
ponents: variation within therapists (level 1) and
variation between therapists (level 2). These compo-
nents allow calculating the proportion of variance
associated with each of the levels. The share of the
total variance which is associated with level 2 is
referred to in the literature as intraclass correlation
or therapist effect (Baldwin & Imel, 2013). The larger
the therapist effect the larger the differences between
therapists concerning the dependent variable.

The analysis started in both cases with a null model
that included no predictors. The other models were
hierarchically built: Treatment outcome (GSIpost)
was predicted by the following fixed effect predic-
tors, each added in separate modeling steps on level
one: initial symptom impairment (GSIpre; Model 1),
initial interpersonal problems (IIPpre), early alliance
(HAQpre), number of diagnoses (Model 2), early
feedback (Model 3), therapists’ attitudes toward
feedback (Model 4), and patients’ attitudes toward
feedback (Model 5). Since the distribution of the
GSIpost scores suggests non-normality, all analyses
concerning this variable have been conducted with a
transformed (root squared) version of this variable.

Variance explained in the different steps is calcu-
lated by subtracting the residual variation of the
respective model from the residual variation of an
identical model not including the newly added pre-
dictor variables and dividing this difference through
the residual variance of the model with fewer pre-
dictor variables (Raudenbush & Bryk, 2002).

The same approach was used to predict treatment
length (log-transformed to the base e). The same
predictors were used and added on level one, only
the number of approved sessions by the insurance
company was added as an additional control variable
in Model 1. Given that the study arms were
confounded with differences in the number of
approved sessions, this variable is an important
contextual design factor, with the potential to influ-
ence differences in the length of the treatments.
Therefore, in the analyses on treatment length, we

Psychotherapy Research 651

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
L

et
hb

ri
dg

e]
 a

t 1
8:

52
 0

5 
N

ov
em

be
r 

20
15

 



controlled for the number of approved sessions when
investigating the influence of other predictors. Data
analyses were conducted with the free software
environment R version 3.1.1 (R Development Core
Team, 2014). The multilevel models have been
estimated with the R package lme4 (Bates, Maech-
ler, Bolker, & Walker, 2014).

Results

Comparison of the Full Sample and the Sample
with at Least Five Patients per Therapist

To check for systematic selection effects the different
subsamples were compared with regard to several
variables. In a first step, the study patient sample (N
= 349) was compared to the full patient sample (N =
751) and the sample of excluded patients (N = 402)
regarding pre and postGSI scores, socio-demographic
characteristics, as well as the predictor variables.

Figure 1 shows the pre- and post-distributions of
GSI scores in density plots for those three samples.
The three distributions are very similar at both time
points. Additionally, Table I shows that the three
samples do not differ significantly (overlapping 95%
confidence intervals) with regard to socio-demo-
graphic variables (age and sex) as well as all the
predictor and outcome variables included in the
statistical analyses. The IG had significantly more
approved and actually provided treatment sessions
than the CG in each of the three samples. These
differences resulted from the specific design of the
study and were controlled in the following analyses.

Similarly, Table II shows that also the therapists
from the three samples do not differ significantly
(overlapping 95% confidence intervals) with regard
to socio-demographic variables (age and sex), years
of experience, proportion of cognitive behavioral
therapists in the sample, working hours per week,
average symptomatic intake impairment of their
patients in the respective sample (BSIpre), and the

average interpersonal distress at intake of their
patients in the respective sample (IIPpre). Descrip-
tively, the only difference between the samples is that
more CBT therapists are in the study sample
(71.8%) than in the excluded sample (59.8%).

Prediction of Treatment Outcome

The results of the MLM are reported in Table III.
Model 1 is the widely used model for the quantifica-
tion of therapist differences taking only into account
initial patient impairment (GSIpre; Baldwin & Imel,
2013; Saxon & Barkham, 2012). The initial GSI score
explained 22.40% of the variance in patient-rated
outcomes (compared to the null model). A patient with
an average GSIpre score is on average 0.45 GSIpost
scores less impaired than a patient who starts with a
one point higher GSIpre score. Dividing the residual
level 2 variance (therapist variation) by the total
variation results in a therapist effect of 5.88%. Model
2 added three additional intake characteristics: initial
interpersonal distress (IIPpre), early patient-rated
alliance (HAQpre), and number of diagnoses3 (Model
2). Only HAQpre and the number of diagnoses were
significant predictors of treatment outcome and were
kept as predictors in the subsequent models. These
predictors explain incrementally 6.53% of the vari-
ance on the patient level. In Model 3 feedback
(dummy coded as “negative feedback” and “no
negative feedback” with the control group patients as
reference category) was included. Feedback
explained 10.62% of the variance in patient reported
outcome. Receiving a negative feedback sign at
session 10 resulted for an averagely impaired patient
in 0.35 points higher GSIpost scores compared to
patients from the CG. Patients for whom their
therapists receive no negative feedback over the
course of treatment did not differ significantly from
the CG with regard to their GSIpost scores. Thus, in

