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a b s t r a c t

Background: Identifying patient characteristics that predict response within treatments (prognostic) or
between treatments (prescriptive) can inform clinical decision-making. In this study, we sought to
identify predictors of response to evidence-based treatments in a sample of depressed patients seeking
help in routine practice.
Methods: Data come from a pragmatic trial of 174 patients with major depression who received an
evidence-based treatment of their own choice: cognitive therapy (CT), interpersonal therapy (IPT),
antidepressant medication (ADM) alone or in combination with either of the two psychotherapies.
Patient characteristics measured at baseline were examined to see if they predicted subsequent response
as measured with the Beck Depression Inventory (BDI) over the course of 26 weeks of treatment, using
mixed regression modeling.
Results: Higher agoraphobia scores at baseline predicted more change in depression scores across
treatments, irrespective of the treatment received. Physical functioning moderated the response to
treatment: patients with high physical functioning fared better in combined treatment than patients
with low physical functioning, whereas physical functioning did not predict a differential response in the
psychotherapy group. Moreover, the lowest levels of physical functioning predicted an increase of
depressive symptoms in combined treatment.
Limitations: A relatively small sample size, and selection of several predictors that were less theory-
driven, which hampers the translation to clinical practice.
Conclusions: If replicated, the prognostic and prescriptive indices identified in this study could guide
decision-making in routine practice. Development of more uniform requirements for the analysis and
reporting of prediction studies is recommended.

& 2013 Elsevier B.V. All rights reserved.

1. Introduction

Numerous trials have demonstrated that cognitive therapy (CT)
and interpersonal therapy (IPT) are effective, well-established
treatments for unipolar depression (Anderson, 2001; Cuijpers

et al., 2008; Gibbons et al., 2012), and the same can be said for
antidepressant medications (ADM) (Anderson, 2001; Gibbons et al.,
2012). Psychotherapy and antidepressants are frequently delivered
concurrently, and when combined have somewhat greater effec-
tiveness than either modality alone (Cuijpers et al., 2009a, 2009b).

Predictors of treatment outcome are valuable, as they can guide
decision-making in routine practice. Predictors come in two types, are
generated by different types of designs, and can have different uses
(Fournier et al., 2009). Prognostic variables derive from designs that
hold treatment constant (or ignore differences in modality) and seek
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to determine whether individual differences measured at baseline
predict subsequent variation in response (Kraemer et al., 2002).
Prognostic indices tell us which patients benefit most from a given
treatment, but not which treatment is best for a given patient. They
identify which patients require special attention, such as different
types or doses (i.e., more medication or sessions) of treatment.

Prescriptive variables, also known as moderators, derive from
comparative treatment designs and seek to determine whether
individual baseline differences predict subsequent variation in
response as a function of treatment type (Kraemer et al., 2002).
Prescriptive indices can determine the optimal treatment for a
given patient. As Kazdin (2007) has noted, moderation always
implies differential mediation, as differential effects imply differ-
ential causal pathways to change. Understanding how treatments
work can inform improving existing treatments and developing
new ones. Thus, identifying predictive indices (both prognostic
and prescriptive) has both clinical and scientific importance.

In the past decades, many prediction models have been reported,
often from randomized treatment studies. Reviewing the vast
literature on predictors of treatment outcome reveals mixed and
sometimes even conflicting results (Papakostas and Fava, 2008;
Nilsen et al., 2012). Mood disorders and most other psychopathol-
ogy domains lack a consistent evidence base for predictors of
treatment outcome. To draw conclusions from the extant literature
is virtually impossible given the heterogeneity in reported study
designs, patient samples, treatments, outcome measures, and sta-
tistical approaches. Prediction models are particularly prone to
arbitrary findings, statistical errors, and misinterpretation, as they
typically allow a large variety of modeling options in combination
with large numbers of variables to study within each other's
context. Moreover, as Fournier et al. (2009) point out, most predic-
tion studies have derived from a single treatment modality (prog-
nostic only), whereas prediction analyses encompassing more than
one treatment condition might yield more information (prescrip-
tive), especially in identifying moderators.

Rather than providing another exhaustive overview of the
existing literature, we focus on three eminent randomized treat-
ment prediction studies of greatest relevance to the present study
because of the treatments they compare: Sotsky et al. (1991),
Fournier et al. (2009), and Carter et al. (2011).

