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Abstract

Numerous RCTs demonstrate that cognitive behavioral therapy (CBT) for depression is
effective. However, these findings are not necessarily representative of CBT under routine care
conditions. Routine care studies are not usually subjected to comparable standardizations, e.g. often
therapists may not follow treatment manuals and patients are less homogeneous with regard to their
diagnoses and sociodemographic variables. Results on the transferability of findings from clinical trials
to routine care are sparse and point in different directions. As RCT samples are selective due to a
stringent application of inclusion/exclusion criteria, comparisons between routine care and clinical trials
must be based on a consistent analytic strategy. The present work demonstrates the merits of propensity
score matching (PSM), which offers solutions to reduce bias by balancing two samples based on a range

of pretreatment differences.

The objective of this dissertation is the investigation of the transferability of findings from RCTs
to routine care settings. In Study I, n = 574 CBT patients with major depression from a routine care
outpatient clinic were matched stepwise to patients undergoing CBT in a high-quality RCT. First, the
RCT’s inclusion/exclusion criteria were applied to the routine care sample, subsequently PSM was
implemented to adjust for confounding baseline variables and to match the distribution of covariates.
Results suggest that CBT for depression in routine care is equally as effective as in the RCT, when

applied to comparable patients.

The average efficacy of a treatment does not imply that a specific treatment is beneficial for a
specific patient. Accordingly, the investigation of CBT for depression was expanded to include the
analysis of individual change patterns (i.e. sudden gains). Previously, Tang and DeRubeis (1999) found
that some patients experience sudden symptom improvements between session intervals and that these
patients reveal treatment outcomes superior to patients without sudden gains. Study Il investigated
sudden gains in a routine care sample (n = 462) that was matched stepwise to patients from the RCT by
Tang and DeRubeis (1999). Matching was performed by two different applications of PSM. Results
suggest that similar rates and effects of sudden gains can be expected under routine care conditions,

when patients are comparable to those examined in the original study. The closer the match between the



naturalistic sample and the RCT, the more similar the association between sudden gains and treatment

Success.

Study 111 assessed the processes that may facilitate treatment outcome after a sudden gain has
occurred. A routine care sample of n = 211 depressed patients who underwent CBT was analyzed.
Patient ratings of general change factors were investigated in the sessions before and after a sudden gain
occured. General change factors increased in the sessions following sudden gains. This increase
predicted symptom distress at termination. Results provide supporting evidence for the “upward spiral”,

a concept previously proposed by Tang and DeRubeis (1999).

The findings of the three studies are discussed along with suggestions to improve replications
in psychotherapy research by means of appropriate statistical methods and the utilization of data and

protocols from original studies.



1 Introduction

Over 60 years ago, Hans Eysenck criticized that psychotherapy had not been shown to be
effective. He stated that the majority of studies failed to prove that treatments facilitate recovery from
mental distress (Eysenck, 1952). Eysenck’s criticism initiated a controversial debate and stimulated
efforts to provide valid empirical support that psychotherapy works. In the years to follow, numerous
randomized controlled trials (RCTs) and meta-analyses of these trials demonstrated the efficacy of
psychological treatments (Grawe, 1992; Smith & Glass, 1977). Today psychotherapy is well established
in health care systems around the globe and consequently regarded as an effective treatment for
psychological disorders, helping the majority of patients to overcome their mental distress (Lambert,

2013).

Randomized controlled trials (RCTSs) are considered the gold standard of clinical trials. In RCTs,
patients are randomly assigned to one of at least two alternative interventions. The assignment strategy,
along with a highly structured treatment setting, can help to minimize selection bias and the impact of
confounding factors. RCTs are considered to be the most reliable form of scientific evidence in health

care. Not surprisingly, psychotherapy research is based to a large extend on RCTs.

The Treatment of Depression Collaborative Research Program (TDCRP, Elkin et al., 1989) is a
particularly influential RCT that demonstrated the efficacy of psychotherapy. This program, initiated by
the National Institute of Mental Health (NIMH), was the first collaborative multisite study in the field
of mental health. The TDCRP revealed strong effects of psychotherapy for depression, comparable to
the effects of pharmacotherapy (Elkin et al., 1989). Subsequent results of numerous meta-analyses point
in a similar direction (e.g. Cuijpers et al., 2014; Cuijpers, van Straten, Andersson, & van Oppen, 2008;

Cuijpers, van Straten, & Warmerdam, 2007).

The effects of psychotherapy observed in RCTs are encouraging, however not necessarily
representative of treatments under routine care conditions. There are several characteristics of RCTs,
which aim to strengthen the internal validity of study findings. In RCTs, treatments are usually carried
out by intensively trained therapists using highly structured treatment manuals. Patients must meet a
series of highly specific inclusion criteria and treatment duration is restricted to standardization. These
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characteristics of clinical trials may help to minimize systematic error, however at the expense of
external validity, that is, the transfer of study findings to clinical practice. Treatments under routine care
conditions are not usually subjected to comparable standardizations: often therapist may not follow
treatment manuals and patients are less homogeneous with regard to their diagnoses and
sociodemographic variables (Castonguay, Barkham, Lutz, & McAleavey, 2013; Shadish, Navarro, Matt,
& Phillips, 2000). Studies conducted in routine care allow conclusions to be drawn about the

generalizability of clinical findings to “real world conditions” (Seligman, 1995).

Both efficacy studies (highly controlled RCTs) and effectiveness studies (routine care
conditions) are important aspects of psychotherapy research. However, there is a gap between the two
research paradigms. While an abundance of RCTs can be found promoting the efficacy of psychotherapy
for depression, there are significantly fewer naturalistic studies with high clinical representativeness
(Shadish et al., 2000). Results on the transferability of findings from RCTs to naturalistic studies are
sparse and point in different directions. Some studies have found similar treatment effects (Merrill,
Tolbert, & Wade, 2003; Minami et al., 2008), whereas others report that RCTs tend to find larger effects
than naturalistic studies (Gibbons et al., 2010; Hansen, Lambert, & Forman, 2002; Weisz, Weiss, &
Donenberg, 1992). This points to the necessity of a consistent analytic strategy that allows for a sound

comparison between treatments in RCTs and routine care.

This dissertation’s analytic strategy is based on the application of propensity score matching
(PSM). PSM offers solutions to reduce bias by balancing two samples based on a range of pretreatment
differences (Rosensbaum & Rubin, 1983). This strategy seems particularly important as the comparison
of treatment effects across different populations and study designs is potentially biased due to a range
of confounding covariates. Baseline variables such as intake symptom severity, number of comorbid
disorders, age, employment status and marital status have been repeatedly found to predict treatment
response (Kessler, van Loo, Wardenaar, Bossarte, Brenner, Cai et al., 2016; Kessler, van Loo,
Wardenaar, Bossarte, Brenner, Ebert et al., 2016). RCT samples are selective as many patients

frequently encountered in clinical practice are excluded due to a stringent application of
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inclusion/exclusion criteria. Accordingly, we can expect an uneven allocation of baseline covariates in

samples that stemmed from RCTs and naturalistic studies respectively.

Study | aims to bridge the gap between efficacy and effectiveness studies by comparing CBT
for depression in the TDCRP (Elkin et al., 1989) with a routine care treatment setting. Two consecutive
steps were performed to enhance the comparability of RCT and naturalistic study patients and to reduce
the impact of potential confounders. First, the RCT’s inclusion/exclusion criteria were applied to the
routine care sample. In a second step, PSM was implemented to match the distribution of covariates

between samples.

The average efficacy of a treatment does not imply that a specific treatment is beneficial for a
specific patient. Thus, Study Il and Study 111 expanded the comparison between RCTs and routine care
studies to the field of process-outcome research. Process-outcome research refers to therapeutic
processes (therapist behaviors, client behaviors and the interaction between therapist and client) and
changes (e.g. symptomatic distress) that happen as a result of these processes. One of the objectives is
to gain insight into individual change patterns and to utilize this knowledge for personalized, adaptive
treatment strategies (Grawe, 2006; Orlinsky, Grawe, & Parks, 1994). Tang and DeRubeis (1999) were
the first to define and empirically test a concept known as sudden gains, which is widely used in process-
outcome research. Sudden gains are large symptom improvements that occur suddenly from one

psychotherapy session to the next.

In a study of CBT for depression, Tang and DeRubeis (1999) found that some patients
experienced a sudden gain in a single, between-session interval. At post-treatment, patients with sudden
gains were less depressed than other patients in the sample. However, recent replications point in
different directions. Some studies have found a significant association between sudden gains and
treatment outcome (Abel, Hayes, Henley, & Kuyken, 2016; Doane, Feeny, & Zoellner, 2010; Hardy et
al., 2005), whereas other studies did not find a considerable association (Kelly, Cyranowski, & Frank,
2007; Present et al., 2008; Stiles et al., 1996; Stiles et al., 2003). The original findings and the vast
majority of subsequent findings are based on RCTs. For instance, Hardy et al. (2005) found a strong

association between sudden gains and treatment outcome and their treatment context was subjected to
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standardizations comparable to RCTs. In contrast, the treatment context of the study by Stiles et al.
(2003) can be characterized as routine care. However, they did not find a meaningful association
between sudden gains and outcome. Inter-individual differences of how patients leverage a sudden gain
may contribute to the explanation of divergent study findings. Some patients with sudden gains are
perhaps more likely to sustain improvements and to end up recovered than other sudden gainers. Patients
differential ability to leverage a sudden gain may be associated with specific baseline variables (cf.
Kessler, van Loo, Wardenaar, Bossarte, Brenner, Cai et al., 2016; Kessler, van Loo, Wardenaar,

Bossarte, Brenner, Ebert et al., 2016).

Study Il investigates whether a similar association between sudden gains and treatment outcome
can be expected under routine care CBT for depression, when the patients are comparable to those
examined in the original study by Tang and DeRubeis (1999). Similar to the first study, PSM was used
to enhance comparability between samples. The effects of sudden gains among routine care patients

were analyzed before and after the application of PSM respectively.

The third study builds on the results of the second study. It examines therapeutic processes that
may facilitate recovery after a sudden gain has occurred. Tang and DeRubeis (1999) assumed that
sudden symptom improvements spark an upward spiral by improving the therapeutic alliance and
cognitive changes in the following therapy sessions. Furthermore, they hypothesized that improved
alliance quality and decreased cognitive bias sustain symptom relief and eventually lead to recovery. To
date, only a few studies (Bohn, Aderka, Schreiber, Stangier, & Hofmann, 2013; Lutz et al., 2012), have
focused on processes during the sessions following a sudden gain. Tang and DeRubeis (1999) concept

of an upward spiral has yet to be replicated in a routine care treatment setting.

Accordingly, Study Il investigates patients’ ratings of general change factors (therapeutic
alliance; coping skills) in the sessions before and after a sudden gain as predictors of ultimate treatment
outcome. PSM was used to compare sudden gain patients with similar patients who did not experience

a sudden gain.

The three studies are described in detail in chapters five to seven. All studies presented in this

dissertation stress the need for accurate replications under routine care conditions to test the
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generalizability of previous findings. Accordingly, chapter two highlights suggestions to improve
replications in psychotherapy research by means of appropriate statistical methods. The specific research
guestions that motivated the three studies are described in chapter three. Chapter four describes the
utility of different PSM applications as a method to reduce bias in comparative studies. Finally, the
implications, limitations and future directions deduced from the three studies are discussed in chapter

nine.
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2 Theoretical Background

2.1 Replication in Psychological Science

This dissertation’s underlying question is: Do we know what we think we know? Of course,
there is no final answer to this question. Most of the time, we simply do not know whether our knowledge
is true or false. In line with Poppers (1983) epistemology, a hypothesis can be accepted as scientifically
true until it is falsified by counterevidence. Thus, we must acknowledge a degree of uncertainty with
regard to what we believe we already know. A single scientific study almost never provides a definitive
resolution for or against an effect and its explanation. There are often alternative explanations that may
account for the observed effect. Accurate replications are important to tackle the uncertainty of scientific
evidence. In psychotherapy research, replications can help to control for sampling errors and treatment
artifacts. Moreover, replications can help to assess the generalizability of the original findings across
different treatment settings and populations. This dissertation investigates the reproducibility of the
effects of CBT for depression found in RCTs under routine care conditions. The central goal is to assess
the transferability of RCT findings to treatment conditions with high clinical representativeness based

on samples with a comparable distribution of baseline covariates.

Recently, the Open Science Collaboration (2015) conducted replications of 100 studies
published in major psychological journals. They found a mean effect size of only half the magnitude of
the original effects. The average replication effect size (M = 0.2) comprised only 36 % significant
effects, whereas the average original effect size (M = 0.4) comprised 97 % significant results. One
possible explanation for this decline is that the replication methodology differs from the original in ways
that interfere with observing the effect. Another explanation is simply that the original findings are
exaggerated or even false positive (incorrect rejection of a null hypothesis). Exaggerated findings may
be promoted by a biased research and publication practice towards significant positive results (cf.

Easterbrook, Gopalan, Berlin, & Matthews, 1991).

Simmons, Nelson, and Simonsohn (2011) raised concerns that flexibility of data collection,
analysis and reporting increases false positive findings. Accordingly, it is common practice to explore

different analytic strategies “post hoc” and to exclusively report those strategies that yield significant
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results. This behavior is may be driven both by the ambiguity of analytic decisions and researchers’
desire to find significant results. Researchers are likely to be self-serving in their interpretation of results.
When faced with ambiguous analytic decisions, they may tend to conclude with self-justification that
the appropriate decision is the one that results in statistical significance (Babcock & Loewenstein, 1997;
Dawson, Gilovich, & Regan, 2002). On a related note, simulations demonstrate that treatment effects
are often inflated or even false positive given the prevailing bias and statistical power that is to be

observed in most clinical trials (loannidis, 2005, 2008).

Scientific credibility must be based on both the quality of the original findings and their
replication success. Accurate replications are regarded as the final arbitrator when determining whether
effects are true or false (Cohen, 1995). However, only a small number of published articles and book
chapters address this topic. One possible explanation is that journal editors and reviewers are inclined
to dismiss replications as unoriginal. Reproducibility is not well promoted in the scientific community

and novelty is often prioritized over replication (Open Science Collaboration, 2015; Schmidt, 2009).

loannidis (2014) postulates a replication culture by means of collaborative research and sharing
data. In line with loannidis recommendations, this dissertation’s analytic strategy is based on a
collaborative approach. The data and protocols from the original RCTs (Elkin et al., 1989; Hollon et al.,
1992; Tang & DeRubeis, 1999) were made available to Prof. Lutz’s research group at the University of
Trier. This data was utilized for the application of PSM to match patients from a routine care university

outpatient clinic to those from the original RCTs.

There are two basic types of replications: A direct replication is defined as the attempt to
reproduce a finding based on the exact repetition of an experiment. In contrast, a conceptual replication
attempts to replicate a research finding with a different experimental set-up (Schmidt, 2009). The present
studies can be defined as conceptual replications. In the context of this dissertation, the attempt is made
to replicate findings from RCTs in a routine care setting that differs with respect to the degree of
standardization of pretreatment training of therapists, treatment compliance checks, treatment duration
and the use of treatment manuals. Apart from these differences, comparisons were based on samples

with a similar distribution of baseline covariates. Replication is the attempt to recreate the conditions
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that are believed to be sufficient to obtain a previously observed effect. The adjustment for sample

differences can be regarded as the replication condition.

Shadish et al. (2000) suggest that efficacy and effectiveness studies should be seen on a
continuum of clinical representativeness. At the one end of the continuum, there are highly structured
and standardized RCTSs. At the other end, there are routine care treatment settings. The closer the samples
from RCTs and naturalistic studies are located on this continuum, the more similar the outcome effects.
The concept of clinical representativeness points to the need for a consistent analytic strategy that allows
a sound comparison between different study designs. As it has been repeatedly shown that a substantial
proportion of variance in outcome is explained by patient characteristics, | believe that one important
aspect of replication success is the adjustment for sample differences at baseline (Barber, 2007;
Delgadillo, Moreea, & Lutz, 2016; DeRubeis, Gelfand, German, Fournier, & Forand, 2014; Kessler, van

Loo, Wardenaar, Bossarte, Brenner, Ebert et al., 2016).
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3 Research Questions

The first study compares the efficacy with the effectiveness of CBT for depression. The
comparison is based on effect sizes that account for pre-existing differences between the samples. The
second study investigates the association between sudden gains and treatment outcome. The study aims
to replicate findings from the original study by Tang and DeRubeis (1999) under routine care conditions.
The objective of the third study is to provide supporting evidence for the upward spiral, which was
proposed by Tang and DeRubeis (1999). According to this concept, sudden gains may improve the
therapeutic alliance and cognitive changes in the following therapy sessions. In turn, these

improvements may sustain symptom relief and eventually lead to recovery.

3.1 Studyl
1. Can we find similar effects for CBT under routine care conditions when the patients are

comparable to those examined in RCTs?

3.2 Study Il
1. Can we find similar rates of sudden gains (percentage of patients with a sudden gain) under
routine care conditions when patients are comparable to those examined in the original study by
Tang and DeRubeis (1999)?
2. It the association between sudden gains and treatment outcome comparable to the association

found in the original study?

3.3 Study Il
1. Can we find significant improvements in patients’ perceived therapeutic alliance and coping
skills in the sessions following a sudden gain?
2. Can we find comparable improvements of general change factors for patients who did not
experience a sudden gain?
3. Do general change factors in the sessions following a sudden gain predict treatment success at

termination?
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4 Methodological Aspects
All three studies share a common procedure for the adjustment of pre-existing sample
differences. The following section briefly describes the application of PSM in general and with an

emphasis on the specific methods realized in the present studies.

4.1 Propensity Score Matching

PSM was originally applied in observational studies to aid in the evaluation of cause-effect
hypotheses (Rosenshaum & Rubin, 1983). In observational or non-experimental studies, a random
assignment is often not feasible or even unethical. Non-experimental studies are common in
epidemiology and clinical effectiveness research. These designs are a suitable option in psychological
research. However, a non-random allocation increases the influence of confounders. Potential
confounders are pre-treatment differences (e.g. age, symptom severity, comorbid diagnosis) that
introduce bias by influencing both the assignment (e.g. treatment group and control group) and the

outcome.

Propensity score based techniques can be separated in two consecutive steps: the estimation of
the propensity score and its application (cf. Harder, Stuart, & Anthony, 2010). The propensity score is
an estimate of the probability (P) of receiving one of two treatments or interventions (Ti), given a vector
of observed covariates (Xi): B(B) = B(By = 1|B). Propensity scores range from 0 to 1 and are typically
estimated by logistic regressions with a binary dependent variable (e.g. receiving treatment Al or B) and
several covariates (e.g. pre-treatment differences) as independent variables (Guo & Fraser, 2014). In a
randomized treatment assignment, the propensity score for each patient would be 0.5 (probability of 50
%) if the randomization procedure successfully produced comparable distributions of the relevant
covariates. Accordingly, if two patients have the same propensity score they have comparable scores in

observed covariates and therefore the same probability of receiving treatment A (B).