Figure 1. Distribution of BSI scores for the full sample (N = 751) and the subsample with at least 5 patients per therapist (N = 349) in
relation to the cut-off between a non-clinical sample and an outpatient sample (solid vertical line) and the cut-off between an outpatient and
an inpatient sample (dashed vertical line).
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Models 4 and 5 a combination of the CG and the “no
negative feedback” group serves as reference group.

In the next step, therapists’ attitudes toward
feedback were investigated (Model 4). This variable
explained additionally 5.39% of the variation in
patients’ outcomes. Especially the group of patients
for whom therapists were satisfied with the project
and made only one modification due to the feedback
showed significantly lower GSIpost scores (for an

averagely impaired patient 0.17 points lower) than
the control group.

In the last step, the influence of patients’
attitudes toward feedback on treatment outcome
was investigated (Model 5). This variable explained
incrementally 5.72% of the variance in patients’
outcomes. The group of patients that reported a
positive attitude toward the feedback showed sig-
nificantly lower GSIpost scores than the control

Table II. Descriptive therapist characteristics (Mean [SD]) and 95% CI for the completer sample, the study sample, and the sample of
excluded patients for therapists grouped by treatment condition and on average.

Completer sample Study sample Excluded sample

IG (n = 90) CG (n = 87) IG (n = 31) CG (n = 13) IG (n = 59) CG (n = 74)

Age 48.5 (5.93) 48.5 (5.23) 49.8 (5.97) 49.0 (3.94) 47.9 (5.8) 48.4 (5.4)
48.5 [47.64, 49.38] 49.6 [47.84, 51.36] 48.2 [47.15, 49.16]

Female 45.6% 43.2% 51.6% 40.0% 42.4% 43.8%
44.5% [37.1%, 52.2%] 48.8% [34.3%, 63.5%] 43.1% [34.7%, 51.9%]

Years of experience 17.5 (6.20) 16.5 (5.09) 19.1 (6.37) 17.5 (4.95) 16.7 (6.0) 16.4 (5.1)
17.1 [16.21, 17.98] 18.7 [16.80, 20.61] 16.6 [15.56, 17.54]

Cognitive Behavior Therapy 58.6% 68.1% 77.4% 50.0% 48.2% 70.5%
62.8% [55.0%, 70.0%] 71.8% [56.1%, 83.6%] 59.8% [50.8%, 68.3%]

Working hours per week 37.9 (10.05) 37.1 (9.59) 40.9 (8.26) 39.1 (8.95) 36.4 (10.6) 36.8 (9.7)
37.6 [36.05, 39.08] 40.4 [37.80, 43.08] 36.6 [34.80, 38.42]

BSIpre 1.24 (.44) 1.13 (.49) 1.26 (.31) 1.11 (.29) 1.23 (.49) 1.13 (.52)
1.18 [1.11, 1.25] 1.22 [1.12, 1.31] 1.17 [1.09, 1.26]

IIPpre 1.56 (.39) 1.47 (.44) 1.54 (.23) 1.51 (.22) 1.58 (.46) 1.46 (.47)
1.52 [1.45, 1.58] 1.53 [1.46, 1.60] 1.51 [1.43, 1.59]

Note. All values were calculated for available cases; missings were deleted. Mean scores are shown for age, years of experience, working
hours per week, as well as for aggregated BSIpre, and IIPpre scores; SDs in brackets. Female and CBT show percentages.

Table III. MLM results for models predicting treatment outcome (
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
GSIpost

p
).

