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A B S T R A C T   

Background: Research on which therapy processes are crucial for whom is necessary to optimize treatment 
outcomes for major depressive disorder (MDD) but may be impeded by a lack of variation in therapy quality and 
because of individual differences in therapy response. The present study used a dataset with large variation in 
therapy quality to investigate the impact of therapy quality on change in therapy processes and outcome. 
Machine-learning techniques were used to explore individual differences in these relationships. 
Method: Data come from a multicenter trial that randomized patients with MDD into weekly versus twice weekly 
sessions of cognitive behavioral therapy (CBT) or interpersonal psychotherapy (IPT). Correlations between 
quality of therapy, change in therapy processes and depressive symptoms were calculated. Using elastic net 
regression, a prognostic model was developed that investigated individual differences. 
Results: There were no significant correlations between therapy quality and change in therapy process variables 
or between therapy quality and therapy outcome, except between therapy quality and dysfunctional thinking and 
IPT skills. Improvement in therapy processes played a larger role in patients whose therapy outcome was poorly 
predicted by their baseline characteristics. 
Conclusions: In this study, in which therapy quality varied considerably, we found that therapy quality was not 
related to change in therapy processes or outcome. In addition, this study provides a first demonstration of 
proposed methods to identify individual responses to change in therapy processes. Results suggested that the 
importance of certain therapy processes might differ between patients. Future research into the relation between 
therapy quality, change in therapy processes and outcome should take into account the variation of therapy 
quality, focus on improved measurement of therapy quality and use a combination of machine learning tech-
niques and experimental lab studies to determine to which extent and for whom therapy quality and change in 
therapy processes matter.   

1. Introduction 

Major depressive disorder (MDD) is one of worlds’ most prevalent 
and disabling mental disorders (World Health Organization, 2017. 
Various psychological therapies – such as cognitive behavioral therapy 
(CBT) and interpersonal psychotherapy (IPT) – have shown to be 
effective treatments for MDD (Cuijpers, Cristea, Karyotaki, Reijnders, & 
Huibers, 2016; (Cuijpers, Donker, Weissman, Ravitz, & Cristea, 2016); 

Ekeblad, Falkenström, Andersson, Vestberg, & Holmqvist, 2016; Lem-
mens et al., 2015; Luty et al., 2007), but about half of the patients does 
not respond to initial treatment (Cuijpers et al., 2014; DeRubeis et al., 
2005; Dobson et al., 2008) and about one-third of those who initially 
respond to treatment relapse within one to two years (Lemmens et al., 
2019; Vittengl, Clark, Dunn, & Jarrett, 2007). Finding out how therapies 
work and for whom has the potential to improve the effectiveness of 
treatment for depression (Cohen & DeRubeis, 2018; Kazdin, 2009). If we 
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know which therapy procedures (i.e., the procedures employed by the 
therapist) or therapy processes (i.e., the changes in the patient that are 
hypothesized to result from these procedures) are crucial for whom 
(Bruijniks, DeRubeis, Hollon, & Huibers, 2019), these procedures can be 
specifically targeted during therapy to optimize treatment outcome for 
MDD. 

Yet, empirical knowledge on how and for whom treatment works is 
still limited (Cuijpers, Reijnders, & Huibers, 2019; Lemmens, Müller, 
Arntz, & Huibers, 2016; Lorenzo-Luaces & DeRubeis, 2018). First, the 
relation between therapy quality and outcome is unclear. Psychotherapy 
assumes that the (success of the) therapy procedures employed by the 
therapist are responsible for changes in the therapy processes and the 
subsequent changes in the outcome. However, studies of the relation 
between how well these therapy procedures are performed (i.e., also 
referred to as the quality of therapy or therapy competence) and change 
in therapy processes are scarce, while studies that investigated the 
relation between the quality of therapy and therapy outcome have 
shown mixed results (i.e., pointing to both non-significant and signifi-
cant relations, Kazantzis et al., 2018; Webb, DeRubeis, & Barber, 2010). 
Second, mechanism research is limited. Most studies have been con-
ducted in the context of RCTs where the associations between change in 
the mediator (i.e., the proxy variable that measures the therapy pro-
cesses) and change in therapy outcome were investigated but a causal 
relationship could not be demonstrated (Lemmens et al., 2016). 
Furthermore, it is unclear to what extent (the interplay between) com-
mon therapy processes (for example: therapeutic alliance, Wampold, 
2015) and/or specific therapy processes (for example: changes in 
dysfunctional thinking, behavioral activation or therapy-specific skills; 
Lorenzo-Luaces, Keefe, & DeRubeis, 2015; Strunk, DeRubeis, Chiu, & 
Alvarez, 2007) are important for changes in therapy outcome. 

Adding to an already complex issue, DeRubeis and colleagues (2014) 
pointed out that process-outcome research may be impeded by a lack of 
variation in quality of therapy within therapy samples and because of 
the neglect of individual differences in therapy response. Individual 
differences in therapy response were defined by a distinction between 
types of patients who differ in their degree to which the quality of 
therapy provided to them will affect their outcomes, also called patient 
response patterns (PRPs). Five types of patients/response patterns were 
suggested: (1) patients who will always respond to therapy, regardless of 
its quality (‘the spontaneous remitters’), (2) patients who will experi-
ence improvement without therapy but even better with good therapy 
(‘the easy responders’), (3) patients whose improvement varies as a 
function of therapy quality (‘the pliant responders’), (4) patients who 
only show improvement if quality is at least good (‘challenging pa-
tients’) and, (5) patients who never improve, no matter how low or high 
the quality of therapy provided (‘the intractable patients’). Besides these 
individual differences in therapy response, sufficient variation in the 
quality of the performed therapy procedures seems necessary to inves-
tigate the relation between therapy and outcome in a meaningful way. In 
a simulation study, DeRubeis and colleagues (2014) showed that the 
correlation between quality of therapy and therapy outcome in a study 
depends on the distribution of both quality of therapy and PRPs. More 
specific, the correlation between quality of therapy and therapy 
outcome will be largest if variation in quality of therapy in the sample is 
uniform and the sample mostly consists of pliant responders (the pa-
tients whose improvement varies as a function of therapy quality). For 
example, if in a study all therapists provide high quality of therapy (low 
level of variation, skewed distribution), the correlation between quality 
of therapy and therapy outcome will be small, even though therapy 
quality might be important for therapy success. In case a study mostly 
consists of intractable patients, this correlation will be also small 
because these patients will not improve no matter how well the therapy 
was delivered. 