The ultimate goal of PSM is to generate a strong ignorability, which is a key assumption for

estimating true causal effects (Rosensbaum & Rubin, 1983). Strong ignorability holds if the treatment

1 In the context of this dissertation treatment A equals the RCT and treatment B the naturalistic study
18



assignment is independent of the outcome. In other words, there should be no unmeasured confounders
of the association between the treatment and the outcome. Covariates should be chosen on the basis of
their empirical and/or theorized potential to confound the relationship between the treatment and the
outcome (Harder et al., 2010). Confounders are covariates that cause both treatment assignment and the
outcome. Accordingly, it is key to identify all potential confounders and to include these covariates in

the PSM model (West et al., 2014).

The application of PSM refers to the use of the estimated propensity scores to reduce bias by
balancing two samples (e.g. receiving treatment A or B). Three different applications were performed
in the present thesis: nearest neighbor (NN) matching, caliper matching and full matching. All three

procedures have advantages and disadvantages.

The NN method (1:1) matches a patient to its counterpart based on the most similar or, in other
words, nearest propensity score. The NN for each patient in treatment A is identified, starting with the
highest propensity score in the sample. Consequently, each match drawn from treatment A and B is
removed from the data set. The process is iterated until every patient in sample A has a match in sample

B (Guo & Fraser, 2014).

The caliper method matches every patient within a pre-specified range or caliper to its
counterpart. The caliper is the maximum tolerated difference between matched individuals. It is defined
as the standard deviation of the sample estimated propensity score. In contrast to the NN method (1:1),
caliper matching allows more matching patients per target patient. This strategy may help to improve
the generalizability of a finding, however at the expense of a potential worse fit between samples (Guo

& Fraser, 2014).

The NN and caliper matching approaches are sometimes criticized for discarding data, as the
unmatched comparison individuals are excluded from subsequent analysis. Full matching is a method
that makes use of all individuals in the data by providing a series of matched sets, i.e. subclasses. The
subclasses are organized as follows: A patient from treatment A with many comparison individuals is
grouped with several patients from treatment B, whereas a patient of treatment A with few comparison

individuals is grouped with relatively fewer patients from treatment B. Hence, each subclass contains a
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match of a patient from treatment A with one or more patients from treatment B. There are weights
attached to each subclass, which are scaled to equal the number of matched comparison individuals

(Stuart & Green, 2008).

There are different tests to scrutinize the goodness of the match. These assessments are intended
to check whether a sufficient balance of each of the baseline covariates was achieved by the application
of PSM. A prvailing strategy is the comparison of standardized mean difference (smd) scores for each
covariate before and after the matching procedure. The smd score is defined as the weighted difference
of means of each covariate between sample A and sample B standardized by the standard deviation of
sample A before adjustment. A covariate with an smd score < 0.25 indicates an acceptable match

between samples (Rubin, 2001).

An estimate for the causal effect after the application of PSM is the average treatment effect
(ATE). The ATE represents the estimate of the gain from receiving treatment A rather than treatment B
for an individual randomly selected from the population. If the assumption of full treatment adherence
is violated, an alternative estimate is proposed, that is, the average treatment effect of the treated (ATT).
The ATT represents the average outcome for a patient from treatment A who actually received the
treatment with those in treatment B, who would have accepted the treatment if offered (West et al.,
2014). Different applications of PSM vyield different estimates of treatment effects depending on the
weighing that is done to groups A and B. The PS methods illustrated in this dissertation estimate the
ATT (Harder et al., 2010). The ATT is typically calculated by outcome regression models that include
the covariates used in PSM. These models usually account for the weights created by PSM to ensure
that the matched individuals of treatment B resemble the units of treatment A (Ho, Imai, King, & Stuart,

2011; Kurth et al., 2006).
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5 Study I: Clinical effectiveness of cognitive behavioral therapy for depression in
routine care: A propensity score based comparison between randomized controlled

trials and clinical practice

Lutz, W., Schiefele, A.K., Wucherpfennig, F., Rubel, J. & Stulz, N. (2016). Clinical effectiveness of
cognitive behavioral therapy for depression in routine care: A propensity score based comparison

between randomized controlled trials and clinical practice. Journal of affective disorders, 189, 150-158.

5.1 Abstract

Background: The efficacy of cognitive behavioral therapy (CBT) for the treatment of depressive
disorders has been demonstrated in many randomized controlled trials (RCTSs). This study investigated
whether for CBT similar effects can be expected under routine care conditions when the patients are

comparable to those examined in RCTSs.

Method: N =574 CBT patients from an outpatient clinic were stepwise matched to the patients
undergoing CBT in the National Institute of Mental Health Treatment of Depression
Collaborative Research Program (TDCRP). First, the exclusion criteria of the RCT were applied
to the naturalistic sample of the outpatient clinic. Second, propensity score matching (PSM)
was used to adjust the remaining naturalistic sample on the basis of baseline covariate
distributions. Matched samples were then compared regarding treatment effects using effect

sizes, average treatment effect on the treated (ATT) and recovery rates.

Results: CBT in the adjusted naturalistic subsample was as effective as in the RCT. However,

treatments lasted significantly longer under routine care conditions.

Limitations: The samples included only a limited amount of common predictor variables and
stemmed from different countries. There might be additional covariates, which could

potentially further improve the matching between the samples.
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Conclusions: CBT for depression in clinical practice might be equally effective as manual-
based treatments in RCTs when they are applied to comparable patients. The fact that similar
effects under routine conditions were reached with more sessions, however, points to the

potential to optimize treatments in clinical practice with respect to their efficiency.

Keywords: randomized controlled trial, clinical practice, cognitive behavioral therapy,

depressive disorders, propensity score matching, treatment effects

5.2 Introduction

With a lifetime prevalence of 9.5% depressive disorders are the second most common
mental disorder after anxiety disorders (Kessler, Chiu, Demler, & Walters, 2005). According
to the World Health Organization (WHO) depression is even the leading disorder concerning
the overall burden of diseases and it might be the second-leading cause of disability worldwide
by 2020 (Murray & Lopez, 1996). Not surprisingly, depression therefore is one of the most
intensively studied mental disorders (Cuijpers et al., 2014; Cuijpers et al., 2008). Actually, more
than 350 randomized controlled trails (RCT) on the efficacy of depression treatment have been
published. The effects of well-standardized depression treatments found in highly controlled
RCTs have to be compared to the effects of depression treatment when delivered under routine
care conditions, however. There are several peculiarities of RCTs which aim to strengthen the
internal validity of study findings but which may hamper the external validity, that is, transfer

of the study’s findings to clinical practice:

RCTs usually use highly structured treatment manuals for psychosocial interventions
and therapists are intensively trained to ensure that all patients receive a comparable treatment.
Therapists in clinical practice may often not follow treatment manuals that strictly. Strict
standardization of psychotherapeutic procedures and their one-to-one transfer from RCTs to
clinical practice is therefore much more difficult in psychotherapy research than for other

medical interventions (e.g. pharmacotherapy). Moreover, RCTs usually only include patients
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who meet a series of highly specific inclusion criteria in order to generate homogenous samples
and hence to strengthen the validity of the causal inferences. Combined with the restriction on
voluntary patients who accept to be randomly assigned to a treatment condition, these
inclusion/exclusion criteria may lead to highly selective samples in RCTs that omit many
patients encountered in clinical practice. For instance, studies on antidepressant medications
often exclude more than 80% of the patients with a major depression disorder (MDD) due to
any non-conformity with the inclusion criteria (Keitner, Posternak, & Ryan, 2003; Zetin &
Hoepner, 2007). While comorbid disorders commonly represent an exclusion criterion in RCTs,
patients with more than one mental disorder are frequently seen in clinical practice.
Consequently, well-conducted efficacy studies increasingly became criticized in terms of their
external validity (Rothwell, 2005), and several efforts have been made to improve the external
validity in RCTs. The STAR*D research program, for example, used an equipoised stratified
randomized design and gave each patient the possibility to accept the assignment to a particular
treatment strategy (e.g., pharmacotherapy and CBT) or decline it and to move to another study
arm. This procedure was intended to be more close to what happens in routine care and to
reduce the number of non-consenters, resulting in a higher external validity of the study’s

findings (Warden, Rush, Trivedi, Fava, & Wisniewski, 2007).

To date, it is generally accepted that both, efficacy (strictly controlled RCTs) and
effectiveness studies (studies in naturalistic clinical settings that strengthen external validity at
the cost of internal validity) are necessary to evaluate the usefulness of a treatment protocol
(Castonguay et al., 2013; Finger & Rand, 2003; Green & Glasgow, 2006; Rothwell, 2005;
Taylor & Asmundson, 2008). Results on the transferability of findings from RCTs to
naturalistic studies are mixed: while some studies found similar effects (Merrill et al., 2003;
Minami et al., 2008), others report that efficacy studies tend to find larger effect sizes than

naturalistic studies (Gibbons et al., 2010; Hansen et al., 2002; Weisz et al., 1992). Furthermore,
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the outcome variance in naturalistic samples tends to be larger than in RCTs (McEvoy &
Nathan, 2007). These findings point to the need for a further investigation of the comparability

between treatment effects in RCTs and in naturalistic settings.

We therefore aimed to compare the effects of CBT for patients with MDD in (a) a high-
quality RCT (Elkin et al., 1989) and (b) a naturalistic study performed under routine care
conditions. As in previous research (Schindler, Hiller, & Witthoft, 2011; Shadish et al., 1997;
Shadish et al., 2000), we first applied the inclusion/exclusion criteria of the RCT to the sample
from routine care to enhance the comparability of the patients examined in both study designs.
In addition, we subsequently implemented propensity score matching (PSM) to adjust for
confounding baseline variables between samples and to match the variable distributions

(Rosensbaum & Rubin, 1983; West, Cham, & Thoemmes, 2015).

5.3 Methods

The current study was based on data from the National Institute of Mental Health
Treatment of Depression Collaborative Research Program (Elkin et al., 1989), which was a
large multicenter RCT in the US, as well as on naturalistic outcome data, which was routinely

assessed at the University Outpatient Clinic Trier in the Southwest of Germany.

Patients, instruments and data collection in the TDCRP

Details on the design and procedures of the TDCRP trial have already been published
elsewhere (Elkin et al., 1989; Elkin, Parloff, Hadley, & Autry, 1985). Therefore, we will
provide only a brief overview here. The TDCRP was a collaborative randomized controlled
clinical trial comparing four treatments for MDD at three research sites (George Washington
University, University of Pittsburgh, and University of Oklahoma). Eligible patients had to
meet Research Diagnostic Criteria (Spitzer, Endicott, & Robins, 1978) for a current episode of
a MDD and they had to have a score of 14 or greater on a modified version of the 17-item

Hamilton Rating Scale for Depression (Hamilton, 1967) at intake. Further inclusion and
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exclusion criteria were (Figure 1): (a) presence of a MDD (with required symptomatology
present for at least the previous two weeks); (b) male and female outpatients between the ages
of 21 and 60; (c) minimum education of eighth grade; (d) sufficient reading and comprehension
capabilities to complete self-report forms; (e) no specific additional psychiatric disorders
(bipolar I or 11, psychotic disorder, panic disorder, alcoholism, drug use disorder, antisocial
personality, Briquet’s syndrome, MDD with psychotic subtype); (f) no more than one
schizotypal features; (g) no history of schizophrenia; (h) no organic brain syndrome; (i) no
mental retardation; (j) no concurrent treatment; (k) no presence of specific physical illness or
other medical contraindication for the use of imipramine; (I) no clinical state inconsistent with

participation in the research protocol (e.g., current active suicide potential) (Elkin et al., 1985).

Of the 560 patients screened for the TDCRP study, 250 patients fulfilled the inclusion
and exclusion criteria of the trial. In each of the three research sites these were randomly
allocated to one of four treatment conditions: Cognitive Behavioral Therapy (Beck, Rush,
Shaw, & Emery, 1979), Interpersonal Therapy (Klerman, Weissman, Rounsaville, & Chevron,
1984), imipramine plus clinical management (IMI-CM) or placebo plus clinical management
(PLA-CM). Of the 250 patients who had been randomly assigned to one of the four treatment
conditions, 239 actually began treatment (59 in CBT, 61 in IPT, 57 in IMI-CM, and 62 in PLA-
CM) and 162 completed treatment (Figure 1). All treatments were planned to be 16 weeks in
length, with a range of 16 to 20 sessions (Elkin et al., 1985). Of the 162 completers, 40 were
treated with CBT, 47 with IPT, 38 with IMI-CM, and 37 with PLA-CM. However, the current
study included only the 40 patients of the TDCRP who completed CBT.Figure 1 gives an
overview of the selection of the actual sample. The descriptive statistics of the CBT completer

sample are presented in Table 1.

Patients filled out several instruments before treatment, at several points during

treatment (4, 8, and 12 weeks), at treatment termination (16 weeks), and at 6-, 12-, and 18-
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month post-treatment. The following instruments were assessed in both the TDCRP and the

University Outpatient Clinic Trier:

The Hopkins Symptom Checklist-90 (Lipman, Covi, & Shapiro, 1979) includes 90 items
and was assessed at all assessment points. It inquires physical and psychological symptoms
within the last week and assesses 9 subscales with the following dimensions: somatization,
obsessive-compulsive, interpersonal sensitivity, depression, anxiety, hostility, phobic anxiety,
paranoid ideation, and psychoticism. Items are based on a 5-point Likert scale ranging from 0
(“not at all”) to 4 (“extremely”). For the analyses in this paper we used only the 53 items of the
original HSCL-90 version that can be matched with the Brief Symptom Inventory (Derogatis,
1977; Franke, 2000), shortened version of the HSCL-90 that was routinely assessed at the
University Outpatient Clinic Trier. The Global Severity Index (GSI), which is computed by
averaging all BSI items, served as the primary outcome measure in the current study. Hence the
GSI at baseline was used as a covariate in the PSM. Psychometric properties of this index are

good (a = .92; ryt = .90; Franke, 2000).

The Beck Depression Inventory (Beck, Ward, Mendelson, Mock, & Erbaugh, 1961) is
a self-report instrument to capture depressed mood. The items relate to depressive symptoms
such as mood, hopelessness, and cognitions like guilt or feelings of being punished as well as
physical symptoms like the loss of appetite or the loss of libido. In the naturalistic sample of
the University Outpatient Clinic Trier the BDI-11 (Beck, Steer, Ball, & Ranieri, 1996), a revised
version of the BDI, was assessed. Like the BDI, the BDI 1l contains 21 questions of which some
have been changed due to adapted diagnostic criteria for MDD in the DSM IV (American
Psychiatric Association, 2000). Each item can be answered with scores between 0 and 3
whereby higher total scores indicate more severe depressive symptoms. Psychometric

properties of the BDI and BDI-1I range between acceptable and excellent (Beck et al., 1996;

26



Beck, Steer, & Carbin, 1988). The sum scores of the BDI and the BDI-II, respectively, were

used as covariates in the PSM.

The Dysfunctional Attitude Scale (Weissman, 1980) is an instrument to assess the
intensity of dysfunctional attitudes that reflect a general cognitive vulnerability factor to
depression. In the naturalistic sample of the University Outpatient Clinic Trier only the short
version of the DAS was assessed (DAS-K). The DAS-K consists of 26-items (instead of 40
items in the DAS) and has high internal consistency (Floyd, Scogin, & Chaplin, 2004). Hence,

the DAS-K was used as one of the covariates for PSM.

Patients, instruments and data collection in the naturalistic sample

The routine care sample compromised 574 patients treated by 94 therapists at the
University Outpatient Clinic Trier between 2010 and 2014. All therapists took part in a three
(full-time) or five year (part-time) postgraduate training program with a CBT focus and had at
least one year of training before starting to see patients within this project. The data collection
was part of the routine outcome monitoring at the clinic, which takes place before treatment, at
each session during treatment and at termination. Instruments which were relevant for this study

have been reported above: BSI, BDI-Il and DAS-K.

Patients included in our analyses had received at least 3 sessions of individual treatment
with a mean treatment length of 33.03 sessions (SD = 18.82, interquartile range 21-45).
Diagnoses were based on the Structured Clinical Interview for Axis | DSM-IV Disorders
(Spitzer, Gibbon, Skodol, Williams, & First, 2002) which was conducted before the actual
therapy by intensively trained independent clinicians. Above this, SKID-I interviews were
videotaped and diagnoses were discussed in expert consensus teams that included four senior
clinicians; final diagnoses were determined by consensual agreement of at least 75% of the

team members.
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Data Analytic Strategy

First, all inclusion and exclusion criteria of the TDCRP were used to adjust the
naturalistic sample to the experimental trial data (Figure 1). The HRSD was the only exception
because this instrument was not available in the naturalistic sample. Second, we used propensity
score matching (PSM; Rosenbaum and Rubin, 1983) to adjust for confounding baseline
variables as well as to match the variable distributions between the two samples deriving from
clinical practice and a RCT, respectively. PSM has become increasingly popular in other
disciplines such as epidemiology, economics, and political and social sciences (Barabas, 2004;
Boyd, Epstein, & Martin, 2010; Imbens, 2004) in psychology the application of PSM is still
rare (West et al., 2014; West et al., 2015). In RCTs randomization is used to generate
intervention and control groups that have comparable distributions of observed and unobserved
baseline covariates. The rationale behind random allocation of patients to study arms in RCTs
is to ensure that potentially observed differences in outcome variables are due to differences in
the treatment and not due to confounding variables (pre-existing differences between treatment
and control groups in other relevant variables). In contrast, in naturalistic studies randomization
and control for confounders are not part of the study design. Traditionally, analysis of
covariance (ANCOVA) or structural equation modeling (SEM) were used to equate the study
groups undergoing various interventions and to control for confounders post-hoc. Rubin (2001)
however pointed out that ANCOVA can lead to biased estimations if there are large differences
between the covariate distributions of the compared groups or if regression assumptions are not
fully met. PSM allows to match or to equate groups based on comparable propensity scores for

patients in both groups (region of common support, West et al., 2014).

Covariates. The selection of covariates is crucial in PSM since all potential variables
influencing or predicting treatment outcome should be reliably measured and included to

balance comparison groups. This optimally results in a strong ignorability as described by
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Rosenbaum and Rubin (1983). There is an ongoing debate about whether PSM should include
as many potential confounders as possible (e.g. Rubin, 2001) or whether it should focus only
on covariates which have a significant impact on the selection of cases or on the outcome
variable (Augurzky & Schmidt, 2001). For psychological interventions initial severity of
symptoms is known to be one of the best predictors, that is, one of the case-mix variables with
the largest impact on patient progress and outcome (Elkin et al., 1989; Garfield, 1994; Lambert,
2013; Lutz et al., 2014, Stulz, Lutz, Leach, Lucock, & Barkham, 2007). Therefore, the pre-
scores of the following instruments, all capturing initial severity, were implemented as
important covariates in the analysis: BSI as the primary outcome measure and BDI as covariate
measuring the severity of depression. Additionally, we included the pre-score of the DAS-K,
which measures cognitive vulnerability for depression and represents a core target variable in
CBT. Furthermore, we included the following available socio-demographic variables as
potential cofounders of outcome: sex, age, education and employment status. Table 1 gives an

overview of the seven baseline covariates used in this study?.