Models Null model Model 1 Model 2 Model 3 Model 4 Model 5

Fixed part
Intercept 0.70*** 0.70*** 0.70*** 0.66*** 0.68*** 0.68***
GSIpre 0.25*** 0.22*** 0.23*** 0.23*** 0.23***
IIPpre 0.02 – – –
HAQpre −0.01* −0.01* −0.01** −0.004+
Number of diagnoses 0.06** 0.04+ 0.03 0.04+

Feedback
Negative feedback 0.20*** 0.22*** 0.24***
No negative feedback −0.03 – –

Therapist attitude
Not satisfied/several mod. 0.13+ –
Not satisfied/1 mod. −0.03 –
Satisfied/several mod. −0.05 –
Satisfied/1 mod. −0.12* –
Missing −0.08 –

Patient attitude
Positive −0.25***
Average/negative −0.08+
Missing 0.02

Random part
Level 2 0.009 0.005 0.007 0.006 0.007 0.002
Level 1 0.103 0.080 0.075 0.067 0.063 0.063
Explained variance
Level 1 (%) 22.4 27.5 35.1 38.8 39.0

Note. N = 349 patients, 44 therapists; Feedback neutral is not significantly different from the control group and serves together with the
control group in further analysis as reference category.
***p = 0; **p < 0.001; *p < 0.05; +p < 0.1.

Psychotherapy Research 653

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
L

et
hb

ri
dg

e]
 a

t 1
8:

52
 0

5 
N

ov
em

be
r 

20
15

 



group (for an averagely impaired patient 0.32
points).

Relation of Treatment Outcome and Attitudes
toward Feedback

To explore the relation between outcome and
attitudes in more detail and facilitate interpretation,
Figures 2 and 3 show the adjusted pre-–post effect
sizes (adjusted d) for the different therapist and
patient attitude groups, respectively. Separate
MLM with standardized (at the mean and SD of
the GSIpre scores) GSIpost scores as dependent

variable were conducted to produce adjusted pre–
post effect sizes and to compare the different levels
of therapists’ and patients’ attitudes. Due to the
standardization of the variables, the adjusted means
can be interpreted as adjusted pre–post effect sizes
(adjusted d). Figure 2 depicts the adjusted pre–post
effects for the different therapist attitude groups, the
control group, and the missing group. MLM
revealed that the effects sizes of the group of patients
for whom their therapists made several modifications
due to feedback and are not satisfied with the
monitoring system (“not satisfied/several modifica-
tions”) are significantly lower than for all other
attitude groups. Patients in this group had an effect
sizes of dadjusted = .52. Patients for whom their
therapists were satisfied with the project and made
only one modification due to feedback (“one modi-
fication/satisfied”) had the highest adjusted effect
size (dadjusted = 1.13). Patients for whom their
therapists were satisfied with the project and made
several modifications due to feedback (“several
modifications/satisfied”) had the second to lowest
adjusted effect size (dadjusted = 0.88) which was
similar to the adjusted effect size of patients for
whom their therapist were not satisfied and made
only one modification due to feedback (dadjusted =
0.93). Patients from the CG (dadjusted = 0.99) had a
similar adjusted effect size as patients with missing
values on these variables (dadjusted = 1.00).

Figure 3 depicts the adjusted means of the pre–
post effects sizes (adjusted d) for the different patient
attitude groups, the control group, and the missing

Figure 2. Effect sizes (d) for the different groups of therapists’
attitudes toward feedback, the control group, and those patients
for whom no information is reported (missings) adjusted for initial
impairment (GSIpre), early alliance (HAQpre), and number of
diagnoses (*p < 0.05).

Figure 3. Effect sizes (d) for the different groups of patients’ attitudes toward feedback, the control group, and those patients for whom no
information is reported (missings) adjusted for initial impairment (GSIpre), early alliance (HAQpre), and number of diagnoses (*p < 0.05).
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group. Patients who reported positive attitudes
toward feedback had descriptively the highest
adjusted effect size (dadjusted = 1.33). MLM revealed
that the positive attitude group was significantly
different from the average/negative attitude group
(dadjusted = 1.02) and the control group (dadjusted =
0.99). The missing group had significantly lower
adjusted effect sizes than all other groups (dadjusted
= 0.74).

