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ABSTRACT

Objective: Establishing robust evidence for psychotherapeutic treatment efficacy is crucial in evidence-based medicine for men-
tal disorders. Randomized controlled trials (RCTs) are key to minimizing biases such as selection effects and baseline imbalances
between study groups. However, another challenge to robust evidence in psychotherapy research is heterogeneity in treatment
outcomes due to therapists and clinical sites. While this has been frequently observed in naturalistic settings, therapist- and site-
related heterogeneity in treatment outcomes has been understudied in RCTs.

Method: The present study addresses this gap in a secondary data analysis, examining how therapists and clinical sites differ
in treatment outcomes and differential/average treatment effect (i.e., outcome differences between treatment groups) within a
large, multicentre RCT. We analysed data from 255 patients with chronic depression treated by 79 therapists in nine study sites,
that received two different active psychotherapeutic interventions.

Results: Therapist- and site-related variances in treatment outcomes appeared relatively small, accounting for 1.1% [0.0%, 8.1%)]
and 1.7% [0.0%, 9.9%)] of the total variance, respectively. Notably, site-related variance in differential treatment effects appeared
relatively larger at 12.5% [0.1%, 44.4%]. These variances were only partially explained by patient or therapist characteristics.
Conclusion: While the sample size only allowed to estimate the variance contributions of therapists and sites with high uncer-
tainty, the relative size comparison points to the importance of considering site heterogeneity in evaluating RCTs' differential
treatment effects. Further research on site characteristics' impact could enhance understanding of psychotherapeutic treatment

efficacy across diverse contexts.

Mental illness is a major public health concern, imposing suffer-
ing on the affected and a substantial economic burden on society
(Insel 2008; Whiteford et al. 2015). Given the critical impor-
tance of addressing mental illness, considerable research effort
and funding have been dedicated to evaluating the efficacy of
psychological and other treatment approaches. However, estab-
lishing robust scientific evidence for psychotherapy to inform

evidence-based practice poses numerous challenges requiring
carefully designed studies (Kazdin 2008; Loudon et al. 2015).

The field of experimental design, particularly in clinical trials,
has been extensively studied and continues to evolve. Especially
in recent years, rigorous experimental design has moved into
focus, partly in response to the replication crisis in psychology
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Summary
« This study highlights the importance of considering dif-
ferences between treatment sites when evaluating psy-
chotherapeutic treatments.

« This approach could make findings from psychother-
apy studies more robust and, consequently, improve
evidence-based mental healthcare.

» Specific characteristics of therapists and clinical
sites that relate to treatment outcome are difficult to
establish.

(Pashler and Wagenmakers 2012). Experimental research in
psychology is susceptible to various biases, many of which
are now well recognized by researchers. Traditional biases in-
clude expectancy effects, observer biases and selection effects
(Rosenthal 1976). Over time, researchers have refined their
experimental designs to mitigate these biases, for instance, by
implementing blinding techniques and randomizing partici-
pant assignment (Schulz and Grimes 2002). Consequently, psy-
chotherapy research has established the randomized controlled
trial (RCT) as the gold standard for clinical evidence (Hoffmann
et al. 2014)—although this assertion rests on many, sometimes
strong assumptions (Cook 2018). RCTs are designed to min-
imize the aforementioned biases, particularly those involving
researchers and participants. However, psychotherapy research
faces another set of unique challenges, absent from most other
clinical trials: the potential heterogeneity introduced by differ-
ent therapists and clinical settings. Addressing this challenge
of heterogeneity in treatment outcomes between therapists and
sites within RCTs is the central focus of the present study.

Outside of clinical trials, the question of variance in treatment
outcome between therapists and clinical settings has long
been of interest (Ricks 1974). Intuitively and anecdotally, pa-
tients and therapists alike are aware that some therapists and
clinical institutions systematically achieve better outcomes
than others. However, only more recently large amounts of
routinely collected outcome data became available, providing
the necessary resources to investigate this question in detail
(Deisenhofer et al. 2024; Firth et al. 2019; Janse et al. 2024;
Johns et al. 2019; Mahon et al. 2023; Pybis et al. 2017). These
studies have shown that there is indeed a non-trivial amount
of heterogeneity in treatment outcome attributable to thera-
pists and clinical sites. Which characteristics explain the het-
erogeneity between therapists remains an open question. Thus
far, no therapist characteristics could be established as robust
predictors of treatment outcome, including therapist experi-
ence levels or allegiance to any specific therapeutic approach
(Baldwin and Imel 2013; Wampold and Owen 2021). Similarly,
there is no decisive evidence regarding clinical institutions’
characteristics that relate to treatment outcomes; however,
studies have shown that the socio-economic profile of the in-
stitutions' location (e.g., median income; Firth et al. 2019) and
the organizational culture (Falkenstrom et al. 2018) both po-
tentially play a role.

Up until now, most studies investigating therapist- and site-
related heterogeneity have been conducted in naturalistic

settings, as opposed to investigating this question in RCTs. A
meta-analysis by Baldwin and Imel (2013) on therapist-related
outcome variance indicated less therapist-related variance in
RCTs compared to naturalistic settings. On the other hand, a
smaller but more recent review pointed in the opposite direc-
tion (Johns et al. 2019). A smaller therapist-related outcome
variance in RCTs compared to naturalistic settings would be
expected, as many potential sources of variance between ther-
apists should be accounted for through standard elements of
well-designed RCTs, that is, randomization of patients, strict
supervision, (continuous) adherence testing, reliance on treat-
ment manuals and standardized protocols for several other
processes.

There are only few studies that explicitly studied site-related
outcome variance in RCTs. Vaezazizi et al. (2019) showed that
6.7% of treatment outcome of an intervention for substance use
disorder was accounted for by the treatment site. However, the
investigated intervention was technology-based and hence did
not include any variance due to therapists, making an infer-
ence to trials including therapist-specific variance difficult.
Other RCTs, investigating psychotherapeutic interventions,
have controlled for site variance in their statistical analysis
(e.g., Bickman et al. 2011) but often without reporting the mag-
nitude of this variance (e.g., Nakimuli-Mpungu et al. 2020).
However, due to the more controlled setting, a smaller vari-
ance in outcome between sites in RCTs compared to a natural-
istic setting also appears intuitive. Furthermore, multicentre
RCTs in which all sites provide multiple study treatments
allow investigating a unique source of variance: the variance
in the average treatment effect. To emphasize the distinction
from the treatment outcome (i.e., the average outcome across
both treatments), we decided to use the less commonly used
term differential treatment effect. Variance in the differential
treatment effect means it can be investigated if the difference
in treatment outcome of two or more distinct treatments var-
ies across study centres. Variance in differential treatment ef-
fect is usually only observable across sites, as therapists rarely
administer multiple treatments in a RCT. While we could not
detect any research dedicated explicitly to studying this poten-
tial variance in differential treatment effect, it should be also
small, as study centres in multi-site trials follow standardized
protocols, minimizing potential biases, for example, through
differences in implementation. Still, site-related heterogeneity
in differential treatment effects should be assessed, as it po-
tentially introduces biases into RCTs that might necessitate
controlling for beyond randomization.