Propensity scores. The propensity score e(Xi) for subject i, defined by Rosenbaum and
Rubin (1983), is the probability (P) of receiving one of the two treatments (T;), given a vector

of observed covariates (Xi):
e(Xi) =P(Ti=1|Xi)

The propensity score is a probability score which ranges from 0 to 1. If the concept of
propensity scores would be implemented in an RCT where an experimental condition is
compared to a control group, the propensity score for each patient would be .5 (probability of

50%), when the randomization procedure did successfully produce comparable distributions in

2 As suggested by West et al. (2014), multiple imputations were used to handle missing values in the baseline
covariates. Multiple imputations were generated with the Amelia Il package in R (Honaker, King, and Blackwell
(2011). Each missing value was replaced by the average score derived from five iteratively simulated datasets each
taking all covariates into account (Honaker et al., 2011). No patient had more than two missing values on baseline
variables.
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the relevant covariates. Transferred to the context of this study: If two patients have the same
propensity score then they have comparable scores in observed covariates and therefore the
same probability of receiving the treatment in the RCT (TDCRP sample) or, in our case, the
treatment in routine care (University Outpatient Clinic Trier sample). Propensity scores were
calculated using logistic regression with the binary dependent variable Ti = 1 for TDCRP
sample and T; = 0 for University Outpatient Clinic Trier sample and the seven covariates (BSI
pre, DAS pre, BDI pre, sex, age, education and employment status) as independent variables
(Table 1). Furthermore, interaction and quadratic terms of baseline covariates were added
through an iterative process as described by Dehejia and Wahba (1999) to improve the balance
of the PSM. Propensity scores were calculated twice for every patient in the naturalistic sample

to match cases to the CBT condition of the RCT.

Subsequently, patients of the naturalistic sample were matched to patients of the TDCRP
samples applying either the nearest neighbor (NN) or the caliper matching procedure (e.g. West

etal., 2014).

The NN method enables matching each patient of the RCT to his or her NN in the
naturalistic sample based on the most similar (nearest) propensity score. Whenever the NN for
a patient of the RCT was identified, this matched pair was removed from the data sets. The
process was iterated until every patient in the RCT sample had a matched partner in the

naturalistic sample.

Similar to the NN method, the caliper procedure enables matching patients of the RCT
to similar cases in the naturalistic sample based on covariates that are potentially relevant for
treatment outcomes. However, with the caliper method, a matching counterpart in the
naturalistic sample is selected only if the absolute distance of the propensity scores between the
two patients is within a prespecified caliper, i.e., a predetermined maximal tolerance for

proximity. As suggested by Rosenbaum and Rubin (1985) we used a caliper size of a quarter
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of a standard deviation of the sample estimated propensity score. Thus, a patient in the
naturalistic sample is regarded as a match only if its propensity score falls into the caliper of
0.25 SD. The caliper method enables to select more than one matching patient per target patient
in the RCT sample, if multiple patients in the naturalistic sample are within the prespecified
range of minimal closeness. This allowed us to incorporate more information, resulting in a
potentially better fit between the two samples, whereas it had the possible disadvantage of
eventually losing patients without any sufficiently fitting counterpart in the naturalistic sample.
In other words, some patients in the RCT may have more than one matching patient in the
naturalistic sample within the prespecified caliper whereas some other patients might have no

fitting case in the prespecified caliper at all.

The goodness of the propensity-score model and of the matching procedure is indicated
by the degree to which they result in similar distributions of covariates in the matched samples.
For this study, we implemented the standardized mean difference (smd) technique, a widely
used method to check covariate balance between samples (Guo & Fraser, 2014). The smd
method is similar to Cohen’s d and allows to compare differences in matched and unmatched
conditions for each covariate (with the SD of the unmatched condition being used as the
denominator). A smd < .25 indicates acceptable match between samples on the respective

covariate (Rubin, 2001).

Outcome comparisons. Finally, the matched sample from the RCT and the naturalistic
setting were compared concerning treatment effects based on effect sizes, average treatment
effects of the treated (ATT) and clinical significance. Pre-post effects sizes were calculated by
dividing the mean BSI pre-post difference by the pooled pre- and post-standard deviation of

each sample. Confidence intervals around effect sizes were bootstrapped (Wilcox, 2011).

To calculate the differential effects between the naturalistic sample and the RCT, the average

treatment effect on the treated (ATT) was calculated. The ATT allowed an effect size
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comparison between the samples, which controlled for differences in potential confounder
variables (Guo & Fraser, 2014). Finally, patients’ outcomes were classified according to the
concept of clinical significant change® (Jacobson & Truax, 1991; Lutz, Stulz, & Kock, 2009).

All analyses were performed in R using the MatchIT package (Ho et al., 2011).

5.4 Results

Independent t tests and y? tests were calculated to compare the baseline variables (BSlI,
BDI, DAS-K, sex, age, education and employment status; Table 1) and treatment length
between the full naturalistic sample (N = 574) and the CBT subsample of the TDCRP used in
this study (n = 40). Pretreatment scores in the BSI (t(612) = 2.30, p =.02) and the BDI (1(53.28)
= 2.48, p = .02) both were significantly lower in the full naturalistic sample than in the RCT
sample whereas education status was significantly higher in the RCT sample (¥*(1, N = 614) =
14.96, p < .001). All other baseline variables did not differ significantly between the two

samples.

Patients in the full naturalistic sample were treated for significantly more sessions than

those in the RCT (t(612) = -6.65, p < .001).

In a first step to adjust the naturalistic sample, we applied the inclusion/exclusion criteria
of the RCT to the naturalistic sample, which resulted in an adjusted sample of 161 eligible cases
(Figure 1 and Table 1). Subsequently, we used these 161 cases to select (a) via caliper matching
a sample of patients who fell into the predetermined caliper size when compared to the patients

inthe RCT (n = 83)*and (b) via NN matching another sample of patients who were most similar

3 To classify patients according to the concept of clinical significant change the reliable change index (RCI) as
well as the cut-off score is required. Reliable change is reached when the pre-post difference exceeds the
measurement error of the instrument. The cut-off score separates between a dysfunctional and a functional
population. For the classification we used the BSI cut-off score of X = .61 and a RCI of X = .27, calculated based
on Derogatis and Melisaratos (1983). Recovered: pre score above cut-off, post score below cut-off and RCI
fulfilled; improved: RCI fulfilled; no change: RCI is not fulfilled; deteriorated: RCI is fulfilled but in the negative
direction.

4 1t should be noted that for three patients of the RCT no matching counterparts were found within the prespecified
caliper size of .25 SD.
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to the CBT subsample of the RCT (n = 40). As can be seen in Table 2, after the application of
both PSM approaches all baseline variables under consideration were sufficiently well
balanced. None of the smd scores exceeded .25. The smd scores of the caliper matching ranged
from .02 for BDI pre scores to .08 for employment status and sex. The NN matching yielded
smd scores ranging from .06 for education and sex to .18 for BSI pre scores. When compared
to the RCT sample, treatment length was still significantly longer for the naturalistic samples
after caliper matching (t(85.18) = 6.18 , p <.001) and after NN matching (t(39.71) = 6.10, p <

.001), respectively.

In all samples under consideration, psychological distress decreased over the course of
treatment (Table 1). The matching procedure affected both the initial scores (e.g. in the BSI)
and the magnitude of the effect sizes in the selected samples (Table 1 and Figure 2). The
smallest pre-post effect size was observed in the naturalistic sample (d = .94, 95% CI [.86,
1.03]). Adjusting the naturalistic sample for the inclusion/exclusion criteria of the RCT resulted
in an increased effect size of d = 1.16, 95% CI [1.01, 1.32]. Caliper matching (d = 1.44, 95%
CI[1.02, 1.87]) and NN matching (d = 1.72, 95% CI [1.31, 2.17]) both further increased the
effect sizes of CBT in the resulting subsamples. The highest pr- post effect size on the BSI was

observed for the RCT (d = 1.85, 95% CI [1.39, 2.40]).

Using the ATT to compare effect-sizes between the samples, the effects of CBT turned
out to be significantly larger in the RCT than in the full naturalistic sample (ATT =.21, 95% ClI
[.05, .37]) and than in the naturalistic sample adjusted for the RCT inclusion/exclusion criteria
(ATT = .18, 95% CI [.01, .38]). The effect sizes in the naturalistic subsamples resulting from
caliper matching (ATT = .08, 95% CI [-.11, .26]) and from NN matching (ATT = .04, 95% ClI

[-.18, .24]), however, were not significantly lower than in the RCT sample (Figure 3).

Finally, we examined the recovery rates according to the concept of clinical significant

change in all samples. As can be seen in Table 3, the full and the adjusted samples clearly
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differed from the RCT sample in terms of number of patients classified as recovered, improved,
not changed or deteriorated. The recovery rate in the RCT sample was significantly higher than
in the full naturalistic sample (y*(1, N = 614) = 3.97, p = .04). This difference in recovery rates
disappeared after the application of caliper (*(1, N = 123) = .83, p = .36) and NN (,*(1, N =

80) = .05, p =.98) matching.

5.5 Discussion

The present study examined whether the effects of CBT for depressive patients in
routine care are similar to the effects in a high-quality RCT, if the naturalistic sample is adjusted
for inclusion/exclusion criteria of the RCT and matched for further baseline covariates that
might affect treatment outcome. PSM, which is a sample matching procedure that takes the
distribution of confounding baseline variables into account, was used to select a subsample of
patients treated with CBT at a university outpatient clinic who most closely matched the patients

treated with CBT in the TDCRP trial.

Previous studies comparing the efficacy (observed in RCTs) and the effectiveness
(observed under routine care conditions) of psychological interventions provided inconclusive
findings. Some research found efficacy studies to produce higher effect sizes (Gibbons et al.,
2010; Hansen et al., 2002; Schindler et al., 2011; Weisz et al., 1992). Some authors, however,
argued that both study designs (efficacy and effectiveness studies) should be seen on a
continuum of clinical representativeness (Shadish et al., 1997; Shadish et al., 2000). For
example, Shadish et al. (2000) showed that the closer the samples from RCTs and naturalistic
studies are located on the continuum of clinical representativeness the more similar their
outcome effects are. However, so far research in this field has not used a consistent strategy,
which allowed for a sound comparison between the outcomes of the two study designs by

matching baseline variables to systematically reduce bias.
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The present study used a stepwise procedure to adjust for baseline differences. Each step
was intended to make the naturalistic subsample more similar to the samples seen in the RCT.
The initial comparison of the treatment effects between the full naturalistic sample and the RCT
samples revealed significantly smaller effect sizes, ATTs, and recovery rates in the unselected
naturalistic sample. After the application of the RCT inclusion/exclusion criteria to the
naturalistic sample, the treatment effects in the adjusted naturalistic sample became more
similar to the treatment effects in the RCT but they still were significantly smaller. This finding
is in line with the results of Schindler and colleagues (2011) who found that even after the
application of RCT inclusion/exclusion criteria to naturalistic samples the effects of the
naturalistic treatments were weaker than those in RCTs. In the current study we additionally
used two methods of PSM (caliper and NN) based on baseline covariates to improve the match
between the patients within both designs. After these adjustments for baseline covariates the
naturalistic sample and the RCT samples did no more differ significantly with respect to
treatment effects. Furthermore, our study replicates the finding from McEvoy and Nathan
(2007) that the variance in naturalistic samples (pre- and post-treatment) tends to be larger than
in RCTs. However, this study also shows that these differences disappear if a specific matching

procedure like PSM (caliper and NN) is applied.

In summary these findings suggest that we may expect similar treatment effects for CBT
under routine care or RCT conditions, if the patients seen in both settings are comparable not
only regarding the inclusion/exclusion criteria, but also in other important baseline variable
distributions. The simple application of RCT inclusion/exclusion criteria to naturalistic data
doesn’t seem to be sufficient for a fair comparison, since samples are still to heterogeneous.
This emphasizes the importance of matching procedures such as variants of PSM to control for
confounders when comparing RCTs and naturalistic studies. For example, even after applying

the inclusion/exclusion criteria of the TDCRP to our naturalistic sample, only 40.25% of those
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patients treated under routine care conditions had more than 12 years of education (compared
to 80% of the patients in the RCT). After PSM, the resulting naturalistic subsamples comprised
72.70% (caliper machting) and 85.50% (NN matching) cases with more than 12 years of

education which was much more comparable to the RCT.

However, some differences between the samples still existed even after PSM
adjustments. With an average treatment length of M = 34.58 (SD = 18.56) sessions for the
caliper matched sample and M = 34.70 (SD = 18.90) sessions for the NN method, the naturalistic
treatment lasted about twice as long as in the RCT, which showed treatment durations of
approximately M =16.38 sessions (SD = 1.08) (see Table 1). These findings raise the question
whether treatments under routine conditions could be shortened or whether these differences in
treatment length are the result of an uncompleted matching procedure and further covariates
would result in even more homogeneity between both designs. This could be an area of further

investigation related to concrete consequences for clinical practice.

The main strength of the study is also a limitation and relates to cultural differences and
differences concerning the data actuality. This is especially important, since recent findings by
Johnsen and Friborg (2015) suggest that the effects found in CBT trials for unipolar depression
changed over the last decades and effect sizes diminished over the years. The TDCRP was a
clinical trial conducted at three different sites in the US many years ago whereas the data of the
naturalistic sample comprised recent data from an outpatient clinic in Germany. Furthermore,
differences concerning the weaker diagnostic procedures, the lack of controlling for additional
treatments (e.g. medication), the lack of adherence data in the routine care sample as well as
dissimilarities in the translation of psychometric instruments and the exclusive use of self-report
measures might have hampered the bias reduction or the possibility to add further covariates in
the matching procedure. The goal of PSM is a strong ignorability, which means that there are

no unmeasured confounders that influence the association between treatment and outcome
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(Rosensbaum & Rubin, 1983; Shadish, 2013). Given the described limitations, the matching
procedure in this study is unlikely to generate strong ignorability. Hence, the PSM analysis used
in this case is by definition limited. There is still a large opportunity of unobserved variables
that might have had an impact on treatments and outcomes in the present data. However,
although cultural and time differences clearly exist the similarity, which actually resulted after

the PSM procedure, is astonishing and indicates the potential of this method for future research.

Another limitation concerns the relatively small sample size. The matching process was
based on a caliper and NN approach where each patient in the RCT was matched to the most
similar counterpart or to the most similar counterparts in the adjusted naturalistic sample (n =
161) based on propensity scores. The smaller the samples in the original dataset are, the more
difficult it is to find good matching partners in the target dataset. Even though we were able to
achieve an adequate balance, it is nevertheless important to conduct similar analyses in larger

samples in order to replicate the present findings within other RCTs and naturalistic samples.

Efficacy and naturalistic studies seem to fall on a continuum of clinical representativeness. The
(lower) outcomes in naturalistic studies describe the expected outcomes of a treatment when delivered
in that setting. The current study shows that raw effect sizes do not allow us to support conclusions about
relative effectiveness. Our findings suggest that some form of matching procedure such as PSM should

be considered when comparisons between efficacy and effectiveness studies are intended.
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5.6 Tables and Figures

University Outpatient Clinic TDCRP trial

N=574 N=3560

Inclusion and exclusion criteria

Full samples

Major Depressive Disorder

between ages of 21 and 60

mmmum education of eighth grade

no specific additional psychiatric disorders
(bipolar, panic disorder, alcoholism, drug,
antisocial personality . somatoform,
disorder with psychotic subtype organic
brain syndrome, mental retardation.

v schizophrenia)

* 1o current active suicide potential, need for
n=161 immediate treatment

n=162

v v l ¥
PLA-CM =37 IPT =47 CBT=40 IMI-CM = 38

Propensity Score Matching based on:

Adjusted samples

Sex

Age

Education
Employment status
BSI Pre Score
BDI Pre Score
DAS-K Pre Score

¥
A

Caliper matched Nearest Neighbor matched J
n=383 n=40 CBT =40
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Figure 1. Flow chart of the full, adjusted and propensity score matched (PSM) samples of the University
Outpatient Clinic and the TDCRP trial. TDCRP = Treatment of Depression Collaborative Research Program;
CBT = Cognitive Behavioral Therapy; PLA-CM = Placebo plus clinical management; IMI-CM = Imipramine
plus clinical management; BSI = Brief Symptom Inventory; BDI = Beck Depression Inventory; DAS-K =

Dysfunctional Attitude Scale
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Figure 2. Effect size comparison between the RCT and the naturalistic sample following the matching
procedure. Effect sizes for the stepwise adjustment of the full naturalistic sample to the TDCRP CBT ftrial.
Application of exclusion criteria resulted in the adjusted dataset. Matching resulted in two propensity score
matched naturalistic subsamples adjusted to the CBT subsample of the TDCRP. Error bars represent 95 %
confidence intervals of the effect sizes. The dashed line represents the lower boundary of the 95 % confidence
interval of the TDCREP trial.
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Figure 3. Dot plots of ATT for the naturalistic sample matched to the TDCRP trial. The lines represent 95%

confidence intervals for the ATT. ATT = Average treatment effect on the treated
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Table 1

Sample characteristics of the naturalistic sample and the TDCRP trial

Naturalistic sample TDCREP trial
Full Adjusted Caliper NN CBT
sample sample matched matched trial
(N =574) (n=161) (n=83) (n=40) (n =40)
Mean (SD) or Mean (SD) Mean (SD) Mean (SD)or  Mean (SD) or %
% or % or % %
BSlpre 1.24 (.68) 1.37 (.63) 1.36 (.58) 1.38 (.55) 1.49 (.63)
BSlpost .64 (.59) .68 (.58) .61 (.48) 55 (.44) .54 (.55)
BDlpre 23.77(11.2) 26.70(9.82) 27.05(8.81) 26.74 (8.57) 27.33(8.39)
3.59 3.55 3.55 3.52
DAS'Kpre 3.48 (101) (99) (95) (88) (95)
Sex (% 67.42 70.00 74.40 74.80 75.00
female)
Age 36.87 39.07 35.23 33.49 33.83
g (12.72) (11.54) (10.90) (10.33) (9.16)
Education (%
more than 12 46 94 40.25 72.70 85.50 80.00
years)
Employment
status (%
unemployed 11.83 12.58 10.87 11.00 5.00
or unskilled
employee)
Lfgttrr]“e”t 33.03 3473 3458 34.70 16.38
(sessions) (18.82) (18.14) (18.56) (18.90) (1.08)

Note. TDCRP = Treatment of Depression Collaborative Research Program; NN matched= Nearest Neighbor

matched; CBT = Cognitive Behavioral Therapy; BSI = Brief Symptom Inventory; BDI = Beck Depression

Inventory (sum-score); DAS-K = Dysfunctional Attitude Scale.
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Table 2
Standardized mean difference (smd) of the naturalistic sample matched to the TDCRP trial

across baseline covariates

Caliper matched (n = 83) NN matched (n = 40)
Covariate smd pre-PSM  smd post-PSM  smd pre-PSM  smd post-PSM
BSlpre 19 .04 19 18
BDlpre .03 .02 .04 .07
DAS-Kpre 07 .04 .07 10
Sex 12 .08 12 .06
Age 57 .03 57 .08
Education 1.79 .05 1.80 .06
Employment status .16 .08 17 A1

Note. TDCRP = Treatment of Depression Collaborative Research Program; CBT = Cognitive Behavior Therapy;
NN matched= Nearest Neighbor matched; smd = standardized mean difference; PSM = propensity score
matching; BSlye = Brief Symptom Inventory initial patient score; BDIye = Beck Depression Inventory initial

patient score; DAS-Kre = Dysfunctional Attitude Scale initial patient score.
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Table 3
Recovery rates following the concept of clinical significant change of the naturalistic sample
and the TDCREP trial

Naturalistic Sample TDCREP trial
Full Adjusted  Caliper NN CBT
sample sample  matched matched trial
(N=574) (n=161) (n=83) (n=40) (n=40)
Clinical
i'hga”n';'ec:a”t % (n) %M %M % (n) % (n)
4251 45.96 50.00 57.50
recovered (242) (74) (41) (22) 60.00 (24)
improved 25.26 24.84 24.00 27.50 22.50 (9)
(145) (40) (20) (112)
no change 26.66 24.84 23.10 15.00 15.00 (6)
(153) (40) (19) (6)
deteriorated 557(32) 4.35(7) 2.90(3) .00 (0) 2.50 (1)

Note. TDCRP = Treatment of Depression Collaborative Research Program; CBT = Cognitive Behavioral
Therapy; NN matched= Nearest Neighbor matched; Clinical significant change: Cut-off = .61, RCI = .27
(Derogatis & Melisaratos, 1983); Recovered: pre score above cut-off, post score below cut-off and RCI fulfilled;
improved: RCI fulfilled; no change: RCI is not fulfilled; deteriorated: RCI is fulfilled but in the negative

direction.
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6 Study Il: Sudden gains in routine care cognitive behavioral therapy for depression:

A replication with extensions

Wucherpfennig, F., Rubel, J.A., Hollon, S.D., & Lutz, W. (2016). Sudden gains in routine care cognitive
behavioral therapy for depression: A replication with extensions. Behaviour Research and Therapy, 89,

24-32.