Prediction of Treatment Length

The approach for the prediction of treatment length
(number of sessions) was similar to the one above4

and five models with an increasing number of
predictors were used to test the incremental impact
of these predictors (see Table IV). Model 1 included
the number of approved sessions by the insurance
company as single predictor of treatment length.
About 20.03% of the differences in treatment length
could be explained by the number of approved
sessions. After controlling for approved sessions, we
found a therapist effect of about 8.89%. In Model 2
additional intake characteristics were included in the
analysis. Together, these variables explained 2.09%
incremental variance compared to Model 1. Only
patients’ mean scores in the IIP at the beginning of
the treatment and number of diagnoses were

significant and marginally significant predictors,
respectively. Thus, initial symptom impairment
(GSIpre) and early alliance (HAQpre) were excluded
from subsequent analyses.

Model 3 tested the additional influence of the
feedback on treatment length. Feedback explained
additional 1.3% of the variation in treatment length.
Patients with negative feedback had significantly
longer treatments than all other patients.

Models 4 and 5 tested the additional influence of
therapists’ and patients’ attitudes toward feedback
on treatment length, respectively. Neither therapists’
nor patients’ attitudes toward feedback significantly
explained additional variance in treatment length.

Associations between Therapist Effects on
Outcome and Length

Finally, the association between therapist effects on
outcome and treatment length was investigated.
Figure 4 shows the association between therapist
residuals from the outcome and the treatment
length prediction model. On the x axis therapists’
deviations from the average

ffiffiffiffiffiffiffiffiffiffiffiffiffiffi
GSIpost

p
score con-

trolled for initial impairment (at the position of the
average score, the residuals equal 0) are depicted.
On the y axis the deviations from the average
treatment length controlled for approved sessions

Table IV. MLM results for models predicting treatment length (ln(number of sessions)).

Models Null model Model 1 Model 2 Model 3 Model 4 Model 5

Fixed part
Intercept 3.55*** 3.55*** 3.56*** 3.52*** 3.58*** 3.58***
Approved session 0.02*** 0.02*** 0.02*** 0.02*** 0.02***
GSIpre −0.03 – – –
IIPpre 0.15* 0.13** 0.13** 0.13**
HAQpre −0.00 – – –
Number of diagnoses 0.07+ 0.05 0.06 0.06

Feedback
Negative feedback 0.14* 0.15* 0.15*

Therapist attitude
Not satisfied/several mod. 0.04 –
Not satisfied/1 mod. −0.04 –
Satisfied/several mod. −0.10 –
Satisfied/1 mod. −0.21* –
Missing −0.06 –

Patient attitude
Positive −0.07
Average/negative −0.02
Missing −0.15+

Random part
Level 2 0.040 0.020 0.015 0.015 0.010 0.014
Level 1 0.256 0.205 0.200 0.197 0.199 0.194
Explained variance
Level 1 20.03 21.7 23.0 22.7 24.3

Note. N = 336 patients, 44 therapists; Feedback neutral is not significantly different from the control group and serves together with the
control group in further analysis as reference category.
***p = 0; **p < 0.001; *p < 0.05; +p < 0.1.
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(at the position of the average score, the residuals
equal 0) are depicted. Each point in the scatterplot
represents the average

ffiffiffiffiffiffiffiffiffiffiffiffiffiffi
GSIpost

p
score of a therapist

in reference to the average
ffiffiffiffiffiffiffiffiffiffiffiffiffiffi
GSIpost

p
score from all

therapists as well as the average treatment length of
a therapist in reference to the average treatment
length from all therapists in our analysis sample.
Thus, the intersection of the axes marks the con-
currence of average effectivity (which relates to a
score of GSIpost = 0.49) and average treatment
length (which relates to an average treatment length
of 35.0 sessions) per therapist. Therapists located in
the upper left quadrant of the scatterplot are those
who have on average relatively positive outcomes
and rather long treatments. Therapists with good
outcomes and short treatments are located in the
bottom left quadrant, those with relatively bad
outcomes and long treatments in the upper right
quadrant, and those with bad outcomes and short
treatments in the bottom right quadrant. There was
no significant correlation between the average
length of the treatments and the effectiveness of a
therapist (r = .09; p = 0.56).