One study already suggested that the variation in adherence to 
therapy procedures or variation in therapy processes (i.e., note that 
whereas therapy quality (or competence) is defined as how well therapy 

procedures are performed, therapy adherence is defined as whether, or 
to what degree, therapy procedures are performed) might indeed be 
positively related to finding a relation with therapy outcome. In this 
comparison of the relation between CT techniques (therapy procedure), 
working alliance (therapy process) and therapy outcome in two patient 
samples that were treated in different centers (Webb et al., 2012), CT 
techniques, but not working alliance, were associated with outcome in 
one sample, while working alliance, but not CT techniques played a role 
in the other sample. One explanation for why working alliance and not 
CT techniques were related to outcome in one of the samples is that this 
sample had a large number of weak working alliance ratings but that 
there was less variability in CT techniques compared to the other sample 
(Webb et al., 2012). 

Multiple studies have pointed to individual differences in response to 
therapy procedures or therapy processes. For example, cognitive 
methods are associated with more improvement in women compared to 
men and might be more relevant in severe depression, while behavioral 
methods and homework procedures are related to more improvement in 
patients who have high pre-therapy anxiety and few prior episodes 
(Sasso et al., 2015; Webb et al., 2012). Other studies have focused on the 
role of the therapy processes (Lorenzo-Luaces, DeRubeis, & Webb, 2014; 
Lorenzo-Luaces et al., 2017; Zilcha-Mano, Lipsitz, & Errázuriz, 2018; 
Zilcha-Mano, Muran, Eubanks, Safran, & Winston, 2017) and, for 
example, showed that the relation of therapeutic alliance with outcome 
was stronger in patients with no recurrent depression who received CBT 
(Lorenzo-Luaces et al., 2014, 2017). One study provided a preliminary 
test of differences in process-outcome relations for patients with a 
different prognosis (Forand, Huibers, & DeRubeis, 2017). In order to 
compute individual prognosis, a prognostic model was developed that 
combined multiple baseline characteristics to predict therapy outcome. 
The advantage of a multivariable model is that by combining different 
pieces of patient information it is possible to obtain a complete picture of 
who is likely to respond to therapy. After developing the prognostic 
model, it was tested whether the relation between ‘patient engagement’ 
with unguided computerized CBT (cCBT) procedures (estimated based 
on number of sessions, number of individual logins, number of times 
using the mood diary, and number of times using the activity schedule) 
and outcome was different for patients with different prognoses. As 
expected according to the theory of DeRubeis and colleagues (2014), 
engagement in the cCBT procedures was related to outcome in the group 
with medium prognosis (earlier referred to as pliant patients), but not in 
the patients with poor prognosis (also called the intractable patients). 
However, the patients who were expected to improve even without 
therapy (also called the easy responders) also showed a relation between 
engagement in the cCBT procedures and outcome. However, this 
method also seems highly dependent on the distribution of patients in 
the specific sample: if a certain sample would include more easy or 
challenging patients, the ‘middle’ part of the sample might be wrongly 
identified as the ‘pliant’ patients. Thus, although these results support 
the hypothesis that the importance of therapy procedures is different for 
different patients, it also illustrates that it is still difficult to identify the 
group of patients that is most responsive to therapy. 

The present study focused on the relation between therapy quality, 
change in therapy processes and therapy outcome and explored indi-
vidual differences in these relations. Data was used from a recently 
conducted Dutch multicenter randomized trial called the FreqMech 
study (Bruijniks et al., 2015). The FreqMech study investigated the role 
of session frequency on outcomes in CBT and IPT for depression. Results 
showed that twice-weekly sessions of IPT and CBT for depression led to 
better outcomes compared to weekly sessions while the number of ses-
sions was equal between groups (Bruijniks et al., 2020). So far the 
relation between therapy quality and therapy outcome has been inves-
tigated in highly controlled research settings that ensured high quality of 
care (Kuyken & Tsivrikos, 2009; Shaw et al., 1999; Strunk, Brotman, 
DeRubeis, & Hollon, 2010; Trepka, Rees, Shapiro, Hardy, & Barkham, 
2004). Because the FreqMech dataset showed a large variation in the 
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quality of therapy and included measurements of both common and 
specific factors, this dataset was well-suited to an investigation of the 
relations between therapy quality, changes in therapy processes and 
outcome. 

The aims of the present study were twofold. First, to investigate the 
correlations between therapy quality, change in therapy processes and 
therapy outcome. We hypothesized that better quality of therapy would 
be related to better change in therapy processes and to improvement in 
depressive symptoms, and that better changes in therapy processes 
would be related to improvement in depressive symptoms. Second, to 
explore individual differences in the correlations between therapy 
quality, change in therapy processes and therapy outcome. Because our 
dataset was too small to investigate individual differences in process- 
outcome relations for patients with different prognoses, we conducted 
a simplified exploratory analysis in which we used patients’ baseline 
characteristics to predict who would be responsive to therapy quality 
and changes in therapy processes. We built a prognostic model that 
combined multiple baseline characteristics to predict therapy outcome 
and used the success of this model in predicting the outcome to define 
individual differences in responsiveness to therapy quality and changes 
in therapy processes. Individual differences in the success of the prog-
nostic model were defined as the difference between the predicted 
outcome and the actual outcome, also called the residual. Residuals thus 
represented the degree of variance that was unexplained by the prog-
nostic model that used baseline characteristics to predict therapy 
outcome, i.e., it represented how well patient baseline characteristics 
predicted depressive outcome. We expected that for the patients where 
the prognostic model already explained the outcome very well, therapy 
quality and therapy process change would not matter so much. On the 
other hand, in the patients where the prognostic model did a poor job, 
therapy quality and therapy process change might be the reason why 
prediction based on baseline characteristics only was difficult. In these 
patients, therapy quality and changes in therapy processes might play a 
role in predicting their outcome. We expected these patients to be 
responsive to therapy quality and changes in therapy processes. 

2. Method 

2.1. Design 

This study used data from the FreqMech study (Bruijniks et al., 2015, 
2020). In the FreqMech study, 200 patients with major depression were 
randomized into four groups: CBT weekly, CBT twice weekly, IPT 
weekly and IPT twice weekly. Participants who were randomized to 
twice-weekly sessions received 16 sessions during the first 8 weeks of 
therapy, and 4 sessions during the last 8 weeks (up to 20 sessions over 
the course of 16 weeks). Patients who were randomized to once-weekly 
sessions received 16 sessions during the first 16 weeks and 4 sessions 
during the last 8 weeks (up to 20 sessions in 24 weeks). The study 
included observer ratings of therapy quality based on videotapes of the 
sessions and patient self-report ratings of different common and specific 
therapy processes (therapeutic alliance, dysfunctional thinking, behav-
ioral activation, CBT skills, IPT skills) alongside the measurement of 
therapy outcome (depression). All procedures were approved by the 
Medical Ethical Committee of VU Medical Centre Amsterdam (regis-
tration number 2014.337). Informed consent was obtained from all 
participants prior to participation in the study. 