6.1 Abstract

Background: Over the last decade, a substantial amount of findings have been reported on the association
between sudden gains (large symptom improvements in a between-session interval) and treatment
outcome. Accurate replications of previous findings are needed to tackle inconsistencies and to shed
light on the clinical implications of sudden gains. This study investigates whether similar effects of
sudden gains can be expected under routine care conditions, when the patients are comparable to those

examined in the original study by Tang and DeRubeis (1999).

Method: Using propensity score matching (PSM), 462 patients treated with cognitive behavioral therapy
(CBT) under routine conditions were matched stepwise to patients of the original study on sudden gains,

a randomized controlled CBT trial (RCT).

Results: After the application of PSM, the effects of sudden gains on treatment outcome were similar to
those found by Tang and DeRubeis (1999). The closer the match between the RCT and the naturalistic

sample, the more similar the association between sudden gains and treatment outcome.

Conclusion: Sudden gains seem to have a significant impact on recovery rates, even in treatments under
routine care. Results suggest that one important aspect of replication success is to control for

confounding baseline covariates.

Keywords: sudden gains; replication; routine care; propensity score matching
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6.2 Introduction
Recently, the Open Science Collaboration (2015) conducted replications of 100 studies
published in psychological journals and revealed a mean effect size of only half the magnitude of the

original effects.

This substantial decline emphasizes the need to acknowledge a degree of uncertainty to what
we believe we already know. Accordingly, concerns have been raised that publishing and analytic
strategy are likely to be biased toward false positive findings (loannidis, 2005; Simmons et al., 2011).
Collaborative research and accurate replications are needed to verify previous findings and to overcome
such bias. Reproducibility is, however, not well promoted in the scientific community and novelty is

often prioritized over replication (loannidis, 2014; Schmidt, 2009).

Following these considerations, we want to address the reproducibility of a framework known
as sudden gains. This framework was developed by Tang and DeRubeis (1999) and can be utilized for
a fine-grained analysis of individual change patterns. Sudden gains are defined as large between-session
symptom improvements. Three criteria must be fulfilled to consider a rapid symptom shift a sudden
gain: The improvement from one session to the next must be meaningful (a) in absolute terms, (b) in
relation to symptom severity before the gain, and (c) relative to symptom fluctuations observed for that

patient.

In recent years, a substantial amount of findings have been reported on sudden gains in a variety
of treatments and psychopathologies. Initially, sudden gains were investigated in cognitive behavioral
therapy for depression (Hardy et al., 2005; Lutz et al., 2012; Tang & DeRubeis, 1999; Tang, DeRubeis,
Beberman, & Pham, 2005), subsequently in other treatments for depression such as interpersonal
psychotherapy (Kelly, Cyranowski et al., 2007; Lemmens, DeRubeis, Arntz, Peeters, & Huibers, 2016),
family therapy (Gaynor et al., 2003), group therapy (Kelly, Roberts, & Ciesla, 2005) and even
pharmacotherapy (Vittengl, Clark, & Jarrett, 2005). Sudden gains have also been found in various
treatments for anxiety disorders (Hofmann, Schulz, Meuret, Moscovitch, & Suvak, 2006; Norton,
Klenck, & Barrera, 2010), obsessive-compulsive disorders (Aderka, Anholt et al., 2012), posttraumatic

stress disorders (Keller, Feeny, & Zoellner, 2014; Kelly, Rizvi, Monson, & Resick, 2009), bulimia
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nervosa and alcohol abuse (Wilson, 1999). Moreover, the reverse phenomenon of sudden gains, known

as sudden losses, has been discussed (Lutz et al., 2012).

Although sudden gains seem to be a widespread phenomenon prevalent in several different
interventions, there are inconsistencies regarding the association between sudden gains and ultimate
treatment outcome. Tang and DeRubeis (1999) found that patients who experienced sudden gains (39.34
% of the sample) revealed treatment outcomes superior to patients without sudden gains (Hedges’g =
0.98). Previous replications point in different directions. Hardy et al. (2005) were able to confirm Tang
and DeRubeis’ (1999) findings, whereas Stiles et al. (2003) revealed no considerable association
between sudden gains and outcome. In their meta-analysis, Aderka, Nickerson, Bge, and Hofmann
(2012) found a mean effect size of sudden gains on outcome of Hedges’ g = 0.62 (range: 0.03 - 1.19).
The mean effect is composed of 19 studies ranging from large effects (Doane et al., 2010; Hardy et al.,
2005; Tang & DeRubeis, 1999) to small or no effects (Kelly, Cyranowski et al., 2007; Present et al.,
2008; Stiles et al., 1996; Stiles et al., 2003). Further, Aderka, Nickerson et al. (2012) showed that smaller
effects of sudden gains can be expected for so-called secondary outcomes, that is, when treatment
outcome and sudden gains are assessed with different measures. The mean effect size of sudden gains

on secondary outcomes was Hedges’ g = 0.34 (range: 0.01 — 1.01).

There may be different explanations of these inconsistent findings concerning the association
between sudden gains and treatment outcome. Apparently, it is important to apply a procedure for the
identification of sudden gains comparable to that of Tang and DeRubeis (1999) in order to investigate
the very same construct (Stiles et al., 2003). Moreover, divergent findings may be due to variation in the
time points when sudden gains occur. Sudden gains experienced early in treatment tend to yield stronger
effects than sudden gains experienced in later treatment sessions (Busch, Kanter, Landes, & Kohlenberg,

2006; Kelly et al., 2005; Stiles et al., 2003).

Results of process outcome research have shown that a significant proportion of variance in
outcome is explained by the variance attributable to patient characteristics (Barber, 2007; Delgadillo et
al., 2016; DeRubeis et al., 2014). Similarly, there is a substantial variance across patients with regard to

how they sustain a sudden gain. Some patients experience long lasting improvements, others only
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temporary improvements with a marginal effect on treatment outcome (Hardy et al., 2005; Stiles et al.,
2003; Tang, Luborsky, & Andrusyna, 2002). Accordingly, we expect that even within the same
treatment, the experience of a sudden gain may be more beneficial to some patients than to others. In a
recent review, Kessler, van Loo, Wardenaar, Bossarte, Brenner, Ebert et al. (2016) showed that baseline
variables such as intake symptom severity, number of comorbid disorders, age, employment status and
marital status have been repeatedly found to predict treatment response for depressed patients.
Consequently, these baseline variables may be associated with patients’ differential ability to sustain a

sudden gain and eventually to recover.

The analysis by Tang and DeRubeis (1999) is based on data drawn from two randomized
controlled trials (RCT). Their sample is selective, as many patients encountered in clinical practice were

excluded (see Figure 1).

Different study designs (RCT and naturalistic studies) may vary in their degree of clinical
representativeness (Shadish et al., 2000). Treatments in RCTs are usually carried out by intensively
trained therapists using highly structured treatment manuals. Patients have to meet a series of specific
inclusion criteria and treatment duration is restricted by standardization. However, in clinical practice,
treatments are not subjected to comparable standardizations and patients are less homogeneous with
respect to their diagnosis and socio-demographic variables. Findings observed in RCTs are not
necessarily representative for treatments under routine care conditions (Castonguay et al., 2013; Shadish
etal., 2000). Currently, there is only little knowledge about the association of sudden gains and treatment
outcome in clinical practice. The vast majority of findings are based on RCTs. For instance, Hardy et
al. (2005) found effects, but their treatment context was subjected to standardizations comparable to
RCTs. On the contrary, the treatment context of the study by Stiles et al. (2003) was less standardized,

however, they were unable to show a meaningful association between sudden gains and outcome.

This points to the necessity of a further investigation of the generalizability of the original
findings under routine care conditions. loannidis (2005; 2014) suggests improving practice by means of
a culture of replication, which is based on appropriate statistical methods and on utilizing data and

protocols from original studies. Following this recommendation, we based our replication on data
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adjusted by a statistical method known as propensity score matching (PSM). PSM offers a solution to
reduce bias by balancing two samples based on a range of pretreatment differences (Rosensbaum

& Rubin, 1983).

In a previous study, Lutz and colleagues demonstrated the merits of PSM adjustment for the
comparison of treatments under routine care with those in RCTs. Their results suggest that cognitive
behavioral therapy (CBT) for depression in clinical practice is equally effective as in RCTs when applied
to comparable patients (Lutz, Schiefele, Wucherpfennig, Rubel, & Stulz, 2016). To our knowledge,

Tang and DeRubeis’ (1999) findings have yet to be replicated based on PSM adjustment.

This study aims at assessing the reproducibility of the original findings under routine care
conditions with a high level of clinical representativeness according to the criteria by Shadish et al.
(2000). In a first step, we applied the inclusion/exclusion criteria of the original sample to a routine care
sample. Subsequently, we implemented PSM to enhance the comparability between samples and to
adjust for confounding baseline variables. By doing so, we wanted to see if we could find a similar
association between sudden gains and treatment outcome, when our patients are comparable to those

examined by Tang and DeRubeis (1999).

6.3 Methods

Setting and patients

The routine care sample comprised a total of 462 patients treated at the University Outpatient
Clinic Trier between 2010 and 2014. Applying the same inclusion and exclusion criteria used by Tang

and DeRubeis (1999), 227 patients were eligible for this study (see section 2.3 sample selection).

All 227 patients included in our analysis had a primary diagnosis of major depression and
received at least 8 sessions of individual treatment, with a mean treatment length of 36.67 sessions (SD
=17.32, interquartile range = 24 — 45). Treatment was provided by 89 therapists who took part in a three
(full-time) or five year (part-time) postgraduate training program with a cognitive behavioral therapy
(CBT) focus. All therapists had received at least one year of training before entering the study and were

supervised by licensed CBT clinicians. According to German healthcare requirements, therapists were
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obligated to provide case formulations at the beginning of treatment. All case formulations were
examined by independent surveyors (commissioned by health insurance companies), who endorsed the
suggested treatment strategies as lege artis CBT interventions. Therapists were familiar with treatment
manuals, though not constrained to follow a strict protocol. Data collection was part of the outpatient
clinic’s routine outcome monitoring and took place before treatment, at each session and at termination.
Diagnoses were based on the Structured Clincial Interview for Axis | DSM-IV Disorders (Spitzer et al.,
2002), which was conducted before treatment by intensively trained independent clinicians. SCID
interviews were videotaped and discussed in expert consensus teams to enhance the validity of the intake
diagnosis. At least four senior clinicians were part of each team and final diagnoses were determined by

consensual agreement of at least 75% of the team members.

Measures

Hopkins Symptom Checklist short form (HSCL-11). The HSCL-11 (Lutz, Tholen, Schiirch, &
Berking, 2006) is a short version of the Brief Symptom Inventory (Franke, 2000). It is comprised of 11
items capturing self-reported symptomatic distress with a focus on depressive symptoms. The items are
based on a four-point Likert scale ranging from 1 (not at all) to 4 (extremely). The mean score of global
symptomatic distress assessed by the 11 items at the beginning of each session was used to identify
sudden gains. The HSCL-11 correlates highly with the BSI (r = 0.91) and substantially with the BDI-II

(r =0.70). The instrument has a high internal consistency (a. = 0.92; Lutz et al., 2006)

Brief Symptom Inventory (BSI). The BSI (Franke, 2000) is a brief form of the Derogatis
Symptom Check-List-90 Revised (Derogatis, 1992). It is a self-report instrument based on 53 items that
inquires nine subscales with the following dimensions: somatization, obsessive-compulsive,
interpersonal sensitivity, depression, anxiety, hostility, phobic anxiety, paranoid ideation and
psychoticism. The items are rated on a five-point Likert scale ranging from 0 (not at all) to 4 (extremely).
The Global Severity Index (GSI; mean score) assessed before treatment and at termination, was used as
the primary outcome measure. The psychometric properties of the BSI are excellent (o= 0.92, ry=0.90;

Franke, 2000).
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Beck Depression Inventory Il (BDI-11). The BDI-Il is the revised version of the BDI and contains
21 items (Beck et al., 1996). It is a self-report instrument developed to assess depressed mood based on
both mental symptoms (e.g. hopelessness, guilt, feelings of being punished) and physical symptoms
(e.g. loss of libido or appetite). The items can be answered on a four-point Likert scale ranging from 0
to 3. Higher scores indicate higher symptom severity. The sum score of the BDI-II assessed before
treatment and at termination, was used as the secondary outcome measure. That is, a measure not related
to the HSCL-11, which was used to identify sudden gains. Moreover we used the BDI-II score before
treatment as a covariate in the PSM. This instrument has good psychometric properties (o.=0.76 - 0.95,

r« = 0.90; Beck et al., 1996).

Sample selection and application of PSM

Details on the sample analyzed by Tang and DeRubeis (1999) have been published elsewhere
(Elkin et al., 1989; Hollon et al., 1992), thus we will provide only a brief overview. Data were obtained
from two different RCTs: N = 239 (Elkin et al., 1989) and N = 107 (Hollon et al., 1992), which tested
the efficacy of CBT for major depression. In both studies, the treatment lasted up to 20 sessions. Eligible
patients had to meet the following inclusion/exclusion criteria: a) presence of a current episode of major
depression, b) male and female outpatients aged between 21 and 60, c) at least eight years of education
and d) no specific additional psychiatric disorders (bipolar 1 or Il, psychotic disorder, alcoholism or
other drug use disorder, antisocial personality, schizophrenia, organic brain syndrome). Tang and
DeRubeis (1999) selected n = 61 patients from the combined sample of the two RCTs based on the
following additional criteria: e) intake BDI score of at least 15 points, f) at least 8 sessions of

psychotherapy and g) receiving treatment of CBT.

In a first step, we applied all inclusion/exclusion criteria from the original sample to our routine
care sample (N = 462). In a second step, we used PSM to match our adjusted sample (n = 227) to the
RCT sample (Figure 1). This was done to enhance the comparability between the samples by controlling
for confounding baseline variables. The ultimate goal of PSM is to generate a strong ignorability
(Rosensbaum & Rubin, 1983). The assumption of strong ignorability holds if the treatment assignment

is independent of the outcome. Therefore, it is crucial to consider all covariates that have a significant
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impact on both treatment assignment and outcome (West et al., 2014). We were able to control for the
following covariates: BDI pre-score, sex, age, marital status and employment status. The selection of
covariates was restricted to their availability in all samples. However, we are confident to control for
meaningful baseline variables that potentially confound the comparison of samples. Initial symptom
severity, age, marital status and employment status have been repeatedly found to predict outcome in
treatments for depression (Kessler et al., 2016). In addition, a recent study by Zimmermann, Rubel,
Page, and Lutz (2016) suggests that, among other characteristics, male sex predicts premature treatment

termination (drop out).

Logistic regressions were performed to calculate propensity scores with the binary dependent
variable RCT sample (1) or routine care sample (0) and the five covariates as independent variables.
Patients with the same propensity scores have comparable scores in the observed covariates and

therefore the same probability of receiving treatment in the RCT or under routine care.

PSM approaches are based on two consecutive steps, that is the estimation of propensity scores
and their application. Initially, we estimated propensity scores by adding interaction and quadratic terms
of baseline covariates by means of an iterative process, as described by Dehejia and Wahba (1999), to
improve the balance of the PSM.® Subsequently, we applied two different matching procedures: caliper-

matching and nearest neighbor (NN) matching. Both procedures have advantages and disadvantages.

The NN method matches a patient to its counterpart based on the most similar or, in other words,
nearest propensity score. The NN for each patient in the RCT was identified, starting with the highest
propensity scores in the sample. Consequently, each match drawn from the RCT and the naturalistic
sample was removed from the data set. The process was iterated until every patient in the RCT sample
had a match in the naturalistic sample. After the application of NN-matching, we received a routine care

sample of n = 61 patients.

5 As suggested by Waljee et al. (2013), the missForest method was used for missing value imputation. This method
creates a random forest model for each variable and predicts missing values based on the rest of the variables in
the data set. The imputation technique was implemented by the missForest package in R (Stekhoven and BihImann
(2012). There was no patient with more than two missing values on baseline variables.
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The caliper method matches every patient within a pre-specified range or caliper to its
counterpart. The caliper is the maximum tolerated difference between matched individuals. It is defined
as the standard deviation of the sample estimated propensity score. We used a caliper size of 1 SD, thus
a patient in the naturalistic sample was considered a match if its propensity score fell into this caliper.
We chose a relatively large caliper to have more matching patients per target patient in the RCT sample.
We chose a relatively large caliper to have more matching patients per target patient in the RCT sample.
In comparison to the NN method, more routine care patients were included in the analysis to improve
the generalizability of our findings, however at the expense of a potentially worse fit between the two

samples. After the application of caliper-matching, we received a naturalistic sample of n = 180 patients.