Discussion

Recent investigations which examined the effects of
routine outcome monitoring and feedback suggest
that feedback does not work uniformly for every
patient and every therapist (De Jong et al., 2012;
Simon et al., 2012). The present study investigated

therapist effects on and predictors of treatment
outcome and treatment length in a naturalistic
setting. Therapist differences were found to account
for 6.2% of the differences in patients’ outcomes and
for 9% of the differences in treatment lengths. There
was no significant relation between therapists’ aver-
age effectiveness and their average treatment length.
Therapists’ and patients’ attitudes toward feedback
both explained an additional share of 5.4% (therapist
attitudes) and 5.7% (patient attitudes) of the vari-
ation in outcomes, respectively. For patients, a
positive attitude was associated with better out-
comes. For therapists it showed to be most promis-
ing when they were satisfied with the system and
used the feedback for one specific modification per
patient. Neither therapists’ nor patients’ attitudes
toward feedback could incrementally explain signi-
ficant variation in treatment length.

Furthermore, higher initial symptomatic impair-
ment, lower early patient-rated alliance, and several
diagnoses were consistently associated with worse
outcome while initial interpersonal distress showed
no significant relation. In accordance with previous
studies negative feedback in the IG at session 10 was
a significant predictor of worse treatment outcome.
Although not on-track patients show improvements
later on, they do not reach the same level at the end
of therapy as on-track patients. A little less variation
could be explained in treatment length compared to
treatment outcomes (about 24% vs. 39%). Differ-
ences in treatment length were predicted by the
number of approved sessions, by different intake
levels of interpersonal distress (more interpersonal
distress, longer treatments), and by feedback (neg-
ative feedback, longer treatments).

The finding that deteriorating patients (negative
feedback at session 10) have worse treatment out-
comes is well known. Previous studies showed that
feedback is especially helpful for deteriorating
patients even so not-on track patients do not reach
the same outcome level as on-track patients (e.g.,
Lambert, 2007). Our study differs from previous
efforts insofar as usually deteriorating patients from
an IG (continuous assessments plus feedback to
therapists) were compared with deteriorating
patients from a control group (continuous assess-
ments without feedback to therapists). In contrast to
that, the current investigation compared deteriorat-
ing patients from the IG (continuous assessments
plus feedback to therapists) with all patients from the
CG for which only pre- and post-assessments were
available. Without continuous assessments over the
course of treatment in the CG, we could not match
deteriorating patients from the CG to those from the
IG (Strauss et al., 2015). Despite the different kinds
of CGs, our findings are not in contrast to the

Figure 4. Scatterplot of therapist intercept residuals for GSI
outcome scores and treatment length produced by Model 1 for
outcome and length, respectively. These represent how much each
therapist’s outcome and treatment length across their patients
differ from the average treatment outcome and treatment length in
this data-set, controlling for initial impairment as well as approved
sessions. Negative residuals represent better outcomes as well as
shorter treatments.
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findings of previous studies and our results emphas-
ize the general importance to track treatment out-
come continuously over the course of treatment and
refer to the importance to provide feedback espe-
cially to those patients who show negative develop-
ments. Also in our study a more positive
development after psychometric feedback was
detected for the not-on track patients in the IG
(discussed in more detail in Lutz et al., 2013).

Therapists’ and patients’ attitudes toward feed-
back showed to be potentially important variables to
consider in future feedback studies. Regarding
therapists’ attitudes, especially those patients for
whom their therapists were satisfied with the feed-
back system and who made only one modification
due to the feedback showed the best outcomes.
Patients showed worse outcomes when therapists
were not satisfied with the feedback system and yet
made several modifications due to the feedback.
However, it should be noted that these associations
are just correlational and not causal, since modifica-
tions and satisfaction were assessed at the end of
each treatment. One specific modification (after
feedback) seems to contribute to a positive outcome,
if therapists are satisfied with the feedback. However,
with regard to the post-hoc assessment of therapist
satisfaction with the feedback system an alternative
explanation might be that the outcome predicted the
attitudes. Therapist and patients who had a good
experience with therapy might look back on the
feedback positively, especially those therapists who
only had to make one modification, while those who
had a worse experience view the feedback more
negatively. Besides the impact of therapists’ atti-
tudes, results also suggest an influence of patients’
attitudes toward feedback. It could be an important
factor for the success of a treatment to provide
patients with a sensible rationale for why these
continuous assessments are an integral and import-
ant part of clinical practice (see also Boswell, Kraus,
Miller, & Lambert, 2013; Castonguay et al., 2013;
Flückiger et al., 2013).