The National Institute of Mental Health Treatment of Depression
Collaborative Research Project (TDCRP) compared the effects of 16
weeks of randomly assigned CT, IPT, ADM (imipramine) with clinical
management, and placebo with clinical management. Investigators
found no overall outcome differences among the groups (Elkin et al.,
1989), although a reanalysis found CT to be less efficacious than
ADM in more severely depressed patients, an instance of modera-
tion (Elkin et al., 1995). Sotsky et al. used the TDCRP data to
investigate other potential prognostic and prescriptive predictors
of outcome (1991). Controlling for baseline depressive severity and
marital status, they found six prognostic indices of depressive
severity at the end of the 16-week trial: social dysfunction;
cognitive dysfunction; (low) expectation of improvement; “endo-
genous” depression; double depression; and duration of current
episode. They also identified three prescriptive indices (moderators)
of treatment outcome relative to pill-placebo; patients with low
social dysfunction showed a better (specific) response to IPT;
patients with low cognitive dysfunction showed a better (specific)
response to CT or ADM; and patients with high work dysfunction
showed a better (specific) response to ADM. None of these indices
predicted differential response among the active treatments.

As questions have been raised about the adequacy of the
implementation of CT in the TDCRP (Jacobson and Hollon, 1996b,
1996a), a more recent treatment study was designed to investigate
whether ADM truly outperforms CT in treating more severely
depressed patients when both are adequately implemented

(DeRubeis et al., 2005; Hollon et al., 2005). In that trial, both CT
and ADM (paroxetine) were superior to pill-placebo at 8 weeks in
terms of categorical response and virtually identical to one
another at week 16. Using an elegant, multivariate data analytic
strategy, Fournier et al. (2009) found three prognostic indices that
predicted less favorable outcome at 16 weeks regardless of
treatment condition: chronic depression, older age, and lower
intelligence. They also found three prescriptive indices (modera-
tors) of outcome, indicating subsets of patients who did better in
CT than in ADM: patients who were married, unemployed, or had
a greater number of recent life events. They concluded that these
prognostic indices might usefully identify subgroups of patients
who required more or different treatments, whereas the prescrip-
tive indices identified might define subgroups of patients who
might particularly benefit from CT relative to ADM. Two previous
analyses of the same sample that focused on single moderators
found: (1) depressed patients with comorbid personality disorders
responded better to ADM than to CT, whereas patients without
comorbid personality disorders responded better to CT than to
ADM (Fournier et al., 2008); and (2) patients who had previously
taken ADMs responded better to CT than to ADM, whereas
patients without a medication history responded similarly to
either (Leykin et al., 2007a).

Finally, the Christchurch Psychotherapy for Depression Study,
comparing the effectiveness of randomly assigned IPT or CT for
major depression, found no differences in outcome between the
two psychotherapies in the full sample (Luty et al., 2007). However,
separate analyses found that patients with severe depression (Luty
et al., 2007) or with a comorbid personality disorder (Joyce et al.,
2007) fared better in CT than in IPT, suggesting that each was a
prescriptive index that moderated response to differential treat-
ment. A subsequent multiple prediction analysis identified three
prognostic and one prescriptive indices: a single episode of depres-
sion (versus recurrent depression), a higher perceived logicalness of
therapy, and a moderate belief that childhood factors caused the
depression were all associated with better overall outcomes post-
treatment (all prognostic), whereas patients with more comorbid
personality disorder symptoms did better in CT than in IPT (pre-
scriptive) (Carter et al., 2011).

Despite the evident relevance of these findings, the results
from RCTs do not necessarily translate to the routine practice they
ultimately intend to inform. It can be argued that patient samples
in RCTs do not represent populations in general practice
(Zimmerman et al., 2005), as randomization by definition excludes
patients unwilling to be randomized and general practice often
delivers less optimal treatment than in controlled trials (Westen
et al., 2004). Moreover, patient preference is an essential variable
in general practice that most RCTs ignore or even contravene. The
transportability of evidence-based treatments to regular treatment
settings and the perceived gap between science and practice in the
(mental) health field has received much discussion (e.g. Chalkidou
et al., 2012; Leykin et al., 2007b; Shafran et al., 2009). Never-
theless, it remains an empirical question whether the predictors
and moderators identified in RCTs translate to routine practice,
where choice of treatment more often reflects limited treatment
availability and access than a true choice of options.