We scrutinized the goodness of our propensity score models by calculating standardized mean
difference scores (smd). The smd method is recommended (Guo & Fraser, 2014; West et al., 2014) to
check the balance of covariates between samples. In our context, smd scores indicate the difference in
means of each covariate between the RCT and the naturalistic sample, standardized by the standard
deviation of the naturalistic sample. Smd scores were calculated before and after the application of PSM.

A covariate with an smd < 0.25 indicates an acceptable match between samples (Rubin, 2001).

In summary, the application of inclusion/exclusion criteria and two different forms of PSM
resulted in three samples (Nadjusted = 227, Ncatiper-matched = 180, Nnn-matched = 61) treated by routine care. For

each sample, we identified sudden gains and analyzed the effects on treatment outcome.

Identification of sudden gains

For the identification of sudden gains, we used the criteria developed by Tang and DeRubeis
(1999) in order to ensure comparability. Modifications as suggested by Stiles et al. (2003) were,
however, necessary, as we used a different measure for the identification of sudden gains. Tang and
DeRubeis (1999) regarded a change of 7 BDI points as a meaningful improvement. In accordance with
the suggestions provided by Stiles et al. (2003), we reframed this criterion and considered a reliable
improvement in the HSCL-11, indicated by the reliable change index (RCI), to be meaningful. The RCI

is defined as the difference between the pre-treatment and post-treatment scores, divided by the standard
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error of the difference (Jacobson & Truax, 1991). Based on the data from the naturalistic sample, the

RCI for the HSCL-11 was 0.61.

Following Tang and DeRubeis (1999), a sudden gain between the pre-gain session (N) and the

after-gain session (N+1) occurred if:

a) the gain represented a difference between two subsequent sessions of at least 0.61 scores in the
HSCL-11 (HSCL-11ny—HSCL-11n+1 > 0.61).

b) the gain represented at least 25% of the HSCL-11 score in the pre-gain session (HSCL-11n—
HSCL-11n+1> 0.25 x HSCL-11y)

c) the mean score of the two or three sessions before (sessions N-2, N-1 and N) and after (sessions
N+1, N+2, N+3) the gain were significantly different, based on a two sample t-test with the
following critical t-values (5 % significance level): ta.o7.50)> 2.78; t(3.97.5%) > 3.18; t(2:97.5%) > 4.30.

Association of sudden gains and treatment outcome

We calculated Cohen’s d pre-post effect sizes separately for sudden gainers and non-gainers.
Cohen’s d was assessed by dividing mean pre-post differences by the pre standard deviation. Hedges’ g
was used to calculate the differential effect between patients with sudden gains and without sudden
gains. Hedges’ g is a robust estimator for between-group differences based on the mean pre-to post-
treatment change, corrected for bias due to divergent sample sizes (Hedges & Olkin, 1985). According
to suggestions provided by Cohen (1988), effect sizes can be categorized into small (0.2), medium (0.5)
and large (0.8). Additionally, at the end of treatment, we assessed the recovery rates of sudden gainers
and non-gainers according to the concept of clinical significance (Jacobson & Truax, 1991). Recovery
rates for the BSI were calculated based on a cut-off score of 0.61 and RCI score of 0.27 (Derogatis
& Melisaratos, 1983). Patients with a pre-score > 0.61, a post-score < 0.61 and an RCI score > 0.27 were
termed as recovered. For the secondary outcome measure (BDI-II), we used a cut-off score of 11 and

RCI score of 7.83 to define recovery (Beck et al., 1988). Additionally, according to the definition by
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Tang and DeRubeis (1999), we examined recovery as a post-treatment score of less than 10 points in

the BDI-II.

6.4 Results

Application of PSM

After the application of the inclusion/exclusion criteria, the covariates of the adjusted sample (n
= 227) were still substantially different from the RCT sample. All baseline covariates other than sex
revealed smd scores > 0.25, ranging from 0.2 to 0.58 (see Table 1). After the application of PSM, all
baseline covariates were sufficiently well balanced. None of the smd scores exceeded 0.25. In the
caliper-matched sample (n = 180), the smd scores ranged between 0.24 and 0.12. The NN-matched
sample (n = 61) revealed the smallest smd scores, ranging between 0.01 and 0.24. Even after PSM,
treatment length was, however, still significantly longer in the naturalistic samples than in the RCT

(caliper-matched: t(214.19) = 18.87, p <.001; NN-matched: t(64.36) = 10.79, p <.001).

There were 76 patients (33.48%) in the adjusted sample, who experienced at least one sudden
gain and a total of 99 sudden gains. In the caliper-matched sample, 62 (34.44%) patients experienced at
least one sudden gain and in total there were 84 sudden gains. There were 26 (42.62%) patients with at

least one sudden gain in the NN-matched sample and a total of 33 sudden gains.
Sample differences

We compared all three naturalistic samples on a number of patient characteristics (Table 2). We
found more female patients in the NN-matched sample, than in the caliper-matched and adjusted sample.
This difference was, however, not significant (x*(2, N = 468) = 2.59, p = .27). Patients in the NN-matched
sample were younger (F(1, 466) = 4.19, p = .003), revealed higher BDI-II intake scores (F(1, 466) =
3.78, p = .053) and showed a clear trend toward a lower rate of unemployment (%2, N = 468) = 4.73, p
= .09) than in the other naturalistic samples. All three naturalistic samples showed no significant
differences in BSI intake scores (F(1, 466) = 2.48, p = .12), treatment length (F(1, 466) = .001, p =.972)
or marital status (¥*(2, N = 468) = 0.42, p = .81). Sudden gains tended to occur slightly earlier in the

NN-matched sample (Median = 11, session) than in the caliper-matched (Median = 13.50t session) and
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adjusted samples (Median = 13.00# session). The occurrence of sudden gains standardized by the
individual treatment length did not differ significantly between routine care samples (NN-matched: M
= 0.32, SD = 0.25; caliper-matched: M = 0.36; SD = 0.26; adjusted: M = 0.37, SD = 0.26; F(1,162) =

0.55, p = .46).
Association between sudden gains and primary outcome (BSI)

The association between sudden gains and treatment outcome differed substantially between the
naturalistic samples (Table 3). In comparison to other sudden gainers, those in the adjusted sample
revealed the smallest BSI pre-post effect sizes with d = 1.32, 95% CI [0.97,1.67]. They showed a
medium differential effect, suggesting that their treatment outcome was superior to other patients in the
adjusted sample, who did not experience a sudden gain (Hedges’ g = 0.51, 95% CI [0.23,0.79]). In the
caliper-matched sample, sudden gainers yielded a pre-post effect of d = 1.63, 95% CI [1.20,2.01] and a
medium differential effect of Hedges’ g = 0.60, 95% CI [0.28,0.92]. The highest effects of sudden gains
on outcome were observed for the NN-matched sample with d = 2.06, 95% CI [1.37,2.71] and a large
differential effect of Hedges’ g = 0.79, 95% CI [0.25,1.34]. The 95% confidence interval of the NN-
matched sample contains the original effect size of Hedges’ g = 0.98 (Tang & DeRubeis, 1999) whereas

this effect can not be found within the 95% CI of the adjusted and caliper-matched samples.

In the adjusted sample, only 46.05% (35 of 76) of sudden gainers and 41.06% (62 of 151) of
non-sudden gainers were classified as recovered. This difference in recovery rates was not significant
(/*(3, N = 227) = 6.25, p = .10). In the caliper-matched sample, 53.23% (33 of 62) of patients with
sudden gains and 41.53% (49 of 118) of patients without sudden gains recovered. Sudden gainers in the
NN-matched sample revealed the highest recovery rate of 69.23% (18 of 26), whereas only 45.71% (16
of 35) of the non-gainers recovered. The recovery rates in the two PSM adjusted samples differed
significantly between gainers and non-gainers (caliper-matched: y*(3, N = 180) = 9.19, p = .03; NN-

matched: x*(3, N = 61) = 8.26, p = .03).
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Association between sudden gains and secondary outcome (BDI-I1)

Sudden gainers in the adjusted sample yielded a BDI-II pre-post effect size of d = 1.91 (95% CI
[1.52,2.29]) and Hedges’ g = 0.43 (95% CI [0.15,0.72]). After PSM adjustment, the association between
sudden gains and treatment outcome increased. The caliper-matched sample revealed effect sizes of
sudden gainers of d =2.28 (95% CI [1.81,2.72]) and Hedges’ g = 0.46 (95% CI [0.15,0.78]). The highest
effects among the routine care patients were observed for gainers in the NN-matched sample (d = 3,45,

95% Cl [2.57,4.30]; Hedges’ g = 0.57 95% CI [0.03,1.11]).

The BDI-II pre-post effect sizes of sudden gainers in the adjusted and the caliper-matched
samples were significantly lower than observed by Tang and DeRubeis (1999, d = 3.76, 95% ClI
[2.80,4.70]), whereas sudden gainers in the NN-matched sample yielded comparable pre-post effect

sizes, as indicated by the overlap in confidence intervals® (see Figure 2).

6.5 Discussion

We investigated whether similar effects of sudden gains and associated therapeutic processes
can be expected under routine care conditions, when patients are comparable to those in the RCT
examined by Tang and DeRubeis (1999). We adjusted for the inclusion/exclusion criteria of the RCT
and subsequently matched for further baseline covariates. Matching was performed by the application
of two different PSM approaches (caliper and NN matching). Each step was indended to enhance
comparability and to improve the balance of baseline covariates between the RCT and the naturalistic

samples.

In contrast to previous research, we used a short version of a global symptom severity measure
for the identification of sudden gains. Routine care patients’ sudden gains tended to occur later in therapy
(Median-range: 11.00" -13.50" session) than in the RCT (Tang & DeRubeis, 1999; Median: 5 session).

After adjustment for the inclusion/exclusion criteria, sudden gainers in the naturalistic sample still

& The BDI-II pre-post effect size was not significantly different between sudden gainers from the NN-matched
sample and the original study, although a sensitivity analysis indicate that we had enough power to find a
substantial between group effect size of r= 0.37 (given sample size of n=50 o= 0.05 and 1-p = 0.8)

62



revealed effect sizes significantly smaller than gainers in the RCT. This result resembles that of Stiles

et al. (2003), who were unable to replicate the original findings under routine care conditions.

This might in part be due to the fact that the application of the same inclusion/exclusion criteria
did not lead to a sufficient balance of covariates between samples (i.e. the samples were still very
different with regard to several intake variables). However, the application of PSM resulted in an
acceptable match as indicated by smd scores below 0.25. The NN-matched sample was the closest match
to the RCT. This naturalistic sample revealed effects of sudden gains comparable to those found by Tang
and DeRubeis (1999). The proportion of patients experiencing a sudden gain in the NN-matched sample
(42.60%) was about the same as in the in the RCT (39.34%). The BDI-II pre-post effects of patients
experiencing a sudden gain no longer differed significantly between samples. Sudden gainers in the
RCT revealed high differential effects, indicating superior treatment outcome in comparison to non-
gainers. The differential effect in the NN-matched sample was, however, only medium. This may be a
result of longer treatment durations in the naturalistic sample than in the RCT. We found consistently
higher treatment effects of non-gainers in the routine care sample than in the RCT. Accordingly, in the
naturalistic sample, non-gainers may have a higher chance of accomplishing their individual good
enough level of improvement in a later treatment phase. We did not find a significant difference in
treatment length between sudden gainers and non-gainers (t(179.16) = -1.81, p = 0.07, Mgainer = 40.11).
However, the non-gainers from the naturalistic sample (M = 35.75) received treatments of about twice
the length as the non-gainers from the RCT (M = 16.59). Once the good enough level is accomplished,
additional benefits due to sudden gains may only have a smaller effect on treatment outcome (Barkham
et al., 1996; Stiles, Barkham, Connell, & Mellor-Clark, 2008; Stulz, Lutz, Kopta, Minami, & Saunders,
2013). More important, however, seems that the BDI-Il was only a secondary outcome for the routine
care patients. Based on the BSI — the primary outcome — sudden gainers in the NN-matched sample
showed high differential effects comparable to those in the RCT. Accordingly, the recovery rates based
on the BSI were significantly higher among the gainers. This finding is in line with Aderka, Nickerson
et al. (2012), who found higher effects of sudden gains on primary outcomes than on secondary

outcomes. That is, we can expect higher effects, when sudden gains and treatment outcome are assessed
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with the same measure or in our context when they are highly related to each other (BSI and HSCL-11

r=0.91).

The present study shows that the rates of sudden gains as well as their associations with ultimate
treatment outcome are comparable to those reported by Tang and DeRubeis (1999), when we control
for confounding baseline variables. Thus, the HSCL-11 seems to perform similarly to the BDI when
identifying sudden gains. This provides clinical practice and research with additional options due to the
brevity of the HSCL-11. Although the HSCL-11 correlates substantially with the BDI (r = 0.7), the
instrument can be considered a generic rather than a disease-specific measure. In this study, sudden
gains do not solely represent symptom improvements of depression but improvements in more general
psychopathology. Accordingly, we found a more pronounced effect of sudden gains on the generic
outcome measure (BSI) than on the depression-specific measure (BDI-II). Unlike Tang and DeRubeis
(1999), we used different instruments for the assessment of sudden gains and treatment outcome. Our
assessment strategy may hamper comparability to the original study, though it has the advantage of

reducing circularity between sudden gains and treatment outcome.

The closer the match between the RCT and the naturalistic sample, the more similar the
association between sudden gains and treatment outcome. This points to the fact that baseline
characteristics are crucial for the comparison of sudden gains across samples. The NN-matched sample
revealed higher effects of sudden gains than the rest of the naturalistic sample. It was comprised of
patients with a younger age, a lower rate of unemployment and higher intake symptom severity than
other routine care patients. In line with Kessler, van Loo, Wardenaar, Bossarte, Brenner, Ebert et al.
(2016) our results suggest that baseline characteristics have an impact on a patient’s ability to sustain a
sudden gain and eventually to recover. Given that patients from the NN matched sample are
characterized by a higher level of functioning, as indicated by their working capabilities, they may have
more opportunity to leverage sudden improvements in terms of an upward spiral. Gains may help these
patients enjoy activities more, which may increase the probability of these patients to also engage in
other activities. Older patients with restricted work functioning may have more difficulties translating

sudden symptom improvements into their everyday life. However, it is important to consider these
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explanations as preliminary. Future research must provide more insight into the therapeutic processes

that potentially facilitate the effects of sudden gains on treatment outcome.

Replications are important to tackle the uncertainty of scientific evidence. Consequently,
scientific credibility must be based on both the quality of the original study and its replication success.
Our study provides supporting evidence that sudden gains have a significant impact on recovery rates,
even in treatments under routine care. We were able to show that one important aspect of replication
success is to control for confounding baseline covariates. In line with loannidis (2014), our study
emphasizes the merits of a replication practice based on appropriate statistical methods such as PSM

and on utilizing data and protocols from the original study (see Figure 1).

Our results are subjected to certain limitations. The ultimate goal of PSM is to generate a strong
ignorability. The assumption holds if the treatment assignment is independent of the outcome. It is
unlikely that we were able to accomplish a strong ignorability. Our selection of baseline covariates was
limited to their availability in all samples. Our results may be biased due to further covariates not
included in the PSM model. The PSM was based on a relatively small sample size, which makes it more
difficult to find good matching partners, though we achieved sufficient balance between samples. Tang
and DeRubeis (1999) findings are based on an RCT conducted in the US many years ago, whereas our
recent data is drawn from an outpatient clinic in Germany. Such differences in culture and actuality of
the data could hamper the comparability of our study. Furthermore, some differences between samples
remained even after PSM. The treatment length in the matched naturalistic sample was about twice as
long as in the RCT. This raises the question whether treatments under routine care are less efficient than
in RCTs or whether they provide additional benefits other than symptom relief (Lutz, Jong, & Rubel,
2015). There are additional limitations common under routine care conditions: lack of adherence data,
heterogeneity of therapists and only little information on treatment protocol. We are confident that
therapists provided lege artis CBT for depression as licensed CBT clinicians supervised them and
independent surveyors examined their CBT intervention strategies. Therapists in this study were
however not constrained to follow a treatment protocol, which may hamper comparability to CBT

commonly examined in RCTSs.