2.2. Participants 

Participants fulfilled the following inclusion and exclusion criteria: 
(1) a primary diagnosis of DSM-IV or DSM-5 based major depressive 
disorder (including chronic depression) or DSM-5 based persistent 
depressive disorder, (2) 18 ≥ age < 65, (3) sufficient knowledge of the 
Dutch language, (4) pre-therapy score ≥ 20 on the Beck Depression 
Inventory II (BDI-II) (Beck, Steer, & Brown, 1996), (5) access to internet 

facilities, (6) not starting antidepressants or no dosage change in the past 
three months, (7) no acute suicide risk, (8) absence of DSM-IV or 5 
diagnosis of an abuse disorders, (9) absence of DSM-IV or 5 diagnosis of 
a cluster A or B personality disorder, and (10) not having received more 
than five sessions of adequate CBT or IPT in the previous year (clin-
ician-evaluated at intake). Patients were allowed to participate in the 
study if they did not provide consent for video-taping the sessions. The 
present study focused on the subgroup of patients who gave consent for 
videotaping the sessions (n = 126, 63%, n = 60 for CBT and n = 66 for 
IPT). There were no differences between patients whose sessions were 
videotaped compared to the patients whose sessions were not video-
taped in gender, age, having a partner, active employment, BDI-II 
baseline scores or number of depressive episodes. Patients who did not 
give consent for the videotaping their sessions were more likely to have 
at least one parent born outside of the Netherlands (no videotaping: M =
0.47 (SD = 0.50), video-taping: M = 0.69 (SD = 0.46), t (143.40) =
− 3.03, p < .01), and had higher scores on the BDI-II at month 6 (no 
videotaping: M = 26.47 (SD = 16.50), videotaping: M = 20.12 (SD =
13.53), t (143) = 2.42, p < .05). 

2.3. Interventions 

CBT for depression was based on the manual by Beck and colleagues 
(Beck, Rush, Shaw, & Emery, 1979) and IPT was based on the manual by 
Klerman and colleagues (Klerman, Weissman, Rounsaville, & Chevron, 
1984). Patients received a minimum of 12 and maximum of 20 sessions, 
depending on their progress (total number of sessions CBT (n = 60): M =
17.51, SD = 3.61; IPT (n = 66): M = 17.48, SD = 3.73). Therapies were 
conducted by 60 different therapists in nine mental health centers across 
the Netherlands. Therapists conducted therapies in both session fre-
quencies but all but six of the therapists employed only one of the 
therapy modalities in the study to prevent contamination in the treat-
ment modalities. For eight patients, therapy was partly conducted by 
two different therapists. 

2.4. Quality of therapeutic procedures 

Quality of therapy was measured with the Cognitive Therapy Scale 
(Dobson, Shaw, & Vallis, 1985) (CTS; range = 11–77) for CBT and the 
IPT Adherence and Quality Scale (Stuart, 2015) (IPT-AQS; range =
9–125) for IPT. The CTS has shown reliability and validity and a score of 
40 has been suggested as a cut-off for CBT competence (Kazantzis et al., 
2018; Vallis, Shaw, & Dobson, 1986). We used the short version of the 
IPT-AQS, only using the items that apply to ‘All sessions’ and focused on 
measuring the quality of IPT (i.e., not adherence). There is no research 
on the psychometric properties of the IPT-AQS. Besides providing a total 
score on the CTS or IPT-AQS, for each tape, raters answered the 
following question on a 7-point Likert scale: ‘How would you rate the 
clinician overall in this session, as a cognitive/interpersonal therapist?’ (1 =
Poor, 2 = Barely adequate, 3 = Mediocre, 4 = Satisfactory, 5 = Good, 6 
= Very good, 7 = Excellent). Videos between session 6 and 12 were 
randomly drawn and rated by both experts (three psychotherapists and 
one psychologist) and master level clinical graduate students specifically 
trained in one of the modalities (three students per modality). In total, 
129 unique CBT videos (n = 116 by students, n = 13 by experts, average 
number of video’s per patient: 2.34 (SD = 0.57)) and 142 unique IPT 
videos (n = 131 by students, n = 11 by experts, average number of 
video’s per patient: 2.29 (SD = 0.58)) were rated. For each session that 
was rated by multiple raters, mean scores for that specific session were 
computed (for CBT, 28 sessions were double rated by students, 11 ses-
sions by one student and one expert and 3 sessions by both students and 
the expert; for IPT, 47 sessions were double rated by students, 13 ses-
sions by one student and one expert and 9 sessions by both students and 
the expert). The reason that more videos were double-rated in IPT 
compared to CBT (n = 69 versus n = 42) is that more student raters were 
available in the IPT condition. Mean therapist competence scores were 
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subsequently computed per patient by calculating the mean of the 
competence scores for the rated sessions per patient. ICC’s between the 
different raters were good (>0.60) for the CTS and IPT-AQS total scores, 
except for the IPT-AQS scores between the experts and students. ICC’s of 
the item questions were poor. Details on the training of the raters, video 
ratings and inter-rater reliability coefficients (ICC’s) can be found in 
data supplement 1. Information about the therapist characteristics for 
each therapy modality can be found in Table 1. 

2.5. Process measures 

2.5.1. Common therapy process: therapeutic alliance 
Therapeutic alliance was with the short form of the Working Alliance 

Inventory (WAI patient version; Busseri & Tyler, 2003). The WAI mea-
sures tasks (e.g., behaviors and cognitions that form the therapeutic 
process), bonds (e.g., positive personal attachments between patient and 
therapist) and goals (e.g., therapist and patient mutually endorsing and 
valuing the goals) as components of the therapeutic alliance. The 
questionnaire consists of 12 items rated on a 5-point Likert scale and was 
completed online by the patient outside of the session, 1 and 6 months 
after the start of therapy. Note that the WAI was not measured at 
baseline because working alliance is not rated at baseline. Reliability (i. 
e., Cronbach’s alpha between .82 and .85) and construct validity of the 
Dutch WAI-patient version has been supported (Stinckens, Ulburghs, & 
Claes, 2009). 