We present data from a sample of depressed patients who
received an evidence-based treatment of their own choice in a
naturalistic setting, using a controlled but non-randomized study
design. Patients could choose between cognitive therapy (CT) or
interpersonal psychotherapy (IPT), with or without antidepressant
medication (ADM), or ADM alone. We previously reported on the
relative effectiveness of the interventions and lack of outcome
differences between them, aside from a time � treatment interaction
wherein patients who received CT improved faster across the first 16
weeks in monotherapy than combined treatment, although outcomes
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were similar by 26 weeks (Peeters et al., 2012). Our goal in the current
study was to identify predictors of response (both prognostic and
prescriptive) to evidence-based treatment in routine care, using the
analytic approach developed by Fournier et al. (2009). We believe we
are the first to do so.

2. Methods

2.1. Design of the study

We conducted a controlled but non-randomized study of up to
26 weeks of treatment conducted in a naturalistic setting. Patient
preference determined treatment allocation.

2.2. Participants

Participants were depressed patients seeking treatment at the
mood disorders treatment program of an outpatient mental health
care centre (RIAGG Maastricht) in Maastricht, the Netherlands.
This secondary care facility treats individuals aged 18–65 with
varied psychiatric disorders referred by other health professionals
(e.g., general practitioners and social workers). Health insurance
companies cover the entire cost of treatments at the centre. Initial
screening triages patients to specialized treatment programs for
further diagnostic interviewing and treatment.

The only inclusion criterion was a primary diagnosis of non-
delusional major depressive disorder (MDD) determined with the
Structured Clinical Interview for DSM-IV Axis I (SCID-I): (First
et al., 1996). Trained masters- or doctoral-level psychologists,
psychotherapists, psychiatrists, and senior psychiatric residents
(supervised by psychiatrists with a minimum of 5 years clinical
experience) administered the SCID-I as a routine part of the
diagnostic procedure in the mood disorders program. Inter-rater
reliability of the SCID-I was not assessed. The only study exclusion
criteria were primary diagnoses other than MDD (e.g., bipolar
disorder, psychotic disorder, or substance abuse), high acute
suicide risk, and insufficient fluency in Dutch. Comorbid secondary
Axis I (e.g. panic disorder) and Axis II diagnoses (e.g. avoidant
personality disorder) were permitted.

The Ethics Committee of Maastricht University approved the
study. All participants provided written informed consent, after
which they were invited to the clinic for the baseline assessment.
Treatment usually started a week after the baseline assessment. Of
all eligible individuals referred to the mood disorders treatment
program, 65% agreed to study participation. No information about
baseline characteristics of non-participants is available, which
prevents comparing them with study participants.

2.3. Treatments

In the mood disorders program, depressed individuals prefer-
entially receive treatment with CT, IPT, ADM, or combined CT/ADM
or IPT/ADM. Patients already receiving ADM from their general
practitioner at study entry were free to continue or discontinue,
with or without psychotherapy.

For statistical reasons, we omitted the ADM-only group from
the analysis: the subsample was small (n¼16), and as we had to
build regression models that contained many predictors and
interactions with treatment, including a fifth treatment group
would have made prediction analysis virtually impossible which
already entailed many higher order interactions (see statistical
section). We chose to leave out the ADM-only group because we
felt this to be the least representative group: most patients come
to the mental health centre seeking some sort of psychotherapeu-
tic help.

Length of acute treatment depended on achieving remission,
which varied between 6 and 26 weeks. Patients whose treatments
lasted longer than 26 weeks due to non-response were included in
the analysis up until that point. CT and IPT typically ranged
between 12 and 20 sessions.

During the diagnostic work-up, consisting of an open interview
and the SCID-I, patients received verbal and written information
about treatment options in the mood disorders program. Patients
were explicitly informed that CT and IPT are time-limited, empiri-
cally validated therapies lasting a maximum of 15–20 sessions.

After this work-up, a multidisciplinary team meeting, briefly
discussing clinical history and diagnosis, yielded a treatment
recommendation. Treatment recommendations were mostly based
on evidence-based clinical decision rules (e.g. in case of severe
depression, combination treatment is recommended) or clinical
intuition (e.g. in case of dominant interpersonal problems, IPT is
recommended) in the absence of evidence for a recommendation.
As is typical in Dutch treatment settings, patient and therapist
agreement determined the final choice of treatment, predomi-
nantly guided by patient preference.

2.3.1. Cognitive therapy
Licensed psychologists and psychotherapists provided CT. Their

CT experience ranged from 1 to 12 years at study onset. Three
therapists were faculty teaching post-graduate courses in CT. All
therapists received appropriate training and followed the proce-
dures outlined in standard texts of CT for depression (Beck et al.,
1979). Weekly sessions typically lasted 50 min, with the possibility
of fortnightly booster sessions in later stages. CT therapists met
together weekly for 60 min to review ongoing cases and address
difficulties encountered during therapy.