65



In conclusion, our findings suggest that the association between sudden gains and outcome is
comparable across different populations and therapeutic settings when based on a fair comparison. We
were able to replicate the original findings under routine care conditions by applying PSM to reduce

bias between samples.
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Full samples

Adjusted samples

PSMeomatched samples

6.6 Tables and Figures

University Qutpatient Clinic Elkin et al. (1939) Hollon et al. (1992)

N=4p2 Inclusion and Exclusion criteria N=239 N=107

+  Major Depressive Disorder

*  Age between 21 and 60

* At least 8 years of education

+  No specific additional psychiatric
——* disorders (bipolar, panic disorder, D —
alcoholism, drug use, antisocial
personality, somatoform, disorder with
psychotic subtype, organic brain

syndrome, mental retardation, l
4 schizophrenia)
+ BDI Pre-score =15
n=221 + Treatment length (sessions) = 8 n=61
+ Treatment of CBT
Propensity Score Matching based on:
——————» | * Sex <
s Apge
4 +  MNarital status
l—l + Employment stas
¥
« BDI Pre-score

Colipermatched ARpmatched
n=180 n=~61

Figure 1. Flow chart of the full, adjusted and propensity score matched (PSM) samples from the University
Outpatient Clinic and the randomized controlled trial (RCT) by Tang and DeRubeis (1999). BDlpre = Beck

Depression Inventory initial patient score, CBT= cognitive behavioral therapy.
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Figure 2. Effect size comparison between the naturalistic samples and the (RCT) by Tang and DeRubeis (1999)
based on the BDI and BSI, respectively. NN matched = Nearest Neighbor matched; BDI = Beck Depression
Inventory; BSI = Brief Symptom Inventory
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Table 1
Standardized mean difference (smd) of the naturalistic samples matched to the RCT by Tang and

DeRubeis (1999) across baseline covariates

Naturalistic samples

Adjusted (n =227) Caliper-matched (n=180) NN-matched (n=61)

Covariate smd pre PSM smd post PSM smd post PSM
BDIpre 0.42 0.20 0.01
Sex 0.20 0.12 0.04
Age 0.58 0.24 0.03
Marital status 0.35 0.24 0.24
Employment status 0.38 0.20 0.02

Note. NN-matched = Nearest Neighbor matched; smd = standardized mean difference;

PSM = propensity score matching; BDIpre = Beck Depression Inventory initial patient score
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Table 2

Sample characteristics of the naturalistic sample and the RCT trial by Tang and DeRubeis (1999)

Naturalistic sample RCT
Caliper- NN-matched Tang and
Adjusted sample matched & .
(n =227 sample sample DeRubeis
(n = 180) (n=61) (1999, n = 61)

Mean (SD) or
%

Mean (SD) or

%

Mean (SD) or

%

Mean (SD) or
%

BDI PRE 26.49 (10.02) 27.11(9.21) 29.33(6.31)  28.26 (6.58)
BDI POST 11.39 (10.39) 11.40 (10.44) 11.51(9.66) 12.21(11.65)
BSI PRE 1.35 (0.62) 1.41(0.60)  1.47 (0.48) -

BSI POST 0.90 (1.08) 0.94(1.14)  0.99(1.28) -

Sex (% female) 68.75 68.33 78.68 77.04
Age 38.67 (12.59) 36.88 (12.31) 33.41(10.9)  33.16(9.46)
Employment status (%

unemployed or unskilled 24.23 23.33 11.48 11.19
employee)

Marital status (% single) 48.46 52.22 49.18 36.06
Treatment length 36.67 (17.32) 36.99 (17.38) 36.52(18.02)  17.18 (3.44)

(sessions)

Note. RCT = Randomized controlled trial; NN-matched = Nearest Neighbor matched,;

BDI = Beck Depression Inventory (sum-score); BSI = Brief Symptom Inventory
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Table 3
Treatment outcome of sudden gainers and non-gainers in the naturalistic samples and the RCT by
Tang and DeRubeis (1999)

Naturalistic sample RCT
. . Tang and
Adjusted Caliper-matched NN-matched DeRubeis (1999
(n=227) (n=180) (n=61) n=61) ’

Mean (SD) or %

Mean (SD) or %

Mean (SD) or %

Mean (SD) or %

Gainer

Patients with sudden

gains (%)

BDI PR

BDI POST
Recovery rate BDI
(BDI Post < 10)
BSI PR

BSI POST

Recovery rate BSI
(RCI 0.27 & Cut Off
0.61)

76.00 (33.48%)

29.81 (9.60)
11.52 (10.39)

51.31%

1.49 (0.62)
0.67 (0.56)

46.05%

62.00 (34.44%)

30.14 (8.39)
11.04 (10.09)

51.61%

1.56 (0.56)
0.65 (0.57)

53.23%

26.00 (42.62 %)

31.03 (6.17)
9.75 (8.12)

57.70%

1.58 (0.50)
0.55 (0.54)

69.23%

24.00 (39.34%)

27.70 (5.80)
5.90 (5.60)

79.00%

Non-Gainer

Patients without
sudden gains (%)

BDI PR
BDI POST

Recovery rate BDI
(BDI Post < 10)

BSI PR
BSI POST

Recovery rate BSI
(RCI 0.27 & Cut Off
0.61)

151.00 (66.52%)

24.82 (9.83)
11.32 (10.42)

52.98%
1.28 (0.61)

1.01 (1.25)

41.06%

118.00 (65.56%)

25.52 (9.26)
11.60 (10.66)

51.69%
1.33(0.60)

1.10 (1.33)

41.53%

35.00 (57.40%)

28.06 (6.18)
12.81 (10.58)

34.28%
1.39 (0.44)

1.33 (1.56)

45.71%

37.00 (60.70%)

27.90 (7.90)
16.80 (13.00)

41.00%

Note. RCT = Randomized controlled trail; NN-matched = Nearest Neighbor matched; BDI = Beck Depression

Inventory (sum-score); BSI = Brief Symptom Inventory
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7  Study Ill: Processes of Change After a Sudden Gain and Relation to Treatment

Outcome - Evidence for an Upward Spiral

Wucherpfennig, F., Rubel, J.A., Hofmann, S.G., & Lutz, W. Mechanisms of Change After a Sudden
Gain and Relation to Treatment Outcome — Evidence for an Upward Spiral. Submitted to Journal of

Consulting and Clinical Psychology, December 14™, 2016

7.1  Abstract

Objective: Sudden gains are sudden symptom improvements from one psychotherapy session to the
next. This study investigates the processes that may facilitate treatment outcome after a sudden gain
occurred.

Method: A sample of 211 depressed patients who underwent cognitive-behavioral therapy was analyzed.
Sudden gains were identified using a session-by-session self-report symptom measure. Patient ratings
of general change factors (therapeutic alliance; coping skills) in the sessions before and after a sudden
gain were investigated as predictors of outcome. Propensity score matching was used to compare sudden
gain patients with similar patients who did not experience a sudden gain.

Results: Therapeutic alliance and coping skills increased in the post-gain sessions. There were no
comparable levels of change factors among patients without sudden gains. The therapeutic alliance was
found to moderate the association between sudden gains and treatment outcome.

Conclusion: Results suggest that sudden gains trigger change factors that facilitate the association
between gains and treatment outcome. Patient-therapist dyads should work along sudden gains to
consolidate symptom relief.

What is the public health significance of this article?

This study suggests that sudden symptom improvements (sudden gains) in one session are associated
with higher levels of therapeutic alliance and decreased cognitive bias in subsequent sessions.
Improvements in the therapeutic alliance were found to moderate the association between sudden
gains and treatment outcome. Therapists should work along sudden gains to consolidate symptom

relief and ultimately achieve good treatment outcomes.
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7.2 Introduction

Tang and DeRubeis (1999) were the first to define and empirically test the concept of sudden
gains. They demonstrated that several patients in cognitive-behavioral therapy (CBT) for depression
improved suddenly between two consecutive sessions rather than gradually. Further, they showed that
these rapid improvements predicted better treatment outcome at termination. They defined three criteria
for the identification of a sudden gain: The between session symptom improvement must a) be large in
absolute terms, b) represent a symptom reduction of at least 25 %, and c) be relatively stable (lower

symptom severity in the three sessions following a sudden gain than in the three sessions preceding the

gain).

There is accumulating evidence to suggest that sudden gains represent a common phenomenon
among patients of different diagnosis and treatment modalities 016)(cf. Wucherpfennig, Rubel, Hollon,
& Lutz, 2. Initially, sudden gains were investigated in CBT for depression (Hardy et al., 2005; Lutz et
al., 2012; Tang & DeRubeis, 1999; Tang et al., 2005), subsequently in interpersonal psychotherapy
(Kelly, Cyranowski et al., 2007; Lemmens et al., 2016), family therapy (Gaynor et al., 2003), group
therapy (Kelly et al., 2005) and even pharmacotherapy (Vittengl et al., 2005). Sudden gains have been
also found in various treatments for social anxiety disorder (Bohn et al., 2013; Hofmann et al., 2006),
post-traumatic stress disorder (Aderka, Appelbaum-Namdar, Shafran, & Gilboa-Schechtman, 2011,
Doane et al., 2010; Kruger et al., 2014) obsessive-compulsive disorder (Aderka, Anholt et al., 2012) and

generalized anxiety disorder (Deschénes & Dugas, 2013).

Results suggest that sudden gains are meaningful changes in a between session interval, which
are predictive of significant symptom improvements at the end of the treatment (Busch et al., 2006;
Doane et al., 2010; Tang & DeRubeis, 1999; Tang et al., 2002). Accordingly, in their meta-analysis,
Aderka, Nickerson et al. (2012) yielded a mean effect of sudden gains on treatment outcome of
Hedges’ g gain vsno gain = 0.62 (range: 0.03 - 1.19), suggesting that patients who experience sudden
gains achieve treatment outcomes superior to those of patients without sudden gains. This average effect
is an aggregate of 19 individual study effects ranging from large (Doane et al., 2010; Hardy et al., 2005;

Tang & DeRubeis, 1999) to small or even null (Kelly, Cyranowski et al., 2007; Present et al., 2008;
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Stiles et al., 1996; Stiles et al., 2003). Not all patients, however, benefit from the experience of a sudden
gain in the same manner. Not all patients, however, benefit from the experience of a sudden gain in the
same manner. Aderka, Nickerson et al. (2012) found stronger effects of sudden gains in CBT
interventions than in non-CBT interventions. Furthermore, some researchers suggest that sudden gains
experienced early in treatment yield stronger effects than those experienced in later treatment sessions
(Busch et al., 2006; Kelly et al., 2005; Stiles et al., 2003). Yet, the reliability of these findings is
questionable as there is no consistent definition of “early sudden gains”. For instance, Kelly et al. (2005)
defined “early” as taking place between the first and 5th session (i.e. the 45.87th percentile of the
treatment relative to the overall treatment length of M = 10.9 sessions), whereas Stiles et al. (2003)
termed sudden gains before session 16 as “early” (i.e. the 76.55th percentile relative to the overall
treatment length of M = 20.9 session). In addition, the meta-analysis by Aderka and colleagues (2012)
suggests that the variation in time points at which sudden gains occur does not moderate the association

between sudden gains and treatment outcomes.

Results of process-outcome research have shown that a significant proportion of variance in
outcome can be explained by patient characteristics (Barber, 2007; Delgadillo et al., 2016; DeRubeis et
al., 2014). Accordingly, there is a substantial variance across patients with regard to the degree to which
they sustain a sudden gain. Some patients experience long lasting improvements, others only temporary
improvements with a marginal effect on treatment outcome (Hardy et al., 2005; Stiles et al., 2003; Tang
etal., 2002). It may be more likely for some patients to consolidate a sudden gain and eventually recover
than for others (Wucherpfennig et al. 2016).  Typically, research on the mechanisms involved in
sudden gains has focused on the causes of these gains. Some studies provide evidence for a cognitive
mediation of sudden gains. This hypothesis proposes that a sudden gain is triggered by patients’
cognitive changes in the session preceding a gain (Norton et al., 2010; Tang & DeRubeis, 1999; Tang
et al., 2005). On a related note Adler, Harmeling, and Walder-Biesanz (2013) found increased narrative
meaning making processes in the pre-gain sessions. Recently, Abel et al. (2016) demonstrated that
patients express more hope and emotional processing prior to a sudden gain and that these processes
predict long term treatment outcome. However, other studies did not find support for an increase of

cognitive changes or therapeutic processes in the pre-gain sessions (Andrusyna, Luborsky, Pham, &
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Tang, 2006; Bohn et al., 2013; Hardy et al., 2005; Hofmann et al., 2006; Kelly, Roberts, & Bottonari,
2007; Vittengl et al., 2005). Only a few studies have focused on the sessions following a sudden gain.
This lack of attention is puzzling, as the analysis of subsequent processes may help to understand how
sudden gains can be leveraged during treatment. Tang and DeRubeis (1999) assumed that sudden
symptom improvements spark an upward spiral by improving the therapeutic alliance and cognitive
changes in the following therapy sessions. Furthermore, they hypothesized that this improved alliance
guality and decreased cognitive bias sustain symptom relief and eventually lead to recovery. In support
of their hypothesis, they found higher levels of therapeutic alliance in post-gain sessions than in pre-
gain sessions. Similarly, two subsequent studies provided evidence for an increase of cognitive changes

(Bohn etal., 2013) and of the therapeutic alliance (Lutz et al., 2012) in sessions following a sudden gain.

We assume that sudden gains are associated with changes in patients’ perceptions of their ability
to complete tasks and accomplish goals (Flickiger, Grosse Holtforth, Del Re, & Lutz, 2013). Sudden
gains may elicit hope and other positive emotions that are key for the remoralization process and
commitment to treatment (Howard, Moras, Brill, Martinovich, & Lutz, 1996). According to the broaden-
and-build theory (Fredrickson, 2004), positive emotions broaden an individual’s momentary thought-
action repertoire. That is, a positive mindset promotes the discovery of novel ideas and actions and the
consolidation of social bonds, which in turn strengthen one’s ability to deal with adversities 010)(cf.
Garland et al., 2. In the context of CBT for depression, we believe a sudden gain can be utilized by
therapists to work on patients’ generalized thoughts regarding future expectations and actions. Further,
a gain is perhaps an opportunity to discriminate between negative cognitions and more constructive
thoughts. Patient-therapist dyads may differ in their ability to build on a sudden gain, that is, to harness
the potential of a sudden gain for the reinforcement of generalized self-efficacy (Flickiger, Grosse

Holtforth, Del Re et al., 2013).

As sudden gains have been found in various treatment modalities, the phenomenon of an upward
spiral may best be understood from a trans-theoretical perspective (Grawe, 1997; Stiles, 2001). Dual
models of psychotherapy suggest that there are two types of general change factors that account for a

substantial amount of variance in outcome across different treatment modalities (Fluckiger, Grosse
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Holtforth, Znoj, Caspar, & Wampold, 2013; Grawe, 2006; Schulte, 1996). Interpersonal therapeutic
processes refer to processes between the patient and the therapist. A particularly important aspect is the
therapeutic alliance, which comprises a responsive collaboration based on trust and openness and a
mutual agreement on the tasks and goals of treatment (Bordin, 1979). On the other hand, intrapersonal
processes refer to the clarification of meaning, mastery and working on patients’ target complains. In
CBT, clarification is related to processes that help improve patients’ knowledge of their own cognitive
and emotional schemata (i.e. cognitive changes). Mastery comprises the acquisition of social skills and
problem solving skills that help the patient cope with adversities. Processes of mastery and clarification
of meaning are linked in modern CBT. It has been repeatedly shown that improvements in patients’
perceived therapeutic alliance, mastery and clarification predict symptom reduction at the end of the

treatment (Mander et al., 2013; Rubel, Rosenbaum, & Lutz, 2017).

Tang and DeRubeis (1999) hypothesize that sudden gains trigger a long lasting upward spiral
in the sessions following a gain. Accordingly, we expect patients with sudden gains to experience
significant improvements of the therapeutic alliance and coping skills in the post-gain sessions. Further,
we assume that some patients tend to maintain these high levels of general change factors over a
meaningful duration of treatment. That is, in the post-gain sessions, we expect to find an increase in the
magnitude of therapeutic alliance and coping skills (i.e. high in means), which is consolidated in the

subsequent sessions (i.e. low in variance).

The present study aims to investigate therapeutic processes associated with sudden gains that
are comparable to the phenomenon of an upward spiral. Patients may differ with regard to how they
benefit from the experience of a sudden gain. In order to obtain patients who are comparable to those of
the original study, we applied the same inclusion/exclusion criteria as Tang and DeRubeis (1999) to our
routine care sample. We investigated processes of change in patients with sudden gains and patients
without sudden gains respectively. Propensity score matching (PSM) was applied to ensure that inter-
individual differences are attributable to the experience of sudden gains rather than to uncontrolled

patient or treatment characteristics.
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By doing so, we want to address two hypotheses. First, we expect to find a significant
improvement of the patients’ perceived therapeutic alliance and coping skills in the sessions following
a sudden gain in comparison to sessions from the same patient before the sudden gain. If sudden gains
set the stage for such improvements, we may not find comparable improvements among patients who
did not experience a sudden gain. Second, we expect that the improvement of general change factors in
the sessions following a sudden gain moderates the association between sudden gains and treatment
outcome. Taking into account that not all patients benefit from the experience of a sudden gain in the
same manner (Aderka, Nickerson et al., 2012), we expect that sudden gains are differentially effective

for patients depending on how general change factors can be brought to work in the following sessions.

7.3 Methods
Setting and patients

The routine care sample was comprised of a total of 462 patients treated at the University of
Trier’s outpatient clinic between 2010 and 2015. According to the inclusion/exclusion criteria of the
original study, eligible patients had to meet the following criteria: a) presence of a current episode of
major depression, b) male or female outpatients aged between 21 and 60, c) at least eight years of
education, d) no specific additional psychiatric disorders (bipolar I or Il, psychotic disorder, alcoholism
or other drug use disorder, antisocial personality, schizophrenia, organic brain syndrome), e) treatment
length of at least 8 sessions, f) individual CBT treatment, and additionally g) no more than 20% of data
missing on the session reports (see below).

According to these criteria , 211 patients with a primary diagnosis of major depression and who
had received an average of 36.59 sessions (SD = 17.19, interquartile range = 24 — 45) of CBT were
eligible. All patients participating in this study provided written informed consent. Treatment was
provided by 89 therapists who took part in a three- (full-time) or five-year (part-time) postgraduate
training program with a CBT focus. All therapists had received at least one year of training before
entering the study and were supervised by licensed CBT clinicians. According to German healthcare
requirements, therapists were obligated to provide case formulations at the beginning of treatment. All
case formulations were examined by independent surveyors (commissioned by health insurance

companies), who endorsed the suggested treatment strategies as lege artis CBT interventions. Therapists
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were familiar with treatment manuals, though not constrained to follow a strict protocol. Data collection
was part of the outpatient clinic’s routine outcome monitoring and took place before treatment, at each
session and at termination. Diagnoses were based on the Structured Clinical Interview for Axis | DSM-
IV Disorders (Spitzer et al., 2002), which was conducted before treatment by intensively trained
independent clinicians. SCID interviews were videotaped and discussed in expert consensus teams to
enhance the validity of the intake diagnosis. At least four senior clinicians were part of each team and

final diagnoses were determined by consensual agreement of at least 75% of the team members.

Measures

Hopkins Symptom Checklist short form (HSCL-11). The HSCL-11 (Lutz et al., 2006) is a short
version of the Brief Symptom Inventory (Franke, 2000). It is comprised of 11 items capturing self-
reported symptomatic distress with a focus on depressive symptoms. Items are based on a four-point
Likert scale ranging from 1 (not at all) to 4 (extremely). The HSCL-11 is highly correlated with the BSI
(r = .91) and has high internal consistency (o = .92; Lutz et al., 2006). The mean score of global
symptomatic distress assessed by the 11 items at the beginning of each session was used to identify
sudden gains.

Beck Depression Inventory Il (BDI-11). The BDI-II is the revised version of the BDI and contains
21 items (Beck et al., 1996). It is a self-report instrument developed to assess depressed mood based on
both mental (e.g. hopelessness, guilt, feelings of being punished) and physical symptoms (e.g. loss of
libido or appetite). Items are based on a four-point Likert scale ranging from 0 to 3. Higher scores
indicate higher symptom severity. This instrument has good psychometric properties (o= .76 - .95, ry =
.90; Beck et al., 1996). The sum score of the BDI-II, assessed before treatment and at termination, was
used as the outcome measure.

Bern post-session reports (BPSR-Patient). Bern post-session reports (BPSR-Patient). The BPSR
(Fluckiger, Regli, Zwahlen, Hostettler, & Caspar, 2010) captures therapeutic processes assessed by
patients immediately after each session. These processes are based on Grawe’s (1997) general change
factors as proposed in his unified model of psychotherapy. Items are based on a seven-point Likert scale

ranging from -3 (not at all) to 3 (yes, exactly).We used two scales of the BPSR, the therapeutic alliance
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and coping skills, that have been previously validated by Rubel et al. (2017). The therapeutic alliance
scale is based on six items. It represents an alliance concept based on a trustful bond between the
therapist and the patient and a mutual agreement on tasks and goals (Bordin, 1979). The coping skills
scale is based on six items and assesses patients’ experiences of clarification of meaning and problem
solving. Clarification describes a process by which the patient perceives improved knowledge of his
own cognitive and emotional schemata (i.e. cognitive changes). In CBT these processes are usually
induced by means of Socratic questioning. Problem solving skills are intended to help the patient to find
a more functional way to cope with adversities. Several interventions in CBT aim to improve patients’
coping skills (e.g. social skills training). The items of the therapeutic alliance and coping skills scales
are provided in the Appendix. The BPSR has good psychometric properties (Flickiger, Grosse
Holtforth, Znoj et al., 2013; Grosse Holtforth et al., 2014; Rubel et al., 2017). The therapeutic alliance
and coping skills scales were used to assess the processes of change in the sessions before and after the

occurrence of a sudden gain.