In sum, the variance attributable to different therapists and
sites in the presumably highly controlled setting of RCTs has
been relatively underexplored. To fill this gap, the present
study aims to answer two questions. First, we aimed to esti-
mate the amount of site- and therapist-related heterogeneity in
a well-designed, large psychotherapy RCT. This could give us
insight into whether these sources of heterogeneity can be con-
trolled for through experimental design. This information can
help developing experimental designs further, to potentially
reduce these forms of bias or indicate the necessity to con-
trol for these effects in statistical analyses. Second, we aimed
to investigate if controlling for certain patient and therapist
characteristics explains parts of the therapist- and site-related
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variance. This could give us insight into their aetiology, which
has the potential to identify factors for optimizing treatment
outcome. To answer these questions, we conducted a second-
ary analysis of a multicentre psychotherapy RCT investigat-
ing heterogeneity of treatment outcomes across therapists
and sites, heterogeneity of the differential treatment effect be-
tween sites, and potential patient and therapist characteristics
that may explain this heterogeneity.

1 | Methods
1.1 | Procedure and Participants

We analysed data from a multi-site, assessor-blind, prospec-
tive, parallel-group psychotherapy RCT. The study focused on
assessing the impact of two active interventions, Cognitive
Behavioral Analysis System of Psychotherapy (CBASP) and
supportive psychotherapy (SP), in patients diagnosed with
early-onset chronic depression. Methodological details are doc-
umented in prior publications (Schramm et al. 2011, 2017) and
are only summarized here. Approval for the study was granted
by the Institutional Ethical Committee of the University of
Freiburg, Germany, along with all other participating in-
stitutions. The RCT was registered with ClinicalTrials.gov
(NCT00970437), and the present secondary data analysis was
preregistered on the Open Science Framework (https://osf.io/
9rvfx/?view_only=8f03413c8cla4e68bc90d19441d73bca). A
few minor deviations from the preregistered analysis are listed
in the Supporting Information. Recruitment for the study took
place across nine sites in Germany, spanning from 5 March
2010 to 16 October 2012. All patients were treated at the site
where they initially presented. Each site administered both
treatments, with patient randomization to treatment groups
stratified across sites. Patients were assigned to therapists ac-
cording to routine care procedures at each site (which were
not documented), and each therapist delivered only one inter-
vention, as determined by the site's principal investigator. The
therapists received manualized and supervised training in the
respective intervention. Each intervention included 20 weeks
of acute treatment encompassing 24 individual sessions, fol-
lowed by a continuation phase lasting 28 weeks with eight ses-
sions in each treatment arm.

The CBASP intervention was structured and manualized. It
is the only psychotherapy approach developed specifically for
chronic forms of early-onset depression and based on modern
theories of interpersonal learning (McCullough 2003). That is,
CBASP focuses on using the therapeutic relationship to target
dysfunctional interpersonal behaviour. The SP intervention
adopted a non-specific but manualized approach and served as
the active control condition. It is comparable to clinical manage-
ment or client-centred counselling (Markowitz 2022; Markowitz
et al. 2008). SP focuses on non-specific therapeutic elements
such as interest, concern and understanding.

Assessments of depression symptoms and other related vari-
ables were conducted prior to treatment initiation (t0) and sub-
sequently after 12 (t1), 20 (t2) and 48weeks (t3). The present
analysis focuses on data pertaining to depression symptoms
measured at t0 and t2 and potential covariates measured at t0,

where t0 marks the baseline measurement and t2 marks the end
of the acute treatment phase, the primary measurement point of
the original trial.

1.2 | Measured Variables
1.2.1 | Therapist Characteristics

Demographic data, including age and gender, were obtained
from participating therapists. Furthermore, they were asked
to fill out a self-report questionnaire to indicate their academic
background (i.e., medicine or psychology), their total experi-
ence administering psychotherapy in months, the number of
previously completed cases administering the study-relevant
treatment (i.e., CBASP or SP), if they had previous experience
with manualized therapy, as well as their attitudes towards
the assigned treatment, measured with a self-designed ques-
tionnaire, ranging from 0 (negative attitude) to 15 (positive
attitude).

1.2.2 | Patient Characteristics

General demographic information, including age, gender and
income, and the preference for psychotherapy or medication
were collected from the patients. Their medical records were
consulted to obtain information about previous or present medi-
cal disorders, outpatient and/or inpatient psychiatric and/or psy-
chotherapeutic treatments and past suicide attempts.

1.2.3 | Psychopathology

A range of psychological measurements were conducted.
Depression symptoms were assessed using the 24-item ver-
sion of the Hamilton Rating Scale of Depression (HDRS;
Hamilton 1960). Anxiety levels were measured using the General
Anxiety Disorder Assessment (GAD-7; Spitzer et al. 2006).
Interpersonal problems were measured with the 64-item self-
report Inventory of Interpersonal Problems (IIP-64; Horowitz
et al. 1988). Social functioning was measured by the Social
Adaptation Self-Evaluation Scale (SASS; Duschek et al. 2003).
Childhood trauma was measured by the Childhood Trauma
Questionnaire (CTQ; Bernstein et al. 1994). Suicidal ideation
was measured with the Beck's Scale for Suicidal Ideation (BSSI;
Beck et al. 1988).

1.3 | Statistical Analysis

To gain a detailed understanding of the variance in treatment
outcomes and the differential treatment effects, we compared
statistical models that incorporated different predictors. The
treatment outcome was defined as the difference between de-
pression severity at tO (baseline) and t2 (20weeks), measured
in HDRS sum scores. This constituted the outcome variable for
all models. In line with the preregistration, we fitted Bayesian
three-level multilevel models, with data from patients (Level
1), nested within therapists (Level 2), who were nested in study
sites (Level 3). As the sample size and number of clusters appears
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insufficient to precisely estimate the random effects at all three
levels with traditional maximum likelihood-based approaches
(Maas and Hox 2005), we opted for a Bayesian approach allow-
ing for a clear quantification of this uncertainty. Furthermore,
Bayesian estimation has been shown to perform generally more
reliably than frequentist methods with small samples (Baldwin
and Fellingham 2013). All models included random intercepts
for therapists and sites and a random slope for treatment group
on the site-level, that is, the differential treatment effect. This
means, in all models, the treatment outcome (HDRS reduction)
was allowed to differ between therapists and study sites, and
the differential treatment effect of CBASP versus SP could differ
between sites. This model specification allows us to investigate
the heterogeneity in treatment outcomes between therapists and
sites, as well as the heterogeneity in differential treatment effect
between sites. As no therapist administered both treatments, we
cannot compute a random slope for treatment groups at the ther-
apist level.