2.3.2. Interpersonal psychotherapy
Licensed psychologists, psychotherapists, and psychiatrists

provided IPT. Their IPT experience ranged from 1 to 10 years at
the beginning of the study. Three therapists were faculty in post-
graduate IPT courses. All therapists received appropriate training
and followed the procedures outlined in standard texts of IPT for
depression (Klerman et al., 1984). As in CT, sessions were held for
50 min weekly with the possibility of maintenance sessions
following acute phase treatment. IPT therapists also met for an
hour weekly to review ongoing cases.

2.3.3. Pharmacotherapy
Patients in the combined treatment conditions received addi-

tional 15-min ADM sessions. These sessions focused on medication
management (biochemical rationale, discussion of adverse events,
dosage adjustment) and management of the patients' functioning
(assessing functioning in major life spheres). Techniques and
strategies specific to CT or IPT were neither encouraged nor strictly
prohibited. Most participants received a serotonin reuptake inhi-
bitor (SSRI) following national and international guidelines. In case
of SSRI non-response in the current episode, participants were
prescribed another SSRI, venlafaxine, or a tricyclic, augmented
with lithium when necessary.

2.4. Outcome measure

The Beck Depression Inventory Second Edition (BDI-II): (Beck
et al., 1996) was the main outcome measure, assessed pre-
treatment (before treatment allocation) and at 8, 16, and 26 weeks.
The BDI measures depressive severity, with higher scores indicat-
ing more severe depression (range 0–63). Its construct validity and
reliability have received consistent support in varied samples
(Beck et al., 1996).
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2.5. Predictor variables

There are two general approaches to prediction analysis: (1)
associating a selection of clinically meaningful patient character-
istics at baseline with prospective outcome or (2) building a
statistical model that provides the (statistically) optimal combina-
tion of baseline characteristics to predict prospective outcome. We
chose the latter, simultaneously investigating as many potential
predictors as possible, rather than a (limited) selection of pre-
dictors based on theory. Following the recommendations of
Fournier et al. (2009), we analyzed potential predictors in separate
domains (see statistical analysis). Potential predictors were all
measured at baseline (before treatment allocation), using vali-
dated instruments or self-report. Continuous variables were cen-
tered on the grand mean, while categorical variables were made
binary for the ease of interpretation and analysis.

2.5.1. Domain 1: depression-related variables
We included the following variables: SCID-I (First et al., 1996)

diagnosis of recurrent depression (0¼first episode, 1¼recurrent
depression); number of previous episodes; duration of depression
(months); previous depression treatment (0¼no, 1¼yes); and
current antidepressants prescribed by GP (0¼no, 1¼yes).

2.5.2. Domain 2: demographic variables
Variables included: age, gender (0¼female, 1¼male); education

(0¼ low, high school or basic education, 1¼high, professional
education or university); partner status (0¼no partner, 1¼partner);
active employment (0¼no, 1¼yes); monthly income (0¼ less than
€2500, 1¼€2500 or more); and negative life events (e.g., death of a
loved one, divorce, loss of job, etc.) in the preceding 12 months
(0¼no, 1¼yes).

2.5.3. Domain 3: psychological processes and beliefs
Variables included: expectation of treatment outcome (0¼ learn to

deal with depression, 1¼become less depressed); rumination, mea-
sured with the Ruminative Response Scale (RRS; (Nolen-Hoeksema,
1991)); worry, measured with the Penn State Worry Questionnaire
(PSWQ; (Meyer et al., 1990)); positive metacognitive beliefs about
rumination, measured with the Positive Beliefs about Rumination Scale
(PBRS; (Papageorgiou and Wells, 2001b)); and negative metacognitive
beliefs about rumination, measured with the Negative Beliefs about
Rumination Scale (NBRS; (Papageorgiou and Wells, 2001a)).

2.5.4. Domain 4: psychological distress
Psychological distress (overall emotional dysfunction) was

measured with the Symptom Check-List 90 (SCL-90; (Derogatis
et al., 1973)), using its nine subscales in the Dutch translation
((Arrindell and Ettema, 1981)): agoraphobia (SCL-AGO); anxiety
(SCL-ANX); depression (SCL-DEP); somatic complaints (SCL-SOM);
insufficiency of thoughts and actions (SCL-INS); distrust and
interpersonal sensitivity (SCL-DIS); hostility (SCL-HOS); and sleep
problems (SCL-SLE). Also assessed in this domain was the total
number of SCID-I (First et al., 1996) diagnoses, including depres-
sion. This variable is essentially a measure of comorbidity, and
contains information on the number of comorbid disorders.