The fact that therapists differ in both their
attitudes as well as their use of feedback raises
questions of treatment integrity within feedback
studies (Wittmann & Lutz, 2014). Similarly to
adhering to a treatment manual it should be checked
whether therapists understand and actually integrate
feedback information in their treatments when par-
ticipating in the intervention group of such a study.
Therefore, it is important to train therapists in the
use of feedback instruments, document what they
actually did with the feedback, and assess their
attitude toward routine outcome monitoring.

Regarding treatment length it came as a surprise
to us that higher initial symptom distress was not

associated with more treatment sessions, when con-
trolled for approved sessions. Therefore, we tested if
this was a mere consequence of the fact that
generally more sessions were approved for more
distressed patients. If that would be the case the
effect of initial symptom distress on treatment length
would have been superimposed by the differential
number of approved sessions. However, no signific-
ant relation could be found between GSIpre scores
and the number of approved sessions.

Another central aim of the present study was to
quantify the therapist effects on treatment outcome
and length. The variance on patient-rated outcome
that could be attributed to differences between
therapists (6.2%) was in the range of previous
studies and meta-analysis in this field (Baldwin &
Imel, 2013). About 9% of patients’ differences in
treatment length are due to differences between
therapists. Since this is the first study investigating
therapist effects on treatment lengths it is difficult to
evaluate the absolute size of this effect. Nevertheless,
it seems safe to say that more research in naturalistic
samples on this currently neglected aspect could be
worthwhile. Besides raising the question of why
therapists differ in this regard (even after controlling
for differences in their patients initial symptom
distress), results from such studies could elucidate
cognitive models and other determinants of thera-
pists’ choices. An incorporation of these models into
more regulated treatment settings (e.g., clinical trials
or structured intervention programs) could make
these programs more amenable and possibly increase
the acceptance on the side of the therapists.

It would be important for future research to
replicate this finding in other samples, settings and
potentially with other modeling strategies. Especially
discrete-time event hazard models (e.g., Hox, 2010)
might be an interesting alternative for the analysis of
treatment length. We chose the presented modeling
strategy in this study to build the treatment length
models as similar to the established treatment out-
come models as possible.

No relation between therapists’ average effective-
ness and their average treatment length was found.
This suggests that the most effective therapists are
not those who on average provide shorter or longer
treatments. Although therapists’ effectiveness and
treatment lengths were unrelated, a joined investiga-
tion of therapist effects on outcome and length
allows the identification of specific relations on a
therapists’ level (see Figure 4). The use of multilevel
models also allows to control for the individual
therapist’s (or service’s) case-mix, which can – as
pointed out above – have an influence on patient
outcome as well as treatment length.
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A next step could be a closer look at the most
effective therapists by means of video analyses, as
well as patient and therapist interviews. There is a
huge gap between our knowledge of how influential
therapists are with regard to outcome and length of
treatments and our knowledge of what makes thera-
pists that influential. The aim might be to extract
those elements that make therapists effective and
transform them in parts of established clinical train-
ing programs (Castonguay, Eubanks, Goldfried,
Muran, & Lutz, 2015). For health service research
it is important to note that more effective therapists
do not seem to provide generally shorter or longer
treatments. Successful therapists seem to adapt their
treatment length to the specific patient and the
specific progress pattern. However, given that our
findings are based on a limited number of therapists
(N = 44), the results from these analyses should be
treated with caution.

In addition to the limitations noted above, some
further aspects limit the scope of this study and give
suggestions for future research. Due to resistance
among therapists and the study’s steering committee,
it was not possible to implement the standard control
group of these studies in which patients filled out
psychometric questionnaires over the course of the
treatment but no feedback was given (Strauss et al.,
2015). This CG would have allowed comparisons
with the IG within patient subgroups showing similar
change courses (e.g., deteriorating patients). Future
research implementing such a design can look at
differences in therapists’ and patients’ attitudes
toward routine outcome monitoring among groups
with similar change courses (on track/not on track).

Another issue is connected to the post-hoc assess-
ment of the therapists’ attitudes toward feedback.
Since the feedback procedure was provided before
the therapists’ attitudes were assessed it is possible
that the kind of feedback the therapists received over
the course of the treatment influenced their atti-
tudes. However, additional analyses for the IG
revealed that the proportion of positive, neutral, or
negative feedback (taking into account the total
number of feedback reports given for this patient)
had no statistically significant influence on either
therapists’ satisfaction or the number of modifica-
tions made due to feedback.