To quantify the variance attributable to therapists and study
sites, we calculated the variance partition coefficient (VPC;e.g.,
Lewis et al. 2010). The VPC describes the percentage of the total
variance in an outcome that can be attributed to differences
across the hierarchical levels. Formally, it is expressed as in
Equation (1).

2
[0}

group

o m
O-lotal

VPC =

where "Zmu denotes the estimated random effect for an inter-

cept/slope and Utzotal the estimated total variance in the model.

We investigated (1) the VPC for the treatment outcome between
therapists (therapist random intercept), (2) the VPC for the treat-
ment outcome between sites (site random intercept), and (3) the
VPC of the differential treatment effect between sites (site ran-
dom slope). To allow a comparison of the relative sizes of these
VPC, we assessed the proportion of posterior samples in which
each variance is the largest variance, excluding the residuals
from the comparison.

In total, we assessed five models, each comprising different
predictors. First, to answer the question regarding the amount
of site- and therapist-related heterogeneity that remains in a

well-designed, large psychotherapy RCT, we estimated a vari-
ance partitioning model to estimate the variance attributable
to differences between therapists and study sites. This model
contained only the treatment group (CBASP/SP) and baseline
depression scores (measured with the HDRS) as predictors.
The formal expression of the variance partitioning model
is given in (2), with the remaining models detailed in the
Supporting Information.

Yijke = Booo + Uook + Uoji + (Broo + s ) Treatment

+ fooBaselineDep;;, + e,

@

where y;; represents the outcome for patient i, with therapist j,
in clinic k. The intercept term f, is the overall mean, while
Ugor is the random intercept at the clinic level. The term u rep-
resents the random intercept at the therapist level. The coeffi-
cient f,,, corresponds to the overall treatment effect, with u,,
representing the random slope for treatment at the clinic level.
Treatmenty, is the treatment indicator, and BaselineDepy; rep-
resents the baseline depression score for patient i. Finally, ey is
the residual error at the patient level.

Next, we assess models with additional covariates, to investi-
gate if controlling for certain patient and therapist character-
istics explains parts of the therapist- and site-related variance.
Our second model is the therapist characteristics model, which
also included therapist characteristics as covariates. Therapist
characteristics pertains to all variables listed in the previous
section under therapist characteristics. Third, a patient char-
acteristics model was estimated, that is, the variance partition-
ing model additionally including the patient characteristics
as covariates. Patient characteristics pertains to all variables
listed in the previous section under patient characteristics
and psychopathology. Fourth, a patient and therapist charac-
teristics model was estimated, with both patient and therapist
characteristics included as covariates. Lastly, we estimated
an extended patient and therapist characteristics model, that
is, the patient and therapist characteristics model including
measures of congruence between patients and therapist char-
acteristics as covariates. The measures of congruence between
patients and therapists were calculated as the similarity in age
and gender, as these are the only variables available for both
patients and therapists. Table 1 summarizes the five models
and their components.

TABLE1 | The investigated models and their predictor components.
Therapist Patient

Model Design components characteristics characteristics Congruence
Variance partitioning model v X X
Therapist characteristics model v v X X
Patient characteristics model v X v X
Patient and therapist characteristics v v v e
model
Extended patient and therapist v v v v

characteristics model

Note: Design components refer to the treatment group and the baseline depression score. Congruence refers to the similarity between therapists and their patients,

based on age and gender.
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As a secondary outcome measure, we also estimated five models
with the number of attended therapy sessions as outcome and
the same predictors as listed above.

We fitted the models using R4.4.1 and its package brms
(Biirkner 2017; R Core Team 2024). We imputed missing
values using data augmentation, as implemented in the R
package mix (Schafer and L. 2024). All predictors were grand-
mean centred, to ease the interpretation of coefficients, while
preserving the influence of Level 1 predictors on the intercept
variance (Enders and Tofighi 2007). Centring also simplifies
the calculation of the VPC by allowing the random slopes to
be modelled at their average level, thereby fixing their influ-
ence on the intercept variance at this average level (Snijders
and Bosker 2011). We specified weakly informed prior distri-
butions for the models, taking into account the differences
in measurement scales between the predictors (see preregis-
tration for the exact priors). This choice helped avoid strong
assumptions, given the variability in findings across related
studies and the exploratory nature of the current analy-
sis. Posterior parameter distributions were estimated using
Hamiltonian Monte Carlo sampling from the joint posterior.
Convergence of the sampler was assessed through the R-hat
statistic (Gelman and Rubin 1992) with a cut-off below 1.01
and by visually inspecting the trace plots. The analysis code
is publicly available on the Open Science Framework (https://
osf.io/xuhmb/?view_only=9d08da2f92db4f86892d8e859
3867¢62).

2 | Results
2.1 | Descriptive Analyses

An overview of the patient and therapist characteristics is dis-
played in Tables 2 and 3, respectively. In total, 255 patients,
treated by 79 therapists across nine treatment sites were in-
cluded in the analysis. The patients were on average 44.9 years
(SD=11.8) old and identified mostly as female (66%). Their
average depression severity at baseline measured with the
HDRS was 27.19 (SD=5.68), indicating severe depression.
The therapists were on average 37.9years (SD=9.0) old and
also mostly female (71%). They had on average, 79.4 months
(SD=64.2) of clinical experience. On average, 28.3 patients
(SD=12.2) and 8.8 therapists (SD =2.5) participated in each
study site. In each of the nine sites, between six and 14 thera-
pists treated between one and 10 patients. Across clinic, each
therapist treated on average 3.2 patients (SD = 2.1). There were
only a small number of missing values across the variables,
ranging from 0% to 11% of the total observations. A detailed
overview of missing values per variable is presented in the
Supporting Information.