Missing Data

Following recommendations by (Waljee et al., 2013), we used the missForest method
implemented by the missForest package in R (Stekhoven & Buhlmann, 2012) for missing data
imputation. The missForest method appears to be a robust imputation strategy for data missing at
random. For each variable, the algorithm fits a random forest model using the rest of the variables in the
data set. Eventually, the algorithm uses the model to predict the missing values for a given variable.
MissForest provides two error estimates: The randomized root mean square error (NRMSE) for
continuous variables and the proportion of falsely classified entries (PFC) for categorical variables. In
both cases, good performance of missing value imputation lead to scores close to zero. The patients in
our data set revealed no more than 20% missing values in the BPSR. Furthermore, there was no patient
with more than two missing values on baseline variables. The error estimates NRMSE: 0.21 and PFC:

0.00 indicated good performance of the missForest implementation.
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Identification of sudden gains

For the identification of sudden gains, we used the criteria developed by Tang and DeRubeis
(1999) in order to ensure comparability. However, we had to alter the first criterion due to the use of the
HSCL-11 rather than the BDI for the identification of sudden gains. In accordance with the suggestions
provided by Stiles et al. (2003), we modified the first criterion (improvement of at least 7 BDI points)
by using the reliable change index (RCI) to indicate a meaningful between-session improvement. The
RCI is defined as the difference between the pre-treatment and post-treatment scores, divided by the
standard error of the difference (Jacobson & Truax, 1991). Based on the data from the naturalistic
sample, the RCI for the HSCL-11 was 0.61. Following Tang and DeRubeis (1999), a sudden gain

between the pre-gain session (N) and the post-gain session (N+1) occurred if:

d) the gain represented a difference between two subsequent sessions of at least 0.61 scores in the
HSCL-11 (HSCL-11n— HSCL-11n4+1> 0.61).

e) the gain represented at least 25% of the HSCL-11 score in the pre-gain session (HSCL-11n—
HSCL-11n4+1> 0.25 x HSCL-11y)

f) the mean score of the two or three sessions before (sessions N-2, N-1 and N) and after (sessions
N+1, N+2, N+3) the gain were significantly different, based on a two sample t-test with the
following critical t-values (5 % significance level): ta.o7.50)> 2.78; t(3.97.50) > 3.18; t(2:97.5%) > 4.30.

We used the criterion suggested by Tang and DeRubeis (1999) to identify reversals of sudden gains. A
reversal was identified whenever a patient lost 50% of the symptom improvement resulting from the
sudden gain. However, according to this criterion, a reversal is not necessarily a stable phenomenon.
Reversals may reflect only short-term symptom fluctuations that are not meaningful. Consequently, we
used a modified criterion in addition to the original definition of reversals. Whenever a patient with a
sudden gain experienced a sudden loss in the following sessions (Lutz et al., 2012), we defined this as a
stable reversal. A sudden loss is the reversed phenomenon of a sudden gain. Accordingly, a sudden loss
occurs if: HSCL-11y— HSCL-11n+1> - 0.61, the loss represents 25 % of the HSCL score in the pre-loss
session and the mean score of the three sessions before (sessions N-2, N-1 and N) and after the sudden

loss (sessions N+1, N+2, N+3) are significantly different.

87



Within subject and between subject control sessions

We analyzed the magnitude and stability of general change factors in the post-gain sessions and
compared these with control sessions from the same patient (pre-gain sessions). Furthermore, we
compared the group of sudden gain patients with patients who did not experience sudden gains during
their treatments. We expected a less pronounced change in therapeutic alliance and coping skills for
patients who did not experience a sudden gain. For non-gainers we selected “pseudo gain” sessions.
That is, a non-gain session comparable to a sudden gain session with regard to the time point at which
it occurred during treatment. In order to ensure comparability, we used propensity score matching (PSM)
to match each non-gainer to a patient with a sudden gain. For each non-gainer, we then selected a pseudo
gain session that occurred at the same time point as the sudden gain of the matched counterpart. (eg.
Session 14 was chosen as a pseudo gain session if the matched counterpart’s sudden gain occurred in

session 14).

Application of PSM

The merits of PSM in reducing bias by balancing two samples based on a range of pre-treatment
differences have been demonstrated in previous studies (Lutz et al., 2016; Rosensbaum & Rubin, 1983;
Wucherpfennig et al., 2016). We applied a method known as full matching, which was developed by
Rosenbaum (1991) and has been shown to be effective at reducing bias between samples (Hansen, 2004;
Stuart & Green, 2008). Like other matching approaches, full matching utilizes propensity scores to
adjust for confounding baseline variables. We used logistic regressions to calculate propensity scores
with the binary dependent variable sudden gainer (1) or non-gainer (0) and several baseline covariates
as independent variables. Following the recommendations provided by West et al. (2014), we
implemented all available baseline variables that potentially confound the comparison between gainers
and non-gainers. These are the intake symptom severity (pre BDI-II), overall levels of therapeutic
alliance and coping skills (BPSR scores averaged over all sessions), treatment length, sex, age, education
status and marital status. Based on propensity scores, full matching provides a series of matched sets i.e.

subclasses. Sudden gainers with many comparison individuals were grouped with several non-gainers,
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whereas sudden gainers with few comparison individuals were grouped with only one non-gainer.
Hence, each subclass contained a match of one gainer and at least one non-gainer (there were up to four
non-gainers per subclass).

The goodness of the match was scrutinized by standardized mean difference scores (smd). Smd
scores were calculated for each covariate before and after the application of full matching. The smd is
defined as the weighted difference (weights depend on the number of comparison individuals in each
subclass) in means between sudden gainers and non-gainers, standardized by the standard deviation of
the non-gainer sample. A covariate with an smd < 0.25 indicates an acceptable match between samples

(Rubin, 2001).

General change factors associated with sudden gains

We investigated the effects of sudden gains (pseudo gains) on the magnitude and stability of the
perceived therapeutic alliance and coping skills.

Magnitude (BPSR): Using paired t-tests we compared the mean score of patients assessment in
up to three sessions (N-2, N-1, N) before a sudden gain (pseudo gain) with the mean score of up to three
sessions (N+1, N+2, N+3) following a gain (pseudo gain). This procedure was chosen in accordance
with the third criterion for the identification of sudden gains. We aggregated the scores to reduce random
bias due to fluctuations in the assessment of the BPSR. If a patient experienced more than one sudden
gain, we assessed only the first gain to ensure that each observation represented a unique patient.

Stability (BPSR): The stability of the experienced alliance and coping skills was assessed by the
coefficient of variation (CV), which is defined as the standard deviation standardized by the mean. Small
CV scores indicate a high consistency, that is, low fluctuation over time. The CV is particularly useful
for the comparison of time series stemmed from different samples or individuals, because the standard
deviation is sensitive to the sample mean (van Geert & van Dijk, 2002; Weber, Shafir, & Blais, 2004).
In order to ensure sufficient variation, we compared the CV of up to five sessions preceding a sudden

gain (pseudo gain) via a paired t-test with the CV of up to five sessions succeeding a sudden gain (pseudo

gain).
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A one-way multivariate analysis of variance (MANOVA) was performed to test for mean

differences in magnitude and stability between sudden gainers and non-gainers.

General change factors as moderators for the association between sudden gains and treatment outcome

Initially, we tested for interindividual differences between patients with sudden gains (n = 69)
who either recovered from depression or did not fully recover at treatment termination. Recovery was
assessed according to the concept of clinical significance (Jacobson & Truax, 1991) using BDI-11 sum
scores. Patients with a pretreatment BDI-1l > 11, a posttreatment score < 11 and an RCI score > 7.83
were termed as recovered (Beck et al., 1988). Interindividual differences were assessed with respect to
baseline variables, number of sudden gains, timing of sudden gains, reversal rates and therapeutic

change factors in the sessions after a sudden gain.

In a preliminary analysis, we calculated intercorrelations between the therapeutic alliance and
coping skills in critical sessions and depression at pretreatment and posttreatment. Subsequently, we
used hierarchical multiple linear regression models to specify the association between sudden gains,
general change factors and treatment outcome. The analysis included all patients in the sample (N =
211). Critical sessions were either marked by sudden gains or pseudo gains. Consistent with our second
hypothesis, we based our analysis on a moderation model 004)(cf. Frazier, Tix, & Barron, 2 . We used
intake symptom severity (BDI-II pre score), sudden gain pattern (0,1), general change factors in the
critical sessions and the interaction between sudden gains and general change factors to predict
posttreatment depression (BDI-Il post-score). General change factors in the critical sessions were
measured by the change in means (post-gain/ post-pseudo gain Sessions (.1, n+2, N+3) — Pre-gain/pre-
pseudo gain sessions (v-2, n-1, ny) OF the therapeutic alliance and coping skills, respectively. All continuous

predictors were grand-mean centered to facilitate interpretation of the interaction results.
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7.4  Results
Sudden gains

Out of 211 patients, we identified 90 sudden gains experienced by 69 (32.70%) patients. There
were 52 patients with one gain, 14 patients with two gains, two patients with three gains, and one patient
with four gains. Sudden gains occurred throughout therapy, the median was observed in the 8" session
(interquartile range: 4"-22" session). According to the individual treatment length (M = 41.68), the
majority of patients experienced a sudden gain relatively early, i.e. within the first half of treatment. We
identified 51 patients (73.9 %) who showed a reversal of the sudden gain. However, there were only 26
patients (37.7 %) with a sudden loss after the gain or, in other words, with a stable reversal. Patients
with sudden gains yielded a BDI-II pre-post effect size of d = 1.95 (95% CI [1.54,2.35]) and patients
without sudden gains of d = 1.36 (95% CI [1.11,1.62]). This difference equals a medium differential
effect size of Hedges’ g = 0.50 (95% CI [0.20,0.79]), suggesting that sudden gainers revealed treatment

outcomes superior to non-gainers.

Application of PSM

Sudden gainers (n = 69) and non-gainers (n = 142) differed substantially with respect to several
baseline covariates, revealing smd scores > 0.25 (M = 0.21, range: 0.01-0.43, see Table 1). Patients with
sudden gains revealed significantly higher BDI-I1 intake scores (t(137.63) = 2.90, p = .004) and longer
treatment durations (t(120.12) = 2.63, p = .01). There was a trend toward higher overall levels of
therapeutic alliance (t(185.58) = 1.57, p = .12) and coping skills (t(134.17) = 1.62, p = .11) among
sudden gainers in comparison to patients, who did not experience a sudden gain. After the application
of full matching, all baseline covariates were sufficiently well balanced. None of the weighted smd
scores exceeded 0.25 (M = 0.07; range: 0.01-0.16).

For each non-gainer, we selected a pseudo gain session that occurred at the same time point as
its matched counterpart’s sudden gain. This procedure led to an allocation of pseudo gain sessions that
resembles the allocation of sudden gains (pseudo gain session: M = 11.38, SD = 12.57; sudden gain

sessions: M = 11.01, SD = 13.47; U(142,69) = 4962.5, p = .88).
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General change factors associated with sudden gains

Figure 1 shows the average observed scores in the HSCL-11 and the general change factors for
the three sessions before and after the gain. The magnitude of experienced alliance (t(68) = -3.71, p <
.001, d = 0.27) and coping skills (t(68) = -5.44, p < .001, d = 0.47) increased significantly after the
occurrence of a sudden gain (Table 2). The stability of patients’ assessment indicated by the coefficient
of variance (CV) was significantly higher in the sessions following a sudden gain than in the preceding
sessions (therapeutic alliance: t(68) = 3.39, p = .001, d = 0.47; coping skills: t(68) = 3.58, p <.001, d =
0.56). There was no significant change in the experienced alliance after the occurrence of pseudo gain
sessions (p > .05). The magnitude (t(141) = -3.13, p =.002, d = 0.14) and stability (t(141) =2.63,p =
.009, d = 0.20) of coping skills slightly increased in the sessions following a pseudo gain. The one-way
MANOVA showed that the improvements of general change factors were significantly stronger for
patients with sudden gains than for patients without sudden gains (Pillais Trace = 0.14, F(1,209) = 5.40,
p <.001). Post hoc Bonferroni analysis revealed a significantly higher increase in the magnitude of the
therapeutic alliance (p <.01) and coping skills (p < .001) in post-gain sessions than in sessions following

pseudo gains

General change factors and treatment outcome

The were 37 sudden gainers who recovered at the end of the treatment and 32 patients with
sudden gains who did not show recovery based on the criteria by Jacobson and Truax (1991). Neither
the number of sudden gains per patient (x*(3, N = 69) = 1.62, p = .65) nor the time points sudden gains
occurred’ (recovered: Median = 7, SD = 14.7; non-recovered: Median = 8.00, SD = 11.95; t(64.39) =
0.36, p = .72) differed significantly between recovered and non-recovered sudden gainers. There were
significantly more stable reversals (sudden loss after a sudden gain) among non-recovered sudden
gainers (47%, n = 15) than among recovered sudden gainers (29%, n =11; ¥*(3, N = 69) = 7.8, p = .03).

Recovered sudden gainers showed a stronger increase in the therapeutic alliance after the occurrence of

" Time point of sudden gain was standardized by individual treatment length. Additionally, we compared the
outcome of patients with “early” sudden gains (before the fifth session) with the outcome of patients with “late”
sudden gains. We did not find a significant difference in outcome between these patients (early gainer n = 15,
MBD|diﬁ(pR,po)= 19.71; late gainer n=>54, MBD|diff(pR,po)= 18.13; t(26.28) =-6.50,p = .63).
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a sudden gain than non-recovered sudden gainers (t(64.85) = 2.59, p = .01). No other characteristics
(BDI-II intake score, treatment length, sex, age, education status and marital status) differed

significantly between these patients (p > .05).

Intercorrelations between treatment outcome and general change factors are shown in Table 3.
The therapeutic alliance in the post-gain sessions and the change in the alliance were significantly
correlated with less depression at posttreatment. There was no significant correlation between

depression at posttreatment and coping skills in the critical sessions.

Subsequently, we used the entire sample (N = 211) to analyze whether the therapeutic alliance
and coping skills moderate the association between sudden gains and treatment outcome. In the first step
of the hierarchical multiple linear regression, pretreatment depression (b = 0.41, t(209) = 6.65, p <.001)
and sudden gain pattern (b = -2.67, t(209) = -2.01, p = .04) were entered as predictors of posttreatment
depression. In the second step, general change factors and the interaction between general change factors
and sudden gains (general change factors x sudden gains) were added to the model. As depicted in Table
4, the interaction between sudden gains and the therapeutic alliance (b = -7.38, t(209) = -2.77, p = .006,
AR? =.03) uniquely predicted depression at posttreatment. This interaction resulted in different outcome
predictions for sudden gainers and non-gainers. Sudden gainers (n = 69): Posttreatment Depression =
10.19 + 0.44 * Pretreatment Depression — 7.28 * Therapeutic Alliance (post-gain — pre-gain). NON-gainers (n =
142): Posttreatment Depression = 11.86 + 0.44 * Pretreatment Depression + 0.10 * Therapeutic Alliance
(post-gain - pre-gain). Accordingly, a posttreatment BDI-11 score of 10.19 is to be expected for a patient with a
sudden gain, an average pretreatment BDI-I1 score and average improvements in the therapeutic alliance
in the post-gain sessions, whereas an average posttreatment BDI-1l score of 11.86 is predicted for
patients who did not experience a sudden gain. For patients with a sudden gain who experienced an
increase in the therapeutic alliance of one standard deviation above average (SD = 0.53) during the post-
gain sessions, an average decrease of 3.9 points on the posttreatment BDI-11 is expected. The therapeutic

alliance in the sessions following a pseudo gain did not predict posttreatment depression for non-gainers.
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7.5 Discussion

Our findings provide support for Tang and DeRubeis’ (1999) assumption that sudden gains
spark an upward spiral in the sessions following a sudden gain. We identified sudden gains with a timing
and prevalence (32.70%) comparable to previous studies (Aderka, Nickerson, et al., 2012, 37.4%). As
to be expected in a routine care setting, the treatment effects associated with sudden gains (Hedges’ g =
0.5) were somewhat smaller than in the original study (Tang and DeRubeis, 1999; Hedges’ g = 0.98).
In agreement with our first hypothesis, we found a significant improvement in patients’ perceived
therapeutic alliance and coping skills in the sessions following sudden gains. There were no comparable
improvements among patients who did not experience a sudden gain. Finally, we confirmed our second
hypothesis by demonstrating that the therapeutic alliance in the post-gain sessions moderates the

association between sudden gains and treatment outcome.

In line with previous research (Bohn et al., 2013; Lutz et al., 2012), results suggested that sudden
gains lead to an improvement in the magnitude and stability of patients’ perceived therapeutic alliance
and coping skills. Typically, the magnitude of general change factors increased after the occurrence of
a sudden gain. This increase continued for about two to three sessions. Subsequently, patients with
sudden gains tended to reach a plateau with high levels of alliance and coping skills. Once this plateau
was reached, there was not much potential for additional improvement. This increase of magnitude and
stability during the post-gain sessions suggests that some patients repeatedly experienced (over a
meaningful duration of treatment) a high dosage of general change factors. This experience seems to
reflect patients’ higher opportunity to benefit from the treatment in the long run and eventually to

consolidate symptom improvements.

It seems important to address the question of whether the observed processes are actually
triggered by sudden gains or whether they are also observable among patients without sudden gains.
Non-gainers also showed slightly higher levels of change factors in later therapy sessions. However,
these improvements were comparatively smaller. The progress shown by patients who did not
experience a sudden gain is more in line with the dose-response relationship of psychotherapy (Hansen

et al., 2002; Howard, Kopta, Krause, & Orlinsky, 1986). This assumption of gradual treatment progress
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does not account for patients with sudden gains. Sudden symptom improvements between two
consecutive sessions were associated with rapid improvements of general change factors. Previous
results of process-outcome research have shown that a significant proportion of treatment response is
explained by patient characteristics (Delgadillo et al., 2016; DeRubeis et al., 2014). In the present study,
patients with sudden gains revealed a higher intake symptom severity and longer treatments than patients
who did not experience a sudden gain. Our results suggest that the combination of a relatively high
impairment at baseline and longer treatment duration may increase the likelihood for a routine care
patient to experience a sudden symptom improvement 006)(cf. Hofmann et al., 2. Future research should
provide more insight into patient characteristics that contribute to the development of sudden gains.
Eventually, we applied full matching to ensure that sudden gainers and non-gainers did not differ with
respect to any of the assessed baseline characteristics, treatment length, or time points of critical
sessions. Our analytic strategy improved the odds that interindividual differences in patients’ perceived
therapeutic alliance and coping skills are attributable to sudden gains rather than to uncontrolled patient
or treatment characteristics.