2.5.2. Specific therapy processes: cognitive change, behavioral activation, 
therapy specific skills 

Three specific therapy processes were measured with patient self- 
report questionnaires. First, cognitive change was measured using the 
Cognition Checklist (CCL; Steer, Beck, Clark, & Beck, 1994). The CCL 
measures automatic thoughts and cognitions related to anxiety and 
depression in 26 items rated on a 5-point Likert scale. Reliability (i.e., 
Cronbach’s alpha between .89 and .92; test-retest correlations between 
0.58 and 68) and construct validity of the CCL has been supported (Steer 
et al., 1994; Taylor, Koch, Woody, & McLean, 1997). Second, behavioral 
activation was measured with the Behavioral Activation Depression 
Scale (BADS; Raes, Hoes, Van Gucht, Kanter, & Hermans, 2010) 
measuring avoidance behavior and activity level during the past week in 
25 items rated on a 7-point Likert scale. Reliability (i.e., Cronbach’s 
alpha = .88) and structural and construct validity of the Dutch BADS has 
been supported (Raes et al., 2010). Third, therapy skills were measured 
by the Cognitive Competencies of Cognitive Therapy Scale-Self Report 
(CCTS-SR; Strunk, Hollars, Adler, Goldstein, & Braun, 2014) in CBT and 
the IPT Skill Scale-Self Report (IPSS-SR; Bruijniks, DeRubeis, Hollon, & 
Huibers, 2019) for IPT. The CCTS-SR consists of 29 items focused on the 
patient’s ability to use behavioral activation and identify and challenge 
automatic thoughts and core beliefs on a 7-point Likert scale. The 
IPSS-SR measures the patients’ ability to link interpersonal events to 
depressive symptoms, to deal with grief, dispute, major life changes and 
make use of social skills and consists of 25 items on a 7-point Likert 
scale. These specific factors were measured at baseline and 6 months 
after start of therapy. Initial reliability (i.e. Cronbach’s alpha between 

.91 and 97; Bruijniks et al., 2019; Strunk et al., 2014) and construct 
validity (Strunk et al., 2014) for the CCTS-SR were supported. Note that 
the IPSS-SR and the CCTS-SR were administered in all treatment con-
ditions (CBT and IPT) of the sample. 

2.6. Therapy outcome 

Depressive symptoms during the past two weeks were measured with 
the Beck Depression Inventory II (BDI-II; (Beck et al., 1996). The BDI-II 
is a patient self-report questionnaire that consists of 21 items that are 
rated from 0 to 3. A score 0–13 indicates minimal depression, 14–19 
mild depression, 20–28 moderate depression and 29–63 severe depres-
sion. Depression was measured at baseline and 6 months after start of 
therapy. Reliability (Cronbach’s alpha = .9, retest reliability between 
0.73 and 0.96) and construct validity of the BDI-II has been supported 
(Wang & Gorenstein, 2013). 

2.7. Data analyses 

2.7.1. Aim 1: overall correlations between therapy quality, change in 
therapy processes and therapy outcome 

Pearson correlations between the quality of therapy, change in 
therapy processes and change in depressive symptoms (outcome) were 
calculated. Change scores (i.e., change from baseline to six months after 
start of therapy) were coded so that positive scores indicated an 
improvement in depression and pointed to an improvement in that 
process (i.e. increase in therapeutic alliance, behavioral activation, 
therapy skills and a decrease in dysfunctional thinking). Process- and 
outcome change scores were adjusted for baseline values by predicting 
the change score (dependent variable) with the score at baseline (in-
dependent variable) (for the WAI the score at month 1) and adding the 
residual (i.e., the difference between the predicted and observed change 
score) resulting from this model to the observed change score, resulting 
in the adjusted change score. Correlations of 0.10, 0.30 and 0.50 are 
considered as small, moderate and large correlations, respectively 
(Cohen, 1988). 

2.7.2. Aim 2: exploring individual differences in the correlations between 
therapy quality, change in therapy processes and therapy outcome 

2.7.2.1. Model building. First, we focused on building the best possible 
prediction model. Following the method of Kim et al. (2019), we 
compared model fit of three different models to arrive at the best 
possible model within this dataset. First, we used elastic net regression 
(Zou & Hastie, 2005) to develop a prognostic model that used baseline 
characteristics (n = 50) to predict therapy outcome six months after start 
of therapy. Elastic net regression is a regression method that combines 
different shrinkage methods (i.e., Lasso and Ridge regression) to identify 
the most important variables predicting outcome in a dataset. While 
Lasso regression enables deletion of variables from the model when they 
are not essential to the model, in Ridge regression variables are not 
deleted from the model but shrunk maximally if not essential to the 
model. Elastic net regression outperforms both forms of regression for 
multiple reasons, for example because it is able to cope with the model 
when the numbers of predictors is larger than the numbers of observa-
tions (and Lasso regression is not) and it is capable of producing a 
parsimonious model (which Ridge regression fails to do as it keeps all 
variables in the model) (Zou & Hastie, 2005). In this way, these methods 
aim to increase the power of the analyses (i.e., by reducing underfitting) 
while they also increase generalizability (i.e., by reducing overfitting, a 
concept that states that models perform well on training data but have 
high error rates when the model is performed on another dataset; 
Bleeker et al., 2003; Cohen & DeRubeis, 2018). Also, the use of internal 
cross-validation helps to decrease the degree of overfitting (Efron, 1983; 
Efron & Tibshirani, 1993, 1997; Bradley; Steyerberg et al., 2001). 

Table 1 
Therapist characteristics per therapy modality.   

CBT (n =
60) 

IPT (n = 66) 

Number of therapists involved in the study, n 41 25 
Clinical experience in general in years, M (SD) 9.36 (8.27) 12.55 

(8.77) 
Clinical experience in therapy modality in years, M 

(SD) 
7.72 (7.16) 5.5 (7.72) 

Note. For clinical experience general, data for n = 23 (CBT) and n = 20 (IPT) 
therapists were available. For clinical experience in therapy modality, data for n 
= 27 (CBT) and n = 18 (IPT) therapists were available. 
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Despite this, models still tend to overfit and have even better results in 
data on which the model was developed than in new data. To prevent 
overfitting and investigate how the model built in one part of the dataset 
would generalize to another part of the dataset, the data was divided in a 
training set and a test set. Prognostic models were tested for CBT and IPT 
separately. In model building for CBT and IPT separately, the partici-
pants of whom data on the quality of received CBT and IPT was available 
formed the test set (n = 60 for CBT and n = 66 for IPT), while the rest of 
the data formed the training set (n = 140 for CBT, n = 134 for IPT). 