2.2 | Variance Partitioning Model: Variance
Attributable to Therapists and Sites

The variance partitioning model, that accounts only for the
treatment group and baseline depression severity, indicated a
small variance in the treatment outcome between therapists and
study sites, as summarized in Table 4. Specifically, 1.1% and 1.7%

of the total variance in the treatment outcome were attributable
to differences between therapists and sites, respectively. The rel-
ative variance of the differential treatment effect between the
sites was considerably larger and accounted for 12.5% of the total
variance. In terms of the original measurement scale, this cor-
responds to an estimated standard deviation of approximately
1.0 points on the HDRS between therapists, 1.2 points between
sites and 3.4 points for the differential treatment effect across
sites. These values reflect the average spread in outcomes attrib-
utable to each source of variation. However, the 95% credible in-
tervals indicate that these estimates contain a large amount of
uncertainty. The absolute size of the variances is, thus, difficult
to interpret. Still, comparing their relative size, the variance of
the differential treatment effect between sites appears to be con-
sistently the largest source of variance, as signified by the fact
that it is the largest source of variance in 82.3% of the posterior
draws (ignoring residuals).

The observed and estimated variances in treatment outcome be-
tween therapists and sites are also illustrated in Figures 1 and 2,
respectively. The observed and estimated variances in differential
treatment effect between sites are illustrated in Figure 3. For all
sources of variance, we can see that the variance in the treatment
outcome observed in the data (top panels) was larger than the
variance attributable to therapists and sites as estimated from the
variance partitioning model (middle panel). This indicates that the
treatment group and baseline depression severity explain a large
portion of the observed variance in treatment outcome.

2.3 | Covariate Models: Explaining the Variance
Between Therapists and Study Sites

The results of adding different blocks of predictors to the vari-
ance partitioning model are presented in Table 4. The median
posterior estimates of variance components are reported below;
however, the corresponding credible intervals were wide in all
models. Therefore, these changes in explained variance should
be interpreted with caution.

First, adding therapist characteristics to the model (therapist
characteristics model) barely increased the relative outcome
variance attributable to therapists from 1.1% to 1.6%, and the
variance attributable to study sites from 1.7% to 2.3% compared
to the variance partitioning model. The variance of the differen-
tial treatment effect between sites decreased from 12.5% to 8.4%
of the total variance.

Second, adding patient characteristics to the model (patient
characteristics model) marginally decreased the relative out-
come variance attributable to therapists from 1.1% to 1.0%, and
increased the relative variance attributable to sites from 1.7% to
3.4%, compared to the variance partitioning model. The relative
variance of the differential treatment effect attributable sites in-
creased marginally from 12.5% to 12.6%.

Third, adding both the patient and therapist characteristics to
the model (patient and therapist characteristics model) barely
increased the relative outcome variance between therapists
from 1.1% to 1.4%, and the relative variance between sites from
1.7% to 4.4%, compared to the variance partitioning model. The
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FIGURE 1 | The deviation from the mean treatment outcome per
therapist. Note: TO Deviation =Treatment outcome deviation, that is,
the difference between the outcome of each therapist and the grand-
mean outcome across all therapists. Comparing the variance in devi-
ation from top to bottom, we can see how much of the variance is ex-
plained through adding the respective predictors. The error bars show
95% asymptotic confidence intervals for the observed deviation and 95%
credible intervals for the estimated deviation.

relative variance of the differential treatment effect attributable
to sites decreased from 12.5% to 9.6%.

Lastly, we added the patient and therapist characteristics, as well
as the match in age and gender between patients and therapists to
the model (extended patient and therapist characteristics model).
This marginally increased the relative outcome variance attrib-
utable to therapists from 1.1% to 1.2%, and the relative variance
attributable to sites from 1.7% to 4.7%, compared to the variance
partitioning model. The relative variance of the differential treat-
ment effect between sites decreased from 12.5% to 10.1%.

In sum, regarding the heterogeneity in treatment outcome
attributable to therapists, none of the blocks of predictor
variables explained a notable amount. Regarding the hetero-
geneity in treatment outcome attributable to sites, it appears
that, if anything, it increases when taking the patient and
therapist characteristics or the match between therapists and

Observed Deviation
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o
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Estimated Site-Specific Deviation
(Variance Partitioning Model)

LT47iITd

Estimated Site-Specific Deviation
(Extended Patient and Therapist Characteristics Model)
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FIGURE 2 | The deviation from the mean treatment outcome per
site. Note: TO Deviation = Treatment outcome deviation, that is, the dif-
ference between the outcome of each site and the grand-mean outcome
across all sites. Comparing the variance in deviation from top to bottom,
we can see how much of the variance is explained through adding the
respective predictors. The error bars show 95% asymptotic confidence
intervals for the observed deviation and 95% credible intervals for the
estimated deviation.

their patients into account. Lastly, regarding the heterogeneity
in differential treatment effect attributable to study sites, all
blocks of predictors but the patient characteristics appear to
explain a some of the relative variance. Most notably, adding
only the therapist characteristics reduces the relative variance
in differential treatment effect between sites by about one
third (from 12.5% to 8.4%). This is also visible in Figures 1-3,
as the variance in the treatment outcome between therapists
(Figure 1) and clinics (Figure 2) does not reduce when adding
the patient and therapist characteristics (comparing the mid-
dle and bottom panels). However, the variance in the differen-
tial treatment effect attributable to sites does reduce slightly,
as is visible when comparing the middle and bottom panel in
Figure 3. This is further supported by the model comparison
using leave-one-out cross-validation (LOO-CV) and WAIC,
where the model including patient characteristics achieved
the best overall predictive fit. Details of the model comparison
are presented in the Supporting Information.
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FIGURE 3 | The deviation from the mean differential treatment ef-
fect per site. Note: TE Deviation =Treatment effect deviation, that is,
the difference between the differential treatment effect of each site and
the mean differential treatment effect across all sites. Comparing the
variance in deviation from top to bottom, we can see how much of the
variance is explained through adding the respective predictors. The er-
ror bars show 95% asymptotic confidence intervals for the observed de-

viation and 95% credible intervals for the estimated deviation.

Again, similar to the variance partitioning model, the 95% credible
intervals indicate a large amount of uncertainty in the variance
estimates. Still, when comparing the relative size of the variances,
the percentage of posterior draws in which the variance of the
differential treatment effects between sites is the largest variance
(ignoring the residual) decreases from 82.3% and 80.5% to 64.4%,
62.8%, and 64.0% in models without and with therapist character-
istics included as covariates, respectively. Standardized regression
coefficients for the individual patient and therapist characteristics
included in each model were generally small, ranging from 0.01 to
0.16, and are reported in the Supporting Information.

2.4 | Secondary Outcome: Number of Therapy
Sessions

Investigating the number of attended therapy sessions as an
alternative outcome measure led to similar results. In the vari-
ance partitioning model, the relative variance of the outcome

between therapists and sites were small, with 0.8% and 1.4%,
respectively. The relative variance of the difference between
the two treatment groups was larger, with 11.5% of the total
variance. The small relative variances between therapists and
sites were not reduced further when adding any of the predic-
tor blocks. The relative variance of the difference between the
two treatment groups reduced most strongly in the therapist
characteristics model, where it accounted for 9.6% of the total
variance. Detailed results for the models with the number of
therapy sessions as outcome are presented in the Supporting
Information.