Furthermore, it should be noted that the diagnostic
procedure was different between the CG and the IG.
While in the CG diagnosis was based on clinical
judgment, in the IG a standardized assessment pro-
cedure was conducted including a structured dia-
gnostic interview (related to ICD-10 criteria; Hiller
et al., 2004). This difference led to a slightly higher
average number of diagnoses for the patients in the IG
(see Table I), therefore we included the number of

diagnoses as a potential covariate in all our prediction
models.

Another shortcoming of the presented analyses is
that the sample inclusion criteria were rather strict. It
could be that those patients who met the inclusion
criteria of this study (completion of intake and post-
treatment assessment; at least 10 sessions) were
rather satisfied with the treatment or are in other
regards a specific, non-representative sample. How-
ever, we showed in this and previous reports that the
study sample is similar to the completer sample and
that the completer sample is similar to patients
undergoing outpatient psychotherapy in Germany
(Lutz, Wittmann, et al., 2013). Nevertheless, a
replication could shed further light on the robustness
of our findings.

Despite these limitations, the findings of this study
add to the still growing body of literature on
feedback and therapist effects. It seems that for the
application of feedback tools in routine care it is
necessary not only to train therapists in how to use
the feedback, but also to convince them of the value
these tools add by supporting (not replacing) their
everyday clinical decision-making.

Disclosure statement

No potential conflict of interest was reported by the
authors.

Notes
1 Since not enough data were available for the psychoanalytic
treatment modality, the present study includes only CBT and
psychodynamic treatments.

2 This list was composed of the statement “Due to the feedback, I
…” and the following 10 different options from which multiple
choices were possible: “… discussed with the patient his/her
answers in the questionnaire”; “… tried to assist the patient’s
resources”; “… tried to adjust my therapeutic interventions”; “…
discussed with the patient his/her interpersonal problems”; “…
prepared the end of the therapy”; “… tried to enhance the
patient’s motivation for therapy”; “… varied the intervals
between sessions; “… tried to enhance the therapeutic alliance”;
“… consulted additional sources of help (e.g., supervision,
intervision, literature, further education); “… tried new home-
work with the patient.”

3 In a preliminary analysis, we checked if differences in diagnoses
had an impact on outcome. In this analysis, seven dummy
variables were created with depression as reference group:
dysthymia, panic disorder, other anxiety disorders, adjustment
disorder, eating disorder, personality disorders, and other
disorders. Adding the dummy variables as predictors did not
explain significant variation in

ffiffiffiffiffiffiffiffiffiffiffiffiffiffi
GSIpost

p
scores. Since the

diagnostic category was not a significant predictor of treatment
outcome and too many dummy variables in one model led to
instable model estimations, we did not leave these non-signific-
ant predictors in next modeling step.

4 For 13 patients from the analysis sample (N = 349) no
information regarding treatment length was given and therefore
had to be excluded (N = 336).
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Appendix 1

Model 1 for predicting treatment outcome
Level 1 (Patient level):

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
GSIpost ij

p
= β0j + β1j × initial

impairment_gmij + eij

Level 2 (Therapist level): β0j = γ00 + r0j; β1j = γ10

Note. MLM formulas for Model 1 predicting treatment outcome
(GSI) where patient i is nested within therapist j. Initial
impairment was included as predictor on level 1. For Models 2–5
additional variables were tested as predictors at level 1:
GSIpre_gm, IIPpre_gm, HAQpre_gm, number of diagnoses_gm,
feedback, patient attitude, and therapist attitude. Variables with
the suffix “_gm” are included as grand-mean centered.
Model 1 for predicting treatment length
Level 1 (Patient level): ln_treatment_lengthij = β0j + β1j ×
approved sessions_gmij + eij

Level 2 (Therapist level): β0j = γ00 + r0j; β1j = γ10

Note.MLM formulas for Model 1 predicting treatment length where
patient i is nested within therapist j. Approved sessions were included
aspredictor at level 1. ForModels 2–5 additional variableswere tested
as predictors at level 1: GSIpre_gm, IIPpre_gm, HAQpre_gm, number of
diagnoses_gm, feedback, patient attitude, and therapist attitude.
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