Subsequently, out-sample predictions of the elastic net regression 
were compared to the out-sample predictions of a baseline model 
(including BDI-II baseline scores as the only predictor) and a theoretical 
(including predictors based on theory, CBT: BDI-II baseline, gender, 
current job, GAF-score, dysfunctional thinking, behavioral activation, 
CBT skills; IPT: BDI baseline, gender, current job, GAF-score, marital 
status, IPT skills; see also data supplement 2 for an exact definition of 
each construct). In the elastic net regression the following parameters 
were estimated in subsequent order: (1) alpha indicating the balance 
between Lasso (alpha = 1) and Ridge regression (alpha = 0), (2) lambda, 
reflecting the amount of shrinkage for the chosen alpha. The optimal 
alpha was chosen by estimating the cross-validated error for each po-
tential .05 alpha between 0 and 1 (i.e., 0, 0.05, 0.10 etc.). For each 
possible alpha 10-fold cross validation was conducted 25 times (i.e., 25 
iterations) and the cross-validated error computed. The alpha with the 
minimal mean cross validated error was chosen. Subsequently, the 
lambda with the lowest mean cross-validated error (minimal lambda) 
was computed using 10-fold cross validation with the optimal alpha 
included in the model and repeating this process 1000 times (i.e., 1000 
iterations). The success of prediction (i.e., prediction accuracy) for the 
minimal lambda was defined as the adjusted R-squared (explained 
variance corrected for the number of predictors). The theoretical and 
baseline models were trained using 10-fold cross-validation using the 
caret package in R. 

Because our training and test sample was smaller compared to the 
sample of Kim et al. (2019) (i.e., training sample n = 140 and test sample 
n = 60 in our study versus n = 193 in the training set and n = 48 in the 
test set in the study of Kim and colleagues) and might therefore be too 
small for adequate out-of-sample prediction, we decided to also report 
the within-sample predictions for each model (i.e. model was trained 
and tested in the same sample). Further details (i.e., pre-processing of 
the variables, imputation of missing data, in-sample and out-sample 
predictions) can be found in data supplement 2. 

2.7.2.2. Individual differences in predicting therapy outcome. The model 
with the strongest predictions (i.e., highest explained variance) was used 
to investigate individual differences in predicting therapy outcome. The 
individual predictive value of the prognostic model for each individual 
was computed by subtracting the predicted outcome from the observed 
outcome, resulting in the residual. A small residual indicated that the 
predicted outcome was close to the observed outcome: the smaller the 
residual, the better the prognostic model was in predicting therapy 
outcome. In contrast, a large residual indicated a large difference be-
tween predicted and observed outcome. Positive residuals indicated that 
patients had better therapy outcomes than expected and negative re-
siduals indicated that patients had worse therapy outcomes than ex-
pected. Individual differences in the importance of therapy quality and 
therapy processes were subsequently investigated in two steps. First, we 
tested the correlation between the residual score and both therapy 
quality (using z-scores) and change in therapy processes (i.e., where all 
changes in therapy processes were combined by using the mean z-score). 
Second, to enable testing whether patients with different residual scores 
respond differently to therapy quality and the different therapy pro-
cesses, we split the group into two groups based on the median of the 
size of the residual (i.e., hypothesized non-responsive patients whose 
baseline characteristics had a strong predictive value in therapy 

outcome: mean residual size: 3.54, SD = 2.19, n = 30 (CBT) and 2.63, SD 
= 1.57, n = 33 (IPT) versus the hypothesized responsive patients whose 
baseline characteristics had a weak predictive value in therapy outcome: 
mean residual size: 14.56, SD = 4.54, n = 30 (CBT) and 10.67, SD =
5.04, n = 33 (IPT)). More details on the definition of these groups can 
also be found in data supplement 2. Differences between groups in 
correlations between therapy quality and therapy outcome, and changes 
in therapy processes and therapy outcome were tested using a z-test 
(Preacher, 2002). In case of a relation between therapy quality or 
changes in therapy processes with patient responsiveness, we explored 
which baseline characteristics distinguish the responsive from the 
non-responsive patients using p < .01. 

3. Results 

3.1. Patient characteristics 

The sample (n = 126) mostly consisted of females (58.7%), mean age 
was 38 years (SD = 12.29), 36.5% had a partner, 50% was employed and 
44.8% experienced a recurrent depressive episode. The uniform distri-
butions of quality of treatment are shown in Fig. 2. Demographics and 
mean scores on the quality of therapy, therapy processes and therapy 
outcome per therapy modality can be found in Table 2. 

3.2. Overall correlations between therapy quality, change in therapy 
processes and therapy outcome 

There were no significant correlations between therapy quality and 
change in depressive symptoms (CBT: r = − 0.13, p = .35; IPT: r = − 0.05, 
p = .73) or between therapy quality and changes in therapy processes 
(CBT: BADS r = − 0.24, p = .09; CCTS-SR r = − 0.10, p = .48; WAI r =
− 0.26, p = .07; IPT: BADS r = − 0.07, p = .56; IPSS-SR r = − 0.10, p =
.49; CCTS-SR r = − 0.11, p = .45; CCL r = - 0.05, p = .69, WAI r = − 0.24, 
p = .10), except for the correlation between therapy quality and 
dysfunctional thinking (r = − 0.31, p < .05) and IPT skills (r = − 0.35, p 
< .05) in CBT. Here, higher CBT quality was related to less improvement 
in dysfunctional thinking and a decrease of IPT skills. Improvement on 
therapy processes, on the other hand, was significantly correlated with 
improvement in depressive symptoms in both CBT and IPT: improve-
ment in depression was correlated with an improvement in behavioral 
activation (CBT: r = 0.69, p < .01; IPT: r = 0.61 p < .01), IPT skills (CBT: 
r = 0.67, p < .01; IPT: r = 0.45, p < .01), CBT skills (CBT: r = 0.61, p <
.01; IPT: r = 0.36, p < .05), therapeutic alliance (CBT: r = 0.29, p < .05, 
IPT: r = 0.35, p < .05) and dysfunctional thinking (CBT: r = 0.70, p <
.01; IPT: r = 0.75, p < .01). 