2.5.5. Domain 5: quality of life
The RAND-36 Health Survey (RAND-36; (Hays et al., 1993)) assessed

quality of life, covering several health domains in nine distinct
subscales: physical functioning (RAND-PHY); social functioning
(RAND-SOC); role limitations (physical problem) (RAND-RPH); role
limitations (emotional problem) (RAND-REM); vitality (RAND-VIT);
mental health (RAND-MEN); pain (RAND-PAI); general health

perception (RAND-PER); and perceived health change during the last
year (RAND-CHA).

2.5.6. Domain 6: reasons for depression
Patients' conceptualization of why they were depressed was

assessed with the nine subscales of the Reasons for Depression
Questionnaire (RFD; (Addis and Jacobson, 1995)): characterological
(RFD-CHA), existential (RFD-EXI), interpersonal conflict (RFD-CON),
intimacy (RFD-INT), achievement (RFD-ACH), relationship (RFD-REL),
physical (RFD-PHY), childhood (RFD-CHI), and biological (RFD-BIO).

2.6. Statistical analysis

Prediction models were tested with mixed linear regression
modeling, using maximum likelihood estimation in SPSS (version
18.0). The mixed model had three levels: therapists, patients, and
measurements (time at 0, 8, 16, 26 weeks). There were too few
patients per therapist to support meaningful analysis of therapist
effects, and we therefore omitted the therapist level from the
analyses. Patient effects were included by choosing the most
general, unstructured covariance matrix for the repeated mea-
sures, allowing patient and patient by time effects.

The baseline recording of the BDI was included in the analyses
as a repeated measure and not as a predictor, because the latter is
more prone to bias in non-randomized studies than the former
(Van Breukelen, 2006). Note however, that other baseline mea-
sures of depression (see domains 1 and 4) were included as
baseline predictors.

The dependent variable was the BDI (measured at 0, 8, 16 and
26 weeks). Intervention was represented by two dummy variables:
CT versus IPT (CTvsIPT; CT¼1, IPT¼0) and psychotherapy alone
versus psychotherapy combined with ADM (PSYvsCOM; psy-
chotherapy alone¼1, combination treatment¼0).

First, we fitted the growth curve for time (0, 8, 16 and 26 weeks,
coded in the regression analyses as 0, 1, 2 and 3). It emerged that
the best fit was provided not by a linear model (time), but by a
polynomial model (time and time2) instead. We then tested the
relative effectiveness of the interventions by building a treatment
regression model with the main effects of time, time2, CTvsIPT,
PSYvsCOM, and all two- and three-way interactions of group with
time. Non-significant interaction effects were hierarchically
excluded from the model, starting with the highest order term
and never excluding a lower term as long as it was involved in a
higher order term in the model, until only significant terms
remained (using α¼0.05, two-tailed). The previous paper
described this treatment regression model (Peeters et al., 2012).

Following Fournier et al. (2009), we subsequently evaluated
potential predictors within their own domains. Fournier and collea-
gues evaluated prognostic and prescriptive indices simultaneously,
but our complicated treatment regression model precluded doing
this in our dataset. Within each domain, main effects of potential
predictors and their interactions with time and time2 (requiring
three terms for each predictor) were added to the treatment
regression model and hierarchically excluded, retaining those pre-
dictors with po0.10. In the next step, the retained predictors from
all six domains were then simultaneously entered into the final
model. Non-significant predictors were again eliminated hierarchi-
cally (starting with the interactions with time2) until only signifi-
cant terms remained in a combined prediction model. This was
done stepwise: in the first step, predictors were retained with a
two-tailed α¼0.10, in the second step with α¼0.05, and in the final
step with α¼0.01, to adjust for multiple testing.

We then analyzed potential prescriptive indices (moderators) of
treatment outcome. For each significant predictor in the final
prediction model, we built a separate model using the significant
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terms of the treatment regression model as the base model; the
main effects of predictor, time, CTvsIPT, PSYvsCOM; and all two-,
three- and four-way interactions of these variables (i.e., 7 interac-
tion terms for each predictor). Since time2 effects are only
temporary, interactions of potential moderators and time2 were
omitted from the model to simplify the analyses. Non-significant
moderators were hierarchically excluded from the model until
only significant terms remained, starting with the highest order
interaction and the significance level set at α¼0.10. Significant
moderators from these separate, single predictor models were
then simultaneously added to the combined prediction model of
the previous paragraph. Non-significant moderators were elimi-
nated backwards from the model (stepwise, at α¼0.10, α¼0.05,
and α¼0.01) until only significant terms remained in a final
(combined) prediction and moderation model.