3 | Discussion

Previous research has demonstrated that treatment outcomes
can vary significantly between therapists and treatment cen-
tres (Deisenhofer et al. 2024; Firth et al. 2019; Janse et al. 2024;
Johns et al. 2019; Mahon et al. 2023; Pybis et al. 2017). RCTs usu-
ally take measures aimed at reducing this heterogeneity, such as
randomization and the use of standardized treatment protocols.
However, the extent of therapist- and site-related outcome het-
erogeneity that remains despite these measures and the factors
contributing to this heterogeneity are not well understood. To
address these gaps, we examined the therapist- and site-related
heterogeneity in treatment outcomes and site-related heteroge-
neity in the differential treatment effect in a large, multicentre
psychotherapy RCT. Additionally, we investigated factors that
might explain this heterogeneity.

Our analyses showed that the variance in treatment outcome be-
tween therapists and study sites was comparatively small, that
is, treatment outcomes for patients of different therapists and
sites did not differ strongly when accounting for the basic design
components (i.e., treatment group and baseline depression sever-
ity). This suggests that some of the variance initially attributed
to therapists and sites may reflect patient-level factors captured
by these variables, although a considerable amount of residual
variance likely remains due to unmeasured patient character-
istics, contextual influences or measurement error. Moreover,
this small variance could not be explained by patients’ or ther-
apists’ characteristics. On the other hand, the variance in the
differential treatment effect, that is, the variance between study
sites in the comparative outcome of the investigated treatments,
was found to be relatively large. This relatively large variance
could partially be explained by therapist characteristics, that is,
by the fact the therapists differed across clinics. However, the
site-related variance in differential treatment effect remained
comparatively large nonetheless and was not accounted for by
any other factors measured in the present study.

The amount of heterogeneity in treatment outcome between
therapists is in line with findings of previous studies. Therapist-
related variance in treatment outcome appears smaller in RCTs
than in naturalistic settings (Baldwin and Imel 2013; Wampold
and Owen 2021). We found an even smaller variance in treatment
outcome between therapist (1.1%) than Baldwin and Imel (2013),
which could be due to the highly standardized and manualized
nature of the investigated treatments. The fact that this vari-
ance could not be explained by commonly investigated therapist
characteristics is also in line with previous research, which has
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equally failed to establish therapist characteristics as robust pre-
dictors of therapy outcome (Baldwin and Imel 2013; Wampold
and Owen 2021). The absence of clear explanatory factors is also
unsurprising considering the already very small size of the thera-
pist variance in treatment outcome. Second, the heterogeneity in
treatment outcomes between sites of 1.7% in our study appears in
line with findings in naturalistic settings (Firth et al. 2019; Mahon
et al. 2023; Pybis et al. 2017) whereas the few studies on outcome
heterogeneity in RCTs reported variance estimates between 3%
and 9% (Bickman et al. 2011; Delgadillo et al. 2016; Vaezazizi
et al. 2019). As all of these RCTs investigated the variance across
a small number of study sites, it is not surprising that the estimate
of the site-related variance has a relatively large range. In sum,
the small heterogeneity in treatment outcomes between thera-
pists and sites in the present study supports the idea that random-
ized controlled designs can effectively control for external factors
that may bias treatment outcomes. Third, our relatively large site-
related heterogeneity in differential treatment effect of 12.5% is
difficult to put into context, given that previous investigations in
this area are extremely scarce or absent. In the following, we dis-
cuss some possibilities to explain these findings, limitations of the
present study and how they may motivate future research.

We have identified a relatively large site-related variance in dif-
ferential treatment effect that is not attributable to the patient
characteristics and only partially to therapist characteristics. In
previous studies, patients’ socio-economic status could explain
large portion of site-related outcome variance (Firth et al. 2019).
However, in the present study, using the income of the patients
as a proxy for their socio-economic status did not explain a no-
table amount of variance. Differences in organizational culture
could be another important explanatory factor, as indicated in
the study by Falkenstrom et al. (2018). However, due to a lack
of documentation of site characteristics and, more importantly,
the limited number of sites in the present study, an empirical
exploration of the sources of this heterogeneity was not possible.

Still, some components of the study design might in theory ex-
plain the heterogeneity in the differential treatment effect. Besides
site characteristics, a natural hypothesis might be, that differences
in the implementation of the interventions between the sites may
lead to variance in the differential treatment effect. First, the flex-
ibility in delivery could impact outcome heterogeneity (Loudon
et al. 2015). This means, if some study sites were stricter than
others regarding protocol adherence of their therapists, the site-
related heterogeneity in treatment outcome and in treatment effect
might have increased. However, in the present RCT, the treatment
implementation was supervised consistently across sites through
a centralized body conducting the supervision and training of the
treatments across all sites. Thus, the large variance in differential
treatment effect across sites is unlikely to be related to differences
in training and protocol adherence across sites.

Another potentially relevant domain concerns the potential het-
erogeneity in the presentation of the study. It could be that the
sites framed the treatments differently during the setup of the
study. If, for instance, a study site presented the RCT as inves-
tigating a novel, highly promising treatment, this might have
set different expectations for patients and therapists in this
site, compared to sites where the RCT was framed as perform-
ing a more neutral comparison of two active psychotherapeutic

treatments. Similarly, therapists in the same study site might
share their allegiance to a specific therapeutic approach and con-
sequently favour one study treatment over the other. Outcome
expectations have been shown to have a considerable impact on
the treatment outcome, in a positive as well as negative direction
(e.g., Constantino et al. 2021).

This aspect of an RCT is indeed difficult to standardize. While
the patient information forms were consistent across sites in
the current study, the verbal transmission of the study from
the principal investigators and clinic leadership to the thera-
pists and from the therapists to patients was less controlled. An
additional challenge in psychotherapy research is the limited
possibilities to blind the treatment. This means that therapists
and often also patients know which treatment they receive. This
could strengthen the bias through expectancy effects. Also, in
the present trial, therapists were assigned a study treatment by
the study site's principal investigator. This process could poten-
tially amplify this bias further, if the principal investigator im-
plicitly or explicitly considered the expertise or preferences of
the therapists. Thus, differences in framing—and consequently
expectations—might have affected the performance of the ther-
apists and the patients directly and, therefore, caused a rather
larger heterogeneity in the differential treatment effect.