3.3. Exploring individual differences in correlations between therapy 
quality, change in therapy processes and therapy outcome 

Individual differences in the success of the prognostic model in 
predicting the outcome was not correlated to quality of therapy (r =
− 0.06, p = .63 for CBT and r = − 0.13, p = .28 for IPT, left side Fig. 3a 
and b). In other words, therapy quality was not differently important for 
patients for whom it was easy (small residuals) or difficult (large re-
siduals) to predict therapy outcome. However, there was a significant 
correlation between the residual scores and change in therapy processes 
(r = 0.74, p < .001 for CBT and r = 0.58, p < .001 for IPT, right side 
Fig. 3a and b): change in therapy processes was differently important for 
patients with different sizes of residuals. When patients were split into 
two groups based on the residuals (patients for whom it was difficult to 
predict therapy outcome (large residuals) versus patients whose baseline 
characteristics already had a strong predictive value (small residuals)), 
there were no differences in therapy quality between the groups (also 
see Table 3), but change in therapy processes was larger in the patients 
for whom it was difficult to predict therapy outcome. This group seemed 
more responsive to changes in therapy processes compared to the other 
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group: correlations of dysfunctional thinking, behavioral activation, IPT 
skills in CBT and of dysfunctional thinking in IPT with therapy outcome 
were significantly higher compared to the correlations in the other, non- 
responsive group (also see Table 4). 

Analyses on the differences in patient baseline characteristics be-
tween responsive and non-responsive groups revealed that in CBT the 
responsive patients used more medication for anxiety or sleep problems 
(p < .01). There were no significant differences between responsive and 
non-responsive patients in IPT. 

4. Discussion 

This study investigated the relation between quality of therapy, 
change in therapy processes and depressive outcome. In a dataset with a 
large variation in therapy quality, no significant correlations were found 
between therapy quality and change in common and specific therapy 
processes or between therapy quality and therapy outcome, except for a 
correlation between therapy quality and dysfunctional thinking and IPT 
skills in CBT: higher CBT quality was related to less improvement in 
dysfunctional thinking and a decrease of IPT skills. Improvement in 
therapy processes was significantly associated with improvement in 
depressive symptoms. In addition, patients whose baseline characteris-
tics explained little in therapy outcome, improvement in therapy pro-
cesses played a larger role in the improvement of depressive symptoms 
compared to those whose baseline characteristics already explained 
substantial variance in therapy outcome. 

The common assumption in the field of psychotherapy that the 
quality of therapeutic procedures determine change in therapy processes 
and therapy outcome was not supported by the present results. One 

likely explanation for the lack of a clear relation between quality of 
therapy and therapy outcome is that, although variation in therapy 
quality was large and uniformly distributed, the overall therapy quality 
was too low to find a relation between therapy quality, changes in 
therapy processes and therapy outcome. If therapy quality was too low 
on average to move the processes, this would make it hard to find a 
correlation between therapy quality and change in therapy processes 
and therapy outcome. Indeed, only 43–78% and 53% of our sample 
received adequate CBT or IPT respectively, according to our quality 
check. This may indicate that the optimal sample to study the role of 
therapy quality not only needs to be uniformly distributed and contain 
large variation, but also requires that the mean of therapy quality is high 
enough to detect these relationships. Alternative explanations for an 
absence of a therapy quality-outcome relation might be that therapy 
quality is only related to symptom change in the beginning of treatment 
(Kazantzis et al., 2018) or that the relation between therapy quality and 
outcome can be only captured when investigated on a session-to-session 
basis (Strunk et al., 2010; Webb et al., 2010). One possible explanation 
for why better therapy quality was related to worse improvement in 
dysfunctional thinking and IPT skills is related to the concept of thera-
pist responsiveness (Stiles, Honos-Webb, & Surko, 1998; Webb et al., 
2010), the fact that therapist deliver their behavior according to the 
context. For example, especially in the case of patients with very severe 
depression, therapists will do their utmost to perform the treatment as 
good as possible (with high therapy quality as a result). Because these 
might be the patients who do not improve, or even deteriorate, the 
presence of these patients in the sample may lead to zero or negative 
correlations between therapy quality and subsequent changes in therapy 
processes and outcome. 

Fig. 1. Framework of the present study, focusing on correlations, and individual differences in correlations (also called patient responsiveness) between therapy 
quality, change in therapy processes and therapy outcome. Note that we do not intend to analyze these bivariate relations as part of a mediation model. 

Fig. 2. Distributions of therapy quality for CBT (left; Cognitive Therapy Scale, CTS); range = 11–77) and IPT (right; IPT Adherence and Quality Scale, IPT-AQS); 
range = 9–125). 
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In line with previous studies, our explorative analyses illustrate that 
there is a group of patients for whom changes in therapy processes (in 
this study: changes in dysfunctional thinking, behavioral activation, and 
IPT skills) are more important than for others. Results additionally 
suggested that the patients who use medication related to anxiety and 
sleep problems at baseline seem to be more responsive in CBT. Although 

explorative, this characteristic adds to previous findings that pointed out 
that less recurrent depression (Lorenzo-Luaces et al., 2014, 2017), me-
dium prognosis (Forand et al., 2017), higher life satisfaction (Zilcha--
Mano, Lipsitz, & Errázuriz, 2017) and interpersonal characteristics 
(Zilcha-Mano, Muran, et al., 2017) interact with therapy procedures or 
change in therapy processes in the effect on CBT outcome and should be 
included in future studies. 

One of the major advantages of the present study was the extensive 
measurement of therapy quality by both trained student raters and ex-
perts that informed on the complexity and interpretation of these mea-
sures. First, our results indicated that, at least in this study, established 
rating scales yield a more reliable measure of therapy quality compared 
to the use of single items. Second, our findings indicate that although 
consistency between students and experts on the CTS was sufficient, 
consistency between students and experts on the IPT-AQS was low. 
These finding are in line with the fact that psychometric properties on 
the IPT-AQS are lacking, while these have been found to be sufficient for 
the CTS. Possible explanations for the discrepancy between experts and 
students in the IPT quality ratings could thus be deficits in the psycho-
metric properties on the IPT-AQS, but could also indicate the gap in IPT 
knowledge and expertise between the students and the experts. In 
contrast to CBT, IPT is not part of the standard Master psychology 
program in the Netherlands. Students might therefore be less familiar 
with IPT, and a 4-h training might not be enough the teach them the 
underlying principles. By showing that interrater reliability may differ 
between the use of ratings instruments or single items, and between 
students and experts in IPT, our study underlines the complexity of 
making comparisons between studies that use video-ratings to rate 
therapy quality. Other major strengths of the present study were the 
large variation in therapy quality and the presence of the measurement 
of both common and specific process variables. In addition, the present 
study used advanced statistical machine learning models to select the 
most reliable and generalizable prediction model that was possible in 
the present sample size. 