Moderating effects were illustrated in plots of predicted values
using SPSS Graphs.

3. Results

3.1. Study population, treatments received and attrition

One hundred seventy-four depressed patients participated in
this study: 63 chose CT, 56 IPT, 34 CT combined with ADM, and 21
IPT combined with ADM. Fifty-nine percent were female (N¼103).
Mean age was 42.4 years (SD¼11.1). Baseline mean BDI was 24.5
(SD¼9.6); mean duration of the current episode was 8.2 months
(SD¼13.3). In total, 63 patients (36%) suffered from chronic
depression (i.e., current episode lasting 2 years or longer) and 92
(53%) reported at least one comorbid Axis I disorder. Comparing
the baseline characteristics (including potential predictors) of the
four treatment groups (Peeters et al., 2012), we found no sig-
nificant baseline differences among the groups, except that age
was lower in the CT-ADM group (mean 36 years) than other
groups (means 41–45 years). Age was therefore included as
covariate in all initial analyses, but as adjustment did not alter
the findings, we omitted it from the final prediction model.

The percentages of participants available for the prediction
analyses (not lost to follow-up) at 8, 16, and 26 weeks were 91%,
83%, and 76% respectively, falling within an acceptable range of
attrition. All available data from all 174 patients were included into
the mixed regression without imputation of missing data and
without dropping any patient.

3.2. Evaluation and reduction of predictors within their
own domains

Of the 47 potential predictors under study, 23 achieved signifi-
cance (po0.10) within their own predictor domains. Table 1 provides
an overview per domain. A significant single predictor term indicates
only a main effect of the predictor: the baseline value of the predictor
is associated with scores on the BDI at all time points, including at
baseline. A significant predictor � time term indicates an interaction
with the linear time effect: the speed of linear BDI change over time
depends on the predictor value. A predictor � time2 term likewise
means that the amount of quadratic BDI change depends on the
predictor value.

3.3. Final prediction and moderation model

As the total number of significant predictors plus their inter-
actions with time was too large (41 terms) to combine into a single
prediction model, we reduced the number of potential predictors
by combining the significant predictors of domains 1, 2, 3 and 6
(21 terms) and 4 and 5 (20 terms) into two intermediate models in

which non-significant predictors (at α¼0.10) were eliminated
until only significant predictors remained. Thus, we reduced the
number of terms to 32 for the final prediction model combining all
domains. This model was then further reduced by hierarchical
elimination of non-significant predictor by time and predictor
effects, using first α¼0.10, then α¼0.05, and finally α¼0.01 two-
tailed, in view of multiple testing.

Table 2 presents the final prediction models for both prognostic
and prescriptive indices (moderators). The treatment terms serve
simply to control for the treatment effects in the prediction model.
Five significant predictors emerged: depression, vitality, percep-
tion of health change, agoraphobia, and physical functioning.
Table 3 summarizes the baseline values of these predictors,
demonstrating the absence of significant or clinically meaningful
baseline between-group differences.

Depression (measured by SCL-90), vitality, and perception of
health emerged as main effect predictors of outcome (no interac-
tion with time), meaning that they were merely associated with
depression scores at all time points. Higher SCL-depression at
baseline predicted higher depression BDI scores at all time points,
while higher vitality and the perception of improved health in the
last year predicted lower BDI scores at all time points. Agoraphobia
as a predictor on the other hand interacted with time: higher
agoraphobia predicted a greater decrease in BDI scores in the
course of follow-up.

Only one significant prescriptive index (moderator) was iden-
tified. Physical functioning initially emerged as a significant main
effect predictor. Evaluation of potential moderators in a subsequent
step demonstrated that physical functioning was actually part of
a moderator effect. Table 2 illustrates a significant three-way
interaction of physical functioning, time, and psychotherapy alone
versus combined treatment. As these results are not easily inter-
pretable based on the regression coefficients, we plotted this

Table 1
Summarya of significant predictors (po0.10) within the separate predictor domains.