In sum, few obvious differences between the study sites or the
implementation of the interventions were present. A difference
in framing of the study and consequently the related expecta-
tions about the performance of the two interventions between
study sites cannot be ruled out. The possible role of expec-
tancy effects in the site-related heterogeneity of the differential
treatment effect remains to be examined empirically in future
studies. Systematically assessing and documenting site charac-
teristics in multicentre studies, for instance, relating to the work
culture or theoretical dominance of certain approaches—among
many others—may provide a fertile ground for investigating
these issues in future studies. It is possible that some of the site's
characteristics could explain a potential heterogeneity in the dif-
ferential treatment effect.

Next, it is unclear how well our findings generalize to other psy-
chotherapy RCTs. While the present RCT was relatively large,
the amount of site-related variance is still estimated with a high
degree of uncertainty. The present study was, thus, still under-
powered to precisely estimate the therapist- and site-related
variance. More precise estimates of site-related variance are
likely to require data from about 30 study sites or more (Maas
and Hox 2005). However, while our Bayesian analysis did not re-
solve this issue, we believe it is a strength of the analysis to quan-
tify this uncertainty, as most previous studies that investigated
site and therapist-related outcome variance only reported tra-
ditional point estimates, without clear indications of precision.
Furthermore, despite this limited precision of the estimated size
of the variance, the relative size of the variances in the present
study appears robust. Site-related heterogeneity in the differen-
tial treatment effect was consistently larger than the other, more
intensively studied sources of heterogeneity. Thus, it could be
important to pay more attention to investigating heterogeneity
in differential treatment effects in future multicentre studies. As
few RCTs will include a sufficient number of sites to give precise
estimates of site-related heterogeneity, this will likely require
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a pooling of data. However, also for individual RCTs, estimat-
ing and controlling for site-related variance in the differential
treatment effect could be advisable. This could entail the use of
three-level multilevel models (cross-level interaction) or includ-
ing a fixed interaction term between sites and treatment group
in the statistical model.

In conclusion, the present study provides evidence that thera-
pist- and site-related variation in treatment outcome is small
and hence controllable through well-designed RCTs. However,
the site-related heterogeneity in differential treatment effects
appears comparatively large. It should be investigated further
if this generalizes to other psychotherapy RCTs. Should this be
the case, it would warrant further research into what factors
explain this relatively large heterogeneity between study sites.
Identified factors would provide valuable information for im-
plementing the investigated treatments in practice. Contextual
factors that impact the efficacy of certain treatments could also
be considered in treatment recommendations. It might also be
necessary to control for these factors through study design or
in the statistical evaluation of RCTs. In the long term, routinely
investigating and accounting this source of heterogeneity could
improve the understanding of contextual factors on the treat-
ment effect and increase the generalizability and replicability of
psychotherapy research.

Author Contributions

Jonas Petter: conceptualization, methodology, formal analysis, visu-
alization, writing - original draft. Lea Schumacher: methodology,
writing - review and editing. Jette Echterhoff: writing - review and
editing. Jan Philipp Klein: resources, writing - review and editing.
Elisabeth Schramm: resources, writing — review and editing. Martin
Hirter: resources, writing - review and editing. Martin Hautzinger:
resources, writing — review and editing. Levente Kriston: conceptu-
alization, methodology, writing — original draft, supervision, project
administration, funding acquisition.

Acknowledgements

Open Access funding enabled and organized by Projekt DEAL.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

The data that support the findings of this study are available on request
from the corresponding author, given approval of all other authors. The
data are not publicly available due to privacy and ethical restrictions.
The data reported in this manuscript have been previously published
and were collected as part of a RCT with the aim to compare the ef-
fectiveness of two psychotherapeutic interventions. Findings from the
data collection have been reported in separate manuscripts. In total, 14
manuscripts have been published that analyse different variables of the
dataset or the same variables applying different statistical methods.

References

Baldwin, S. A., and G. Fellingham. 2013. “Bayesian Methods for the
Analysis of Small Sample Multilevel Data With a Complex Variance
Structure.” Psychological Methods 18, no. 2: 151-164. https://doi.org/10.
1037/20030642.

Baldwin, S. A., and Z. E. Imel. 2013. “Therapist Effects: Findings and
Methods.” In Bergin and Garfield's Handbook of Psychotherapy and
Behavior Change, vol. 6, 258-297. John Wiley & Sons.

Beck, A. T., R. A. Steer, and W. F. Ranieri. 1988. “Scale for Suicide
Ideation: Psychometric Properties of a Self-Report Version.” Journal of
Clinical Psychology 44, no. 4: 499-505.

Bernstein, D. P., L. Fink, L. Handelsman, et al. 1994. “Initial Reliability
and Validity of a New Retrospective Measure of Child Abuse and
Neglect.” American Journal of Psychiatry 151, no. 8: 1132-1136.

Bickman, L., S. D. Kelley, C. Breda, A. R. de Andrade, and M. Riemer.
2011. “Effects of Routine Feedback to Clinicians on Mental Health
Outcomes of Youths: Results of a Randomized Trial.” Psychiatric Services
62, no. 12: 1423-1429. https://doi.org/10.1176/appi.ps.002052011.

Biirkner, P.-C. 2017. “brms: An R Package for Bayesian Multilevel
Models Using Stan.” Journal of Statistical Software 80: 1-28. https://doi.
0rg/10.18637/jss.v080.i01.

Constantino, M. J., A. E. Coyne, B. J. Goodwin, et al. 2021. “Indirect
Effect of Patient Outcome Expectation on Improvement Through
Alliance Quality: A Meta-Analysis.” Psychotherapy Research 31, no. 6:
711-725. https://doi.org/10.1080/10503307.2020.1851058.

Cook, T. D. 2018. “Twenty-Six Assumptions That Have to Be Met
if Single Random Assignment Experiments Are to Warrant “Gold
Standard” Status: A Commentary on Deaton and Cartwright.” Social
Science & Medicine 210: 37-40. https://doi.org/10.1016/j.socscimed.
2018.04.031.

Deisenhofer, A.-K., M. I. Hehlmann, J. A. Rubel, et al. 2024. “Love
Yourself as a Therapist, Doubt Yourself as an Institution? Therapist
and Institution Effects on Outcome, Treatment Length, and Dropout.”
Psychotherapy Research: 1-14. https://doi.org/10.1080/10503307.2024.
2352749.

Delgadillo, J., M. Asaria, S. Ali, and S. Gilbody. 2016. “On Poverty,
Politics and Psychology: The Socioeconomic Gradient of Mental
Healthcare Utilisation and Outcomes.” British Journal of Psychiatry
209, no. 5: 429-430. https://doi.org/10.1192/bjp.bp.115.171017.

Duschek, S., R. Schandry, and B. Hege. 2003. Soziale Aktivitdt
Selbstbeurteilungs-Skala: SASS. Beltz Test.