However, the present study also has limitations. First, although the 
advanced machine-learning statistics helped us to overcome issues with 
overfitting to a certain degree, sample size and power in the present 
study was still limited (albeit still relatively large in comparison with 
many other clinical trials in the field). Results should therefore be 
replicated before final conclusions on individual differences in the 
importance of therapy process change can be drawn. In addition, we 
were not able to use the out-of-sample predictions used to identify in-
dividual differences in responsiveness to therapy quality and therapy 
processes. Thus, the prognostic models used to identify individual dif-
ferences in responsiveness to therapy quality and therapy processes 
might have been overfit in the present sample (Cohen & DeRubeis, 2018; 
Luedtke, Sadikova, & Kessler, 2019). The results of the present sample 
might therefore be limited and specific to the population in the present 
sample, that relative to earlier CBT-IPT trials includes fewer patients 
with a low educational background and fewer patients with recurrent 
depression (Bruijniks et al., 2020). Also, patients in the test sample (i.e., 
the patients whose therapy sessions were video rated) were less likely to 
have a parent born outside the Netherlands and had lower scores on the 
BDI-II compared to the patients in the training sample (i.e., including 
patients with and without video-ratings), which might have led to some 
degree of selection bias. Despite these limitations, we believe that this 
study provides a valuable first demonstration of a method to investigate 
individual differences in process-outcome relations that already indi-
cated that the importance of therapy processes might vary between 
patients. 

Second, although our study included elaborate measurements of 
therapy quality, interpretation of these measures remains limited. In 
regard to the CTS, research already showed that different raters might 
have different ideas about which therapist behaviors are consistent with 
high quality and that the characteristics of the patient or student-rater 
may influence the ratings (Ezawa, Bartels, Pfeifer, & Strunk, 2020; 

Table 2 
Patient characteristics per therapy modality.   

CBT (n =
60) 

n IPT (n = 66) n 

Demographics 
Female, n (%) 36 (60) 60 38 (57.6) 66 
Age in years, M (SD) 37.81 

(39.50) 
60 38.18 

(12.13) 
66 

Partner, n (%) 23 (38.3) 60 23 (34.8) 66 
Active employment, n (%) 31 (51.7) 60 32 (48.5) 66 
Recurrent depression, n (%) 21 (42) 50 26 (47.3) 55 
Number randomized to twice-weekly 

sessions, n (%) 
29 (48.33) 60 33 (50) 66 

Quality of therapy procedures 
CBT: CTS total score, M (SD) 45.94 (9.37) 60 –  
IPT: IPT-AQS total score, M (SD) –  66.48 

(14.02) 
66 

Quality item score, M (SD) 3.73 (1.07) 60 3.64 (1.02) 66 
CTS total score ≥ 40, % 78.3 60   
% adequate therapy 43.33 60 53.03 66 
Therapy processes 
Therapeutic alliance 
WAI month 1, M (SD) 41.21 

(10.30) 
52 41.89 (8.23) 59 

WAI month 6, M (SD) 43.31 
(11.10) 

54 44.53 (8.92) 49 

Dysfunctional thinking 
CCL baseline, M (SD) 44.91 

(15.34) 
59 42.24 

(17.24) 
66 

CCL month 6, M (SD) 35.92 
(21.77) 

51 32.53 (8.2) 49 

Behavioral activation 
BADS baseline, M (SD) 68.71 

(19.56) 
59 68.66 

(20.29) 
66 

BADS month 6, M (SD) 88 (25.46) 49 91.67 
(27.23) 

46 

CBT skills 
CCTS-SR baseline, M (SD) 79.16 

(19.25) 
59 83.07 

(23.37) 
66 

CCTS-SR month 6, M (SD) 108.28 
(28.68) 

52 112.20 
(28.65) 

49 

IPT skills 
IPSS-SR baseline, M (SD) 91.71 

(19.21) 
59 92.81 

(17.71) 
66 

IPSS-SR month 6, M (SD) 103.33 
(21.51) 

48 112.20 
(28.65) 

45 

Therapy outcome 
BDI-II baseline score, M (SD) 35.60 (8.88) 60 33 (10.25) 66 
BDI-II score at month 6, M (SD) 21.40 

(13.93) 
52 18.77 

(13.09) 
49 

Note. BADS = Behavioral Activation Depression Scale, BDI-II = Beck Depression 
Inventory II, CBT = Cognitive Behavioral Therapy; CCL = Cognition Checklist; 
CCTS-SR = Cognitive Competencies of Cognitive Therapy Scale-Self Report; 
CTS= Cognitive Therapy Scale (range = 11–77); IPSS-SR = IPT Skill Scale-Self 
Report; IPT = Interpersonal Psychotherapy; IPT-ASQ = IPT Adherence and 
Quality Scale (range = 9–125); M = mean; SD = standard deviation; WAI =
Working Alliance Inventory. CTS and IPT-AQS item scores were rated by the 
following question on a 7-point Likert scale: ‘How would you rate the clinician 
overall in this session, as a cognitive/interpersonal therapist?’ (1 = Poor, 2 = Barely 
adequate, 3 = Mediocre, 4 = Satisfactory, 5 = Good, 6 = Very good, 7 =
Excellent). Percentage adequate therapy was defined as a score ≥4. Earlier 
studies reported a mean score of 3.76 (SD = 0.76) on the WAI in a general 
clinical population (i.e., note that a mean score of 3.76 relates to a mean total 
score of 45.12; Stinckens et al., 2009) and a mean of 72.63 (SD = 20.03) on the 
BADS (Raes et al., 2010), 93.97 (SD = 26.36) on the CCTS-SR (Strunk et al., 
2014) and 24.04 (SD = 10.96) and 15.25 (SD = 8.93) on the two subscales of the 
CCL (Steer et al., 1994) in depressed populations. 
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Schmidt, Strunk, DeRubeis, Conklin, & Braun, 2018), while the IPT-QAS 
has not even been validated yet and the congruence between student 
and expert ratings on the IPT-QAS was low. A potential lack of valid and 
reliable measurement on IPT quality could also be a potential explana-
tion for not finding a relation between IPT quality and therapy process 
or outcome change. Also, methods to rate quality of therapy differ be-
tween studies (i.e., different number of raters, different percentage of 
videotapes rated, different expertise of the raters, different therapist and 
patient samples to be rated). It is therefore very difficult to compare 
quality ratings between studies and it is also not very clear which 
therapy quality score could be considered as good therapy quality. 