Domain 1: depression-related variables
Previous depression treatment

Domain 2: demographic variables
Age� time
Gender
Active employment

Domain 3: psychological processes and beliefs
Expectation of treatment outcome� time2

Rumination (RRS)� time
Negative beliefs about rumination (NBRS)� time2

Domain 4: psychological distress
Agoraphobia (SCL-AGO)� time
Anxiety (SCL-ANX)� time2

Depression (SCL-DEP)� time2

Somatic complaints (SCL-SOM)
Insufficiency of thoughts and actions (SCL-INS)
Sleep problems (SCL-SLE)

Domain 5: quality of life
Physical functioning (RAND-PHY)
Social functioning (RAND-SOC)
Vitality (RAND-VIT)
Mental Health (RAND-MEN)� time
Perception of health change (RAND-CHA)� time2

Domain 6: reasons for depression
Existential (RDF-EXI)� time
Interpersonal conflict (RDF-CON)� time
Achievement (RDF-ACH)� time
Childhood (RDF-CHI)
Relationship (RDF-REL)

a This is a summary of the predictors in each domain, not of the actual
prediction models. For example, the ‘age� time’ term in domain 2 by definition
implies that the terms ‘age’ and ‘time’ were also part of the model.
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moderated effect and did so for CT and IPT separately to demon-
strate that it was robust across type of psychotherapy (Fig. 1).

As shown in the figure, we plotted BDI change against physical
functioning. In both the CT and IPT groups, higher physical
functioning at baseline predicted greater reduction of depression
scores (whereas the lowest physical functioning scores actually
predicted an increase in depression scores) over time in the
combined treatment group only. No such predictive effect appeared
with psychotherapy alone.

4. Discussion

4.1. Main findings

Investigating baseline predictors of depression treatment out-
come in routine practice settings, we found three main effect
predictors, one prognostic predictor and one prescriptive index
(moderator). Depressed patients with relatively low baseline
depression scores, high vitality, and the perception of improved
general health in the last year had on average lower depression
scores across the course of treatment, irrespective of which

Table 3
Predictor values at baseline, in means (sd).

Predictors CT IPT IPT-ADM CT-ADM F (p-value)a

Depression (SCL-DEP) 46.9 (13.1) 45.5 (12.4) 50.4 (13.7) 47.8 (11.4) 0.81 (0.48)
Vitality (RAND-VIT) 9.2 (3.1) 9.7 (3.0) 9.7 (3.0) 9.6 (2.9) 0.25 (0.85)
Perception of health change (RAND-CHA) 2.2 (0.9) 2.4 (0.9) 2.2 (1.1) 2.5 (0.9) 0.81 (0.49)
Agoraphobia (SCL-AGO) 12.5 (5.2) 11.2 (4.5) 13.9 (7.3) 13.3 (6.9) 1.71 (0.16)
Physical functioning (RAND-PHY) 23.4 (5.4) 24.5 (4.6) 23.8 (4.9) 25.1 (4.7) 1.06 (0.36)

a Mean group comparison from ANOVA.

Fig. 1. Moderation of physical functioning, time and treatment (psychotherapy
alone versus combined treatment).

Table 2
Final prediction and moderation modela.

Predictors ß S. E. p

Treatment
Intercept 23.21 0.69 0.000
Timeb �5.37 1.28 0.000
Time2 0.46 0.40 0.249
CTvsIPT 1.73 0.96 0.073
PSYvsCOM 2.04 1.33 0.127
CTvsIPT� time �3.05 1.78 0.089
CTvsIPT� time2 0.96 0.55 0.084
PSYvsCOM� time �0.58 2.43 0.811
PSYvsCOM� time2 0.47 0.74 0.522
CTvsIPT�PSYvsCOM �1.86 1.74 0.285
CTvsIPT�PSYvsCOM� time 5.74 3.19 0.074
CTvsIPT�PSYvsCOM� time2 �1.88 0.98 0.057

Predictors
Depression (SCL-DEP) 0.41 0.03 0.000
Vitality (RAND-VIT) �0.36 0.13 0.010
Perception of health change (RAND-CHA) �1.21 0.42 0.005
Agoraphobia (SCL-AGO) 0.19 0.08 0.022
Agoraphobia (SCL-AGO)� time �0.19 0.04 0.000

Moderators
Physical functioning (RAND-PHY) �0.32 0.11 0.002
Physical functioning� time 0.05 0.06 0.380
Physical functioning�PSYvsCOM 0.06 0.18 0.719
Physical functioning�PSYvsCOM� time �0.28 0.10 0.011

a Presented is the final prediction and moderation model (and not a summary
of the intermediate models that were developed). Therefore, the results for
predictors under ‘treatment’ differ slightly from the treatment model that was
published in Peeters et al. (2012).

b Time¼0, 8, 16 and 26 weeks (coded in the regression analyses as 0, 1, 2 and 3).
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empirically validated treatment they received. These predictors
point in the same direction: they are all associated with relatively
lower levels of depression from start to follow-up. Given the fact
that they are already manifest at baseline, these factors generally
would not be conceived as predictors of treatment effects.