As sudden gains have been found in various treatment modalities (Aderka, Nickerson et al.,
2012) we used an instrument (BPSR) that captures common factors of psychotherapy rather than specific
factors. Our assessment strategy may strengthen the generalizability of our findings and contributes to
a replication culture across different clinical settings (loannidis, 2014). However, the use of the BPSR
hampers comparability to the original findings by Tang and DeRubeis (1999), which were based on
ratings of cognitive changes and therapists’ application of CBT techniques. However, we are confident
that all therapists in this study provided lege artis CBT for depression as licensed CBT clinicians
supervised them and independent surveyors examined their CBT intervention strategies. The coping
skills scale in the BPSR represents patients’ experiences of clarification of meaning and problem solving
skills. According to treatment protocol, we assume that these processes are related to cognitive changes,
mastery of (social) exposures and the acquisition of problem-solving skills. However, this is a tentative
assumption only and the relation between common and specific factors must be addressed empirically.
Future research should provide deeper insight into specific CBT intervention strategies in post-gain

sessions and how these are related to the improvement of coping skills and the therapeutic alliance.
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Given that sudden gains lead to an increase in therapeutic change factors, we assume that sudden
symptom improvements trigger patients’ hope and contentment with the therapy. Positive emotions have
the potential to broaden an individual’s momentary thought-action repertoire. That is, a positive mindset
facilitates the discovery of novel ideas and actions and the consolidation of social bonds (Fredrickson,
2004). Accordingly, sudden gains may strengthen the therapeutic bond as well as the consensual
agreement about treatment goals and tasks. In turn, the engagement in challenging cognitive work may
increase and consequently the refinement of coping skills. However, it is important to consider these
explanations as preliminary due to the lack of process and adherence data.

To our knowledge, this is the first study that investigated whether therapeutic processes in the
sessions following sudden gains contribute to treatment outcome. Sudden gainers who recovered at the
end of the treatment showed more pronounced improvements of the therapeutic alliance in the post-gain
sessions than non-recovered sudden gainers. Non-recovered gainers seem to struggle to consolidate their
sudden symptom improvements as we found significantly more stable reversals among these patients.
Interestingly, neither the time points sudden gains occurred nor any of the assessed baseline
characteristics differed between recovered and non-recovered gainers, respectively. Therefore, in line
with Aderka, Nickerson et al. (2012), we did not find an association between sudden gains occurring

early in treatment and superior treatment effects.

Our results suggest that the therapeutic alliance in the post-gain sessions moderates the
association between sudden gains and ultimate treatment outcome. Sudden gains were differentially
effective for patients with either a high or low increase in perceived therapeutic alliance. General change
factors in post-gain sessions may help to harness sudden gains to their full potential. They seem to play
a crucial role in the consolidation of sudden symptom improvements and may help patients to recover
at treatment termination. Patient-therapist dyads may differ in their ability to work along a sudden gain.
Interindividual differences may exist with regard to how patients attribute a sudden gain. A rapid
symptom improvement triggers hope and increases commitment to treatment more when attributed to
the patient’s ability or to the intervention itself, rather than to random symptom fluctuation. This, in
turn, may improve contentment with therapy and reinforce collaboration between the patient and

therapist. Therapists may differ in their ability to recognize and work with sudden gains. That is, some
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may use a sudden gain to strengthen a patient’s self-efficacy, which could result in an upward spiral.
Therapists may explore situations in which improvements were experienced and may acknowledge
explicitly that “things are changing”. Further, they may explore helpful thoughts and positive self-
verbalizations that are linked to sudden gains. Therapists may also differ in their ability to use sudden
gains for further cognitive work or challenging exposures. Some may use Socratic methods to carve out
the positive experience of a sudden gain and to attenuate patients’ generalized negative thoughts
regarding future expectations and actions. Finally, therapists may use the patient’s positive mindset to
discriminate between negative cognitions and more constructive thoughts (Fliickiger, Grosse Holtforth,
Del Re et al., 2013).

A number of limitations should be noted. First, the directionality and causality of these changes
remain unknown. Moreover, the general change factors investigated in the current study are restricted
to patients’ self-assessment. Thus, we do not know whether alliance and coping skills improved or if
these are only proxies for other factors such as patients’ enthusiasm about therapy. Future research
should provide process data (e.g. video tape ratings) to validate patients’ assessments. On a related note,
adherence data is needed to specify the effects of sudden gains on treatment interventions. Further
insight into how sudden gains can be leveraged would provide clinicians with valuable information.
Graphical highlighting and instant feedback of sudden gains as well as information on the individual
importance of these sudden shifts could provide therapists with clinically relevant information (Lambert,
2007; Lutz, Jong et al., 2015). As a result, it could become easier for therapists to stabilize sudden

symptom improvements.

Despite these limitations, our findings suggest that sudden gains are followed by an increase in
the magnitude and stability of perceived alliance levels and cognitive changes. The therapeutic alliance
in the post-gain sessions was found to moderate the association between sudden gain and treatment
outcome. Consequently, therapists should seek to leverage sudden symptom improvements to improve
the alliance and cognitive changes in post-gain sessions in order to maximize the potential benefits of

sudden gains.

97



7.6  Tables and Figures
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Figure 1. Trajectories of symptom severity (HSCL-11), Therapeutic alliance (BPSR) and Coping skills (BPSR)
displayed for the three sessions (N-2,N-1,N) before a sudden gain/pseudo gain and the three sessions
(N+1,N+2,N+3) after a sudden gain/pseudo gain.

98



Table 1

Sample characteristics by sudden gain status and standardized mean difference (smd) before and after

propensity score matching (PSM)

Gainers (n = 69) Non-Gainers (n = 142) smd

. re ost
Variable M (SD) or % M (SD) or % PpSM F‘,’SM
Treatment length (sessions) 41.18 (18.43) 34.36 (16.15) 0.37 0.13
Sex (% female) 73.91 66.66 0.17 0.01
Age 38.13 (13.06) 37.97 (12.42) 0.01 0.05
Education (% more than 12 years) 39.13 42.27 0.05 0.02
Marital status (% single) 52.17 49.64 0.09 0.01
Coping skills (overall mean) 1.31(0.87) 1.10 (0.89) 0.24 0.14
Therapeutic alliance (overall mean) 2.41(0.42) 2.29 (0.61) 0.28 0.07
Pretreatment BDI-II 29.24 (9.70) 24.91 (9.97) 0.43 0.16
Posttreatment BDI-II 10.36 (8.46) 11.25 (10.24) - -
Note. Mean scores of coping skills and therapeutic alliance were averaged over all sessions, BDI-1I = Beck

Depression Inventory, second edition.
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Table 2

General change factors in the sessions before (PRE) and after (POST) a sudden gain/ pseudo gain

Full sample N =211

Gainers (n = 69) Non-Gainers (n = 142)
PRE POST Difference PRE POST Difference
M or CV Mor CV M or CV Mor CV

(gD) (ED) Cohen’s d (ED) (gD) Cohen’s d
Therapeutic alliance
Magnitude (M) 2.16 (0.79) 2.37(0.74) 0.27%* 2.14(0.75) 2.19(0.74) 0.06
Stability (CV) 0.16 (0.20) 0.09 (0.10) 0.47* 0.13(0.14) 0.11(0.15) 0.14
Coping skills
Magnitude (M) 0.77(1.26) 1.33(0.98)  0.50*  0.76(1.04) 0.91(1.06)  0.14*
Stability (CV) 0.36(0.29) 0.22(0.21) 0.56* 0.31(0.29) 0.26(0.21) 0.20*

Note. CV = Coefficient of variance; * p < .05 based on paired t-test.
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Table 3

Intercorrelations between depression severity at pretreatment and posttreatment and therapeutic

alliance and coping skills in pre-gain and post-gain sessions and change scores  (n = 69)
Variables 1 2 3 4 5 6 7

1. Pretreatment BDI-II -

2. Posttreatment BDI-II .25%* -

3. Therapeutic alliance pre-gain -21  -.06 -

4. Therapeutic alliance post-gain -.07  -.28* .81*** -

5. Coping skills pre-gain -20*  -.09 .70%** | 53%** -

6. Coping skills post-gain -.20 =13 .60***  p1¥Ek* JhH*E -

7. Change in alliance (post-gain - pre-gain) .25* -.33** -41%** 21  -34** -05 -

8. Change in coping (post-gain - pre-gain) .07 -02  -34*%*  -08 -.63*F .06 .44%**

Note. BDI-Il = Beck Depression Inventory, second edition; * p <.05. ** p < .01. *** p <.001.
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Table 4

Hierarchical multiple regression of pretreatment depression, sudden gains, therapeutic alliance and the
interaction between sudden gains and alliance (N = 211)

Step 1 Step 2

Variables B SE B t B SE B t
Intercept 11.81*** 0.74 .09 1581 11.86*** 0.74 .09 16.03
Pretreatment BDI-II 0.47*** 0.06 .43 6.65 0.44***  0.06 .45 7.05
Sudden gain -2.67* 1.33 -28 -2.01 -1.67 134 -17 -1.24
Therapeutic alliance 0.10 1.28 .01 0.08
Therapeutic alliance x Sudden gain -7.38** 266 -42 -2.77
R? .18 .22
F (change in R?) 13.71%** 4.96**

Note. BDI-Il = Beck Depression Inventory, second edition; * p <.05. ** p < .01. *** p < .001.

7.7

The therapeutic alliance scale of the BPSR is comprised of six items:

Appendix

“Today I felt comfortable with my therapist.”
“The therapist helps me see where my strengths are.”
“The therapist and me are getting along well.”

“I believe that the therapist is truly interested in my wellbeing.”
“At the moment I fell supported by the therapist in being the way I want to be.”

“I feel that the therapist has real appreciation for me.”

The coping scale of the BPSR is comprised of six items:

“Now I feel better up to situations, to which I have not felt up to until now.”
“Now I’m more confident in my ability to solve problems by myself.”
“I have the feeling that I better understand myself and my problems.”

“Today we got closer to the core of my problems.”

“Today I became aware why I react towards some people in a certain way and not in a different

ER]

way.
“Now I know better what I want.”
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8 General Discussion

The three studies summarized in this dissertation may help to shed light on the transferability of
findings from RCTSs to routine care treatment settings. The first study compares the efficacy with the
effectiveness of psychotherapy. The second and third studies expand this comparison to process-

outcome research.

Study | examined whether the effects of routine care CBT for depression are similar to the
effects in a high-quality RCT, if the naturalistic sample is adjusted for inclusion/exclusion criteria of the
RCT and further baseline covariates that may affect treatment outcome. Study Il investigated whether
similar rates and effects of sudden gains can be expected under routine care conditions when patients
are comparable to those in the RCT examined by Tang and DeRubeis (1999). Study 111 assessed whether
sudden gains led to improved levels of therapeutic alliance and coping skills and whether these
improvements predict treatment outcome. In the following, some general conclusions and limitations

drawn from the three studies will be discussed.

8.1 General Conclusion

All three studies suggest that findings from RCTs can be generalized to routine care treatment
settings if samples are adjusted for pretreatment differences. The closer the match between patients from
efficacy and effectiveness studies the more similar the treatment effects of CBT for depression. This
finding resembles Shadish and colleagues (2000) assumption that effect sizes vary along a continuum
of clinical representativeness. Study designs with a close proximity on this continuum, meaning that

they are subjected to a comparable selection of eligible patients, reveal comparable treatment effects.

In line with McEvoy and Nathan (2007), we found larger standard deviations (pre- and post-
treatment symptom severity) in the unadjusted naturalistic sample than in the RCT. Given the
considerable heterogeneity among routine care patients, larger changes are required to achieve effect
sizes equivalent to RCTs. Previous results have repeatedly shown that a significant proportion of
variance in outcome is explained by the variance attributable to patient characteristics (Barber, 2007;
Delgadillo et al., 2016; DeRubeis et al., 2014; Kessler, van Loo, Wardenaar, Bossarte, Brenner, Ebert

et al., 2016). The simple application of RCT inclusion/exclusion criteria to naturalistic data seems not
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to be sufficient for a fair comparison. Before the application of PSM, the majority of baseline covariates
differed significantly between samples. In all three studies, baseline covariates were adequately well
balanced after the application of PSM, as indicated by smd scores below 0.25. According to Kessler,
van Loo, Wardenaar, Bossarte, Brenner, Ebert et al. (2016), baseline variables such as intake symptom
severity, number of comorbid disorders, age, education, employment status and marital status have been
found to predict treatment response. Consequently, if these covariates are not controlled by adjustment,
they may introduce bias to the comparison of treatment effects in RCTs and naturalistic studies.
However, some differences between study designs remained even after PSM. In all three studies, the
treatments under routine care lasted about twice as longs as the treatments in the RCTs. This raises the
guestion whether treatments under routine care are less efficient than in RCTs or whether they provide
additional benefits other than symptom relief (Lutz, Jong et al., 2015). On a related note, we cannot rule
out the possibility that treatment quality differed significantly within the naturalistic sample, as we did
not control for treatment adherence. That is, a therapist in the PSM adjusted sample may not represent
the average routine care therapist. Although not intended, the application of PSM may have selected a

set of overachieving therapists who are more experienced and knowledgeable than their colleagues.

This dissertation’s findings are in contrast to the results of Johnsen and Friborg (2015). Their
meta-analysis suggests that the effects of CBT have declined steadily over the last decades. The
comparison from Study | was based on a high quality RCT (Elkin et al., 1989) that was conducted in the
US more than 20 years ago and recent data from a routine care university outpatient clinic in Germany.
Results suggest that the effects of CBT for depression in clinical practice are equally as effective as in
RCTs, when applied to comparable patients. That is, after PSM adjustment we did not find a significant
decline in effect sizes over time. Results are in accordance with the meta-analysis by Cristea et al.
(2017), which demonstrated that neither the country of origin nor the year of publication appears to be

a reliable and independent moderator of the effectiveness of CBT for depression.

Patients in the RCTs tend to reveal a younger age, a lower rate of unemployment and higher
levels of education than routine care patients. In Study I, 80% of the patients in the RCT had finished

more than 12 years of school education. The level of education was comparatively lower in the routine
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care sample with only 40.25 % of patients with higher education. After the application of PSM, there
were 72.70 % (caliper matching) and 85.5 % (NN matching) of routine care patients with more than 12
years of education. Given that RCT patients are characterized by a higher level of functioning than
routine care patients, they may have had more opportunity to benefit from CBT interventions with regard
to cognitive work and the acquisition of coping skills. Ultimately, these patients did reveal treatment
outcomes superior to the unadjusted naturalistic sample. However, after PSM adjustment, we found
routine care patients with comparable levels of functioning and similar treatment effects. This
emphasizes that raw effect sizes do not allow conclusions to be drawn about the relative effectiveness

of a treatment setting.

Study Il and Il expanded the comparison between treatments in RCTs and naturalistic studies
to process-outcome research. Study Il revealed similar rates and effects of sudden gains under routine
care conditions, when patients were comparable to those in the RCT examined by Tang and DeRubeis
(1999). Sudden gains seem to have a significant impact on recovery rates even in treatments in routine
care. Study Ill provides supporting evidence for Tang and DeRubeis’ (1999) assumption that sudden
gains spark an upward spiral by improving the therapeutic alliance and cognitive changes in the
following therapy sessions. This improved alliance quality and decreased cognitive bias predicted
treatment success at termination. Findings suggest that patient-therapist dyads differ in their ability to
leverage a sudden gain. Some patients with sudden gains experienced long lasting improvements, others
only temporary improvements. One explanation for these inter-individual differences may be
differences in how patients attribute a sudden gain. A rapid symptom improvement triggers hope and
increases the therapeutic bond more when attributed to the patient’s ability or to the intervention itself,

rather than to random symptom fluctuation.

All three studies presented in this dissertation emphasize that patients differ in how they respond
to psychotherapy. Replication is the attempt to recreate the conditions believed sufficient to obtain a
previously observed finding. This dissertation provides evidence that one important aspect of recreating
these conditions is to balance samples on a range of pretreatment differences such as intake symptom

severity, number of comorbid disorders, education and employment status. By doing so, we
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demonstrated the merits of a replication practice, which is based on appropriate statistical methods such

as PSM and on utilizing data and protocols from the original studies.

8.2  General Limitations and Future Research

There are some limitations that must be addressed. The ultimate goal of PSM is to generate a
strong ignorability. The assumption holds if there are no unmeasured confounders that influence the
association between treatment and outcome. However, it is unlikely that a strong ignorability was
achieved through the application of PSM. The selection of covariates was limited to their availability in
all samples. Symptomatic distress was exclusively assessed by self-report measures. In the naturalistic
sample, additional treatments (e.g. medication) were not controlled for and there was a lack of adherence

data. Consequently, our results may be biased due to further covariates not included in the PSM model.

There are indicators that therapists in the routine care sample provided CBT for depression as
licensed CBT clinicians supervised them and independent surveyors examined their CBT intervention
strategies. Therapists were, however, not constrained to follow a treatment protocol. Routine care CBT
may differ substantially from CBT commonly examined in RCTs. Due to the lack of adherence data, we
do not know whether treatment quality in the PSM adjusted sample (NN matched, caliper matched)
differed significantly from the treatments in the unadjusted naturalistic sample. Accordingly, we do not
know whether a therapist in the NN match sample represents the average routine care therapist. This
points to the fact that therapist differences were completely neglected in the current studies. Therapists
have been repeatedly found to explain about 5 % of the differences in treatment outcome (Baldwin &
Imel, 2013; Lutz, Rubel et al., 2015). Some clinical researchers found poorer treatment effects for
therapists that depart from treatment protocol than therapists who strictly follow treatment manuals such
as the Beck manual for CBT (Luborsky, 1985; Luborsky, McLellan, Diguer, Woody, & Seligman, 1997,
Shafran et al., 2009). Future comparisons between different treatment settings should consider this
factor. It raises the question whether treatment adherence in naturalistic studies is equally predictive of

treatment outcome as in RCTS.

Future research should investigate the transferability of findings from RCTs to routine care
settings based on even larger sample sizes with more information available regarding patient, therapist
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and treatment characteristics. This would allow the improvement of bias reduction by means of a more

efficient application of PSM approaches.

8.3  Concluding Remarks

Despite these limitations, the present dissertation demonstrates the merits of PSM adjustment
for a sound comparison across different populations and therapeutic settings. When all three studies are
taken together, results suggest that routine care CBT for depression is equally effective and associated

with comparable individual change patterns as in RCTs, when applied to comparable patients.

Do we know what we think we know? This question minds us to acknowledge some degree of
uncertainty to scientific evidence. We were able to reproduce findings under routine care conditions that
were previously observed in RCTs. However, we cannot infer that the original findings are necessarily
correct or generalizable to different treatment settings. Alternative explanations for the original findings
can likewise account for the replications. Nevertheless, accurate replications by independent researchers
based on appropriate statistical methods and the utilization of data and protocols from the original
studies are key to increase scientific credibility. In other words, replications help to increase certainty

about what we think we already know.
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