Future research on the relation between therapy quality, therapy 
processes and outcome might be improved in the several ways. First, in 
the context of RCTs, researchers should take the variation and mean 
levels of therapy quality in account when making interpretations of their 
findings on the relation between quality of therapy, therapy processes 

and therapy outcome. In case variation in therapy quality or the overall 
therapy quality mean is low, or therapy quality is non-uniformly 
distributed, interpretations about the relation between therapy 

Fig. 3a. The relation between the residual (difference between observed and predicted therapy outcome, also reflecting the success of the prognostic model in 
predicting the outcome) and therapy quality (left), and between the residual and change in therapy processes (right), for CBT. Note that a residual of 0 would indicate 
that the prognostic model perfectly predicts therapy outcome, that positive residuals indicated that the patients had much better therapy outcomes than expected 
based on the prognostic model, and negative residuals indicated that the patients had much worse therapy outcomes than expected based on the prognostic model. 

Fig. 3b. The relation between the residual (difference between observed and predicted therapy outcome, also reflecting the predictive value of the prognostic model) 
and therapy quality (left), and between the residual and changes in therapy processes (right), for IPT. Note that a residual of 0 would indicate that the prognostic 
model perfectly predicts therapy outcome, that positive residuals indicated that the patients had much better therapy outcomes than expected based on the prog-
nostic model, and negative residuals indicated that the patients had much worse therapy outcomes than expected based on the prognostic model. 

Table 3 
Correlations between therapy quality and therapy outcome in relation to patient 
responsiveness.   

Non- responsive n Responsive n 

Quality of CBT -.13 22 -.14 30 
Quality of IPT .07 19 -.12 30 

Note. Quality of therapy were measured with the Cognitive Therapy Scale (CTS) 
for CBT and the IPT Adherence and Quality Scale (IPT-AQS) for IPT. Note that 
there were no significant differences in correlations between the groups. 

Table 4 
Individual differences in the correlation between therapy processes and therapy 
outcome.   

Non- responsive n Responsive n 

CBT 
Alliance (WAI) .14 21 .41* 27 
Dysfunctional thinking (CCL)a .35 22 .77** 29 
Behavioral activation (BADS)b .28 20 .82** 29 
CBT skills (CCTS-SR) .54** 22 .65** 30 
IPT skills (IPSS-SR)b .09 19 .76** 29 
IPT 
Alliance (WAI) .34 19 .37 28 
Dysfunctional thinking (CCL)b .24 19 .84** 30 
Behavioral activation (BADS) .47 16 .70** 30 
CBT skills (CCTS-SR) .40 19 .36 30 
IPT skills (IPSS-SR) .22 15 .50** 30 

Note. BADS = Behavioral Activation Depression Scale; CBT = Cognitive 
Behavioral Therapy; CCL = Cognition Checklist; CCTS-SR = Competencies of 
Cognitive Therapy Scale – Self Report; IPT = Interpersonal Psychotherapy; IPSS- 
SR = Interpersonal Psychotherapy Skills Scale – Self Report; WAI = Working 
Alliance Inventory. * significant correlation at p < .05, ** significant correlation 
at p < .01. a significant difference in correlation between the responsive and non- 
responsive group at p < .05, b significant difference in correlation between the 
responsive and non-responsive group at p < .01. 
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quality, therapy processes and therapy outcome might be limited. Sec-
ond, the measurement of therapy quality should be improved. New 
developments in improving the ratings of the quality of cognitive ther-
apy are described by Schmidt et al. (2018) and Boyle et al. (2019) and 
should be used in new studies that include ratings of therapy quality. 
Based on our findings, future studies might consider a longer and more 
extensive training to increase the interrater reliability of the ratings. 
Third, more research is necessary to develop a complete picture of the 
therapy processes that are important for specific types of patients to 
alleviate depression. So far studies mostly focused on individual differ-
ences in response to therapeutic alliance and engagement in CBT, while 
the results in the present study suggest that there might also be indi-
vidual differences in the role of changes in dysfunctional thinking, 
behavioral activation and IPT skills in the improvement of depression. 
Future studies should focus on both common and specific therapy pro-
cesses, distinguish between treatment modalities (for example: CBT 
versus IPT) and recognize that within therapy modalities the relation 
between patient characteristics and process change might be different 
for different levels of therapy quality. Machine learning approaches (i.e. 
random forest modeling, Bootstep AIC; Garge, Bobashev, & Eggleston, 
2013; Rizopoulos & Rizopoulos, 2009) may be helpful to increase 
insight into whether different patient characteristics interact with 
changes in different therapy processes to reduce depression (for a recent 
example see: Rubel, Zilcha-Mano, Giesemann, Prinz, & Lutz, 2020). 
Algorithms that predict which patient is most responsive to which 
therapy processes might help to optimize the delivery of treatment 
packages. For example, a patient who is predicted to be most responsive 
to changes in dysfunctional thinking to improve should probably start 
with cognitive change procedures to alleviate depression, while for the 
patient where change in behavioral activation is predicted to be most 
important, it might be best to start with behavioral activation. Subse-
quent tests should point out whether these personalized treatment paths 
improve outcomes in psychotherapy for depression. Besides the use of 
large datasets to develop algorithms for personalizing treatment, 
experimental lab studies could inform on what therapeutic procedure is 
helpful for whom. For example, the utility of algorithms that have been 
developed in large observational samples could be tested in (sub) clin-
ical lab studies before conducting a large randomized trial. Another way 
to increase insight in the role of therapy quality and individual differ-
ences in therapy outcomes that allows for more control on the variation 
of therapy quality might be by ranking clinically trained and untrained 
study therapists on competence by using the Standardized Competence 
Assessment Rating Scale and subsequently randomize (sub) clinical 
participants to different levels of therapy quality (Schmidt et al., 2018). 
Last, future studies should pay attention to the external validation of 
models that are used to personalize treatments (Van Bronswijk, Bruij-
niks et al., 2020). Although data from randomized controlled trials can 
provide valuable insight and recommendations for future research, re-
sults cannot be automatically be generalized to other settings or sam-
ples. In the context of the present study would it therefore be interesting 
to see whether the present results can be repeated in another dataset. 

The present study investigated the relation between the quality of 
therapy, change in therapy processes and therapy outcome and explored 
individual differences in the importance of therapy quality and therapy 
processes. In a sample with large variation, but overall low levels of 
therapy quality, there was no correlation between therapy quality and 
therapy outcome or between therapy process change and therapy 
outcome, except for a correlation between therapy quality and 
dysfunctional thinking and IPT skills in CBT, while improvements in 
both common and specific therapy processes were related to improve-
ments in depressive symptoms. The importance of the role of certain 
therapy processes in the improvement of depression differed between 
patients. Future research should replicate the proposed method and 
findings, take into account the variation of therapy quality, focus on 
improved measurement of therapy quality and use a combination of 
machine learning techniques and experimental lab studies to 

disentangle to which extent, and for whom, therapy quality and therapy 
processes play a role in the reduction of depression. 
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