Agoraphobia was the only predictor that actually predicted
change over time: depression scores in patients with high agor-
aphobia scores decreased more over time than in those with lower
levels of agoraphobia. A possible explanation is that suffering from
agoraphobic complaints contributes to depression, and that the
reduction of agoraphobic symptoms during treatment adds to the
reduction of depressive symptoms.

The only moderation we found was an interaction among level
of physical functioning, treatment modality, and time. Patients
with high physical functioning fared better in combined treatment
than patients with low physical functioning, whereas physical
functioning did not predict a differential response in the psy-
chotherapy group. Moreover, the lowest levels of physical func-
tioning predicted an increase of depressive symptoms in combined
treatment. Pragmatically, this means that patients with high
physical functioning might be well advised to add medication to
psychotherapy, although this finding requires replication in ran-
domized controlled trials before it can be used to guide clinical
practice.

4.2. Interpretation of findings

Why and how level of physical functioning predicts differential
response within combined treatment and not in psychotherapy
alone remains unclear. In general, depressed patients with higher
levels of somatic comorbidity have poorer course trajectories
compared to patients with low levels of somatic comorbidity
(Angst et al., 2009; Rhebergen et al., 2012). It can be presumed
that the low levels of physical functioning in our study are a proxy
for somatic comorbidity, and hence predict a less favorable
response to treatment. However, this association was found only
in patients receiving combined treatment. In those with low levels
of physical functioning and receiving combined treatment, we
even found an increase in depression – suggesting that the
addition of antidepressants to psychological therapy leads to
worsening of depression in those with poor physical functioning.
In the absence of randomization, it cannot be concluded that low
physical functioning is a contraindication for prescribing ADMs,
but our findings certainly call for further research.

On the other hand, it is possible that meaningful but unmea-
sured variables influenced treatment planning (i.e. the pace in
which steps in the therapy were taken) by patient and therapist.
For example, some depressed patients may engage less actively in
psychotherapy when also treated with antidepressants (as some
patients report feeling numbed by the medication), and antide-
pressants are known to be less efficacious in depressed patients
with low levels of physical functioning (Leuchter et al., 2009; Lin
et al., 2006). A combination of diminished progress in psychother-
apy combined with the absence of antidepressant effects from the
medication might then explain the effect we found.

A common sense explanation could be that in fact the medication,
rather than the combination of psychotherapy and medication, is
driving the observed effect. We tried to explore this in an ancillary
analysis (data not reported) in which we evaluated the slope of the
association between change in depression and physical functioning in
a fifth group of patients that only chose antidepressant medication,
but this sample was too small to allow meaningful interpretation.
These explanations are highly speculative, and the interpretation of
physical functioning as moderator and comparison of our predictors
with predictors found in other studies requires caution.

First, this is a non-randomized study, and we cannot assume
that potential confounds that we did not measure are distributed
equally among the groups, as is safer to assume in RCTs. Especially
prescriptive indices that imply a differential treatment effect
should be interpreted very cautiously, as it cannot be ruled out
that a third unknown variable explains the effect. Prescriptive
indices derived from an RCT can be used to outline treatment
recommendations, but our findings do not allow such causal
inferences. However, moderators detected in a non-randomized
trial call for testing in a subsequent randomized trial. In that sense,
the evaluation of moderators in non-randomized trials certainly
has pragmatic value.

Second, our statistical approach that reduced 47 potential pre-
dictors to 5 significant predictors entails that our final model was
built solely on the predictive power it generates. This may explain
why all five predictors were psychometrically strong subscales of two
self-report measures (i.e. SCL-90 and RAND-36) that tap into aspects
of depression (viz., psychological distress and quality of life). More-
over, three predictors (depression, vitality and perception of health)
did not qualify as true prognostic indices, as they were merely
associated with depression scores across time. These ‘correlates’
should not come as a surprise, and are therefore less informative.
Agoraphobia, the only prognostic predictor, is most likely a general
proxy for comorbid anxiety that typically accompanies (or adds to)
depression. The strength of our approach is the overall predictive
power of the final model, but the predictors individually might have
less clinical relevance or meaning.

Third, our study differs in other ways from the prediction
studies mentioned in the introduction (Carter et al., 2011