Enders, C. K., and D. Tofighi. 2007. “Centering Predictor Variables
in Cross-Sectional Multilevel Models: A New Look at an Old Issue.”
Psychological Methods 12, no. 2: 121-138. https://doi.org/10.1037/1082-
989X.12.2.121.

Falkenstrom, F., J. Grant, and R. Holmqvist. 2018. “Review of
Organizational Effects on the Outcome of Mental Health Treatments.”
Psychotherapy Research 28, no. 1: 76-90. https://doi.org/10.1080/10503
307.2016.1158883.

Firth, N., D. Saxon, W. B. Stiles, and M. Barkham. 2019. “Therapist
and Clinic Effects in Psychotherapy: A Three-Level Model of Outcome
Variability.” Journal of Consulting and Clinical Psychology 87, no. 4:
345-356. https://doi.org/10.1037/ccp0000388.

Gelman, A.,and D. B. Rubin. 1992. “Inference From Iterative Simulation
Using Multiple Sequences.” Statistical Science 7, no. 4: 457-472. https://
doi.org/10.1214/ss/1177011136.

Hamilton, M. 1960. “A Rating Scale for Depression.” Journal of
Neurology, Neurosurgery, and Psychiatry 23, no. 1: 56-62.

Hoffmann, T. C., P. P. Glasziou, I. Boutron, et al. 2014. “Better Reporting
of Interventions: Template for Intervention Description and Replication
(TIDieR) Checklist and Guide.” BMJ 348: gl1687. https://doi.org/10.
1136/bmj.g1687.

Horowitz, L. M., S. E. Rosenberg, B. A. Baer, G. Urefo, and V. S.
Villasefior. 1988. “Inventory of Interpersonal Problems: Psychometric
Properties and Clinical Applications.” Journal of Consulting and
Clinical Psychology 56, no. 6: 885-892. https://doi.org/10.1037/0022-
006X.56.6.885.

12 0f 13

Clinical Psychology & Psychotherapy, 2025


https://doi.org/10.1037/a0030642
https://doi.org/10.1037/a0030642
https://doi.org/10.1176/appi.ps.002052011
https://doi.org/10.18637/jss.v080.i01
https://doi.org/10.18637/jss.v080.i01
https://doi.org/10.1080/10503307.2020.1851058
https://doi.org/10.1016/j.socscimed.2018.04.031
https://doi.org/10.1016/j.socscimed.2018.04.031
https://doi.org/10.1080/10503307.2024.2352749
https://doi.org/10.1080/10503307.2024.2352749
https://doi.org/10.1192/bjp.bp.115.171017
https://doi.org/10.1037/1082-989X.12.2.121
https://doi.org/10.1037/1082-989X.12.2.121
https://doi.org/10.1080/10503307.2016.1158883
https://doi.org/10.1080/10503307.2016.1158883
https://doi.org/10.1037/ccp0000388
https://doi.org/10.1214/ss/1177011136
https://doi.org/10.1214/ss/1177011136
https://doi.org/10.1136/bmj.g1687
https://doi.org/10.1136/bmj.g1687
https://doi.org/10.1037/0022-006X.56.6.885
https://doi.org/10.1037/0022-006X.56.6.885

Insel, T. R. 2008. “Assessing the Economic Costs of Serious Mental
Illness.” American Journal of Psychiatry 165, no. 6: 663-665. https://doi.
org/10.1176/appi.ajp.2008.08030366.

Janse, P., N. Geurtzen, A. Scappini, and G. Hutschemaekers. 2024.
“Disentangling the Therapist Effect: Clustering Therapists by Using
Different Treatment Outcomes.” Administration and Policy in Mental
Health and Mental Health Services Research 51: 769-779. https://doi.org/
10.1007/510488-024-01365-3.

Johns, R. G., M. Barkham, S. Kellett, and D. Saxon. 2019. “A Systematic
Review of Therapist Effects: A Critical Narrative Update and Refinement
to Baldwin and Imel's (2013) Review.” Clinical Psychology Review 67:
78-93. https://doi.org/10.1016/j.cpr.2018.08.004.

Kazdin, A. E. 2008. “Evidence-Based Treatment and Practice: New
Opportunities to Bridge Clinical Research and Practice, Enhance the
Knowledge Base, and Improve Patient Care.” American Psychologist 63,
no. 3: 146-159. https://doi.org/10.1037/0003-066X.63.3.146.

Lewis, M., S. Morley, D. A. W. M. van der Windt, et al. 2010. “Measuring
Practitioner/Therapist Effects in Randomised Trials of Low Back Pain
and Neck Pain Interventions in Primary Care Settings.” European
Journal of Pain 14, no. 10: 1033-1039. https://doi.org/10.1016/j.ejpain.
2010.04.002.

Loudon, K., S. Treweek, F. Sullivan, P. Donnan, K. E. Thorpe, and M.
Zwarenstein. 2015. “The PRECIS-2 Tool: Designing Trials That Are Fit
for Purpose.” BMJ 350: h2147. https://doi.org/10.1136/bmj.h2147.

Maas, C.J., and J. J. Hox. 2005. “Sufficient Sample Sizes for Multilevel
Modeling.” Methodology 1, no. 3: 86-92.

Mahon, D., T. Minami, and J. Brown. 2023. “The Variability of Client,
Therapist and Clinic in Psychotherapy Outcomes: A Three-Level
Hierarchical Model.” Counselling and Psychotherapy Research 23, no. 3:
761-769. https://doi.org/10.1002/capr.12652.

Markowitz, J. C. 2022. “Supportive Evidence: Brief Supportive
Psychotherapy as Active Control and Clinical Intervention.” American
Journal of Psychotherapy 75, no. 3: 122-128. https://doi.org/10.1176/
appi.psychotherapy.2021.20210041.

Markowitz, J. C., R. Manber, and P. Rosen. 2008. “Therapists' Responses
to Training in Brief Supportive Psychotherapy.” American Journal of
Psychotherapy 62, no. 1: 67-81. https://doi.org/10.1176/appi.psychother
apy.2008.62.1.67.

McCullough, J. P., Jr. 2003. Treatment for Chronic Depression: Cognitive
Behavioral Analysis System of Psychotherapy (CBASP). Vol. 13.
Educational Publishing Foundation.

Nakimuli-Mpungu, E., S. Musisi, K. Wamala, et al. 2020. “Effectiveness
and Cost-Effectiveness of Group Support Psychotherapy Delivered by
Trained Lay Health Workers for Depression Treatment Among People
With HIV in Uganda: A Cluster-Randomised Trial.” Lancet Global
Health 8, no. 3: e387-e398. https://doi.org/10.1016/S2214-109X(19)
30548-0.

Pashler, H., and E. Wagenmakers. 2012. “Editors’ Introduction to the
Special Section on Replicability in Psychological Science: A Crisis of
Confidence?” Perspectives on Psychological Science 7, no. 6: 528-530.
https://doi.org/10.1177/1745691612465253.

Pybis, J., D. Saxon, A. Hill, and M. Barkham. 2017. “The Comparative
Effectiveness and Efficiency of Cognitive Behaviour Therapy and
Generic Counselling in the Treatment of Depression: Evidence From
the 2nd UK National Audit of Psychological Therapies.” BMC Psychiatry
17, no. 1: 215. https://doi.org/10.1186/512888-017-1370-7.

R Core Team. 2024. R: A Language and Environment for Statistical
Computing. R Foundation for Statistical Computing. https://www.R-
project.org/.

Ricks, D. F. 1974. “Supershrink: Methods of a Therapist Judged
Successful on the Basis of Adult Outcomes of Adolescent Patients.” In

Life History Research in Psychopathology: III. University of Minnesota
Press.

Rosenthal, R. 1976. Experimenter Effects in Behavioral Research.
Enlarged ed. Irvington.

Schafer, O. L. J. 2024. “mix: Estimation/Multiple Imputation for Mixed
Categorical and Continuous Data.” https://CRAN.R-project.org/packa
ge=mix.

Schramm, E., M. Hautzinger, I. Zobel, L. Kriston, M. Berger, and M.
Harter. 2011. “Comparative Efficacy of the Cognitive Behavioral
Analysis System of Psychotherapy Versus Supportive Psychotherapy for
Early Onset Chronic Depression: Design and Rationale of a Multisite
Randomized Controlled Trial.” BMC Psychiatry 11, no. 1: 134. https://
doi.org/10.1186/1471-244X-11-134.

Schramm, E., L. Kriston, I. Zobel, et al. 2017. “Effect of Disorder-Specific
vs Nonspecific Psychotherapy for Chronic Depression: A Randomized
Clinical Trial.” JAMA Psychiatry 74, no. 3: 233-242. https://doi.org/10.
1001/jamapsychiatry.2016.3880.

Schulz, K. F., and D. A. Grimes. 2002. “Generation of Allocation
Sequences in Randomised Trials: Chance, Not Choice.” Lancet 359, no.
9305: 515-519. https://doi.org/10.1016/S0140-6736(02)07683-3.

Snijders, T. A. B., and R. Bosker. 2011. Multilevel Analysis: An
Introduction to Basic and Advanced Multilevel Modeling, 1-368. SAGE
Publications.

Spitzer, R. L., K. Kroenke, J. B. Williams, and B. Lowe. 2006. “A Brief
Measure for Assessing Generalized Anxiety Disorder: The GAD-7.”
Archives of Internal Medicine 166, no. 10: 1092-1097.

Vaezazizi, L. M., A. N. C. Campbell, M. Pavlicova, M.-C. Hu, and E. V.
Nunes. 2019. “Understanding Site Variability in a Multisite Clinical Trial
of a Technology-Delivered Psychosocial Intervention for Substance Use
Disorders.” Journal of Substance Abuse Treatment 105: 64-70. https://
doi.org/10.1016/j.jsat.2019.03.003.

Wampold, B. E.,andJ. Owen. 2021. “Therapist Effects: History, Methods,
Magnitude.” In Bergin and Garfield's Handbook of Psychotherapy, 297-
326. John Wiley & Sons, Inc.

Whiteford, H. A., A. J. Ferrari, L. Degenhardt, V. Feigin, and T. Vos.
2015. “The Global Burden of Mental, Neurological and Substance Use
Disorders: An Analysis From the Global Burden of Disease Study 2010.”
PLoS ONE 10, no. 2: e0116820. https://doi.org/10.1371/journal.pone.
0116820.

Supporting Information

Additional supporting information can be found online in the
Supporting Information section.

13 0f 13


https://doi.org/10.1176/appi.ajp.2008.08030366
https://doi.org/10.1176/appi.ajp.2008.08030366
https://doi.org/10.1007/s10488-024-01365-3
https://doi.org/10.1007/s10488-024-01365-3
https://doi.org/10.1016/j.cpr.2018.08.004
https://doi.org/10.1037/0003-066X.63.3.146
https://doi.org/10.1016/j.ejpain.2010.04.002
https://doi.org/10.1016/j.ejpain.2010.04.002
https://doi.org/10.1136/bmj.h2147
https://doi.org/10.1002/capr.12652
https://doi.org/10.1176/appi.psychotherapy.2021.20210041
https://doi.org/10.1176/appi.psychotherapy.2021.20210041
https://doi.org/10.1176/appi.psychotherapy.2008.62.1.67
https://doi.org/10.1176/appi.psychotherapy.2008.62.1.67
https://doi.org/10.1016/S2214-109X(19)30548-0
https://doi.org/10.1016/S2214-109X(19)30548-0
https://doi.org/10.1177/1745691612465253
https://doi.org/10.1186/s12888-017-1370-7
https://www.R-project.org/
https://www.R-project.org/
https://CRAN.R-project.org/package=mix
https://CRAN.R-project.org/package=mix
https://doi.org/10.1186/1471-244X-11-134
https://doi.org/10.1186/1471-244X-11-134
https://doi.org/10.1001/jamapsychiatry.2016.3880
https://doi.org/10.1001/jamapsychiatry.2016.3880
https://doi.org/10.1016/S0140-6736(02)07683-3
https://doi.org/10.1016/j.jsat.2019.03.003
https://doi.org/10.1016/j.jsat.2019.03.003
https://doi.org/10.1371/journal.pone.0116820
https://doi.org/10.1371/journal.pone.0116820

	Heterogeneity of Treatment Outcomes Across Therapists and Sites in a Randomized Multicentre Psychotherapy Trial
	ABSTRACT
	1   |   Methods
	1.1   |   Procedure and Participants
	1.2   |   Measured Variables
	1.2.1   |   Therapist Characteristics
	1.2.2   |   Patient Characteristics
	1.2.3   |   Psychopathology

	1.3   |   Statistical Analysis

	2   |   Results
	2.1   |   Descriptive Analyses
	2.2   |   Variance Partitioning Model: Variance Attributable to Therapists and Sites
	2.3   |   Covariate Models: Explaining the Variance Between Therapists and Study Sites
	2.4   |   Secondary Outcome: Number of Therapy Sessions

	3   |   Discussion
	Author Contributions
	Acknowledgements
	Conflicts of Interest
	Data Availability Statement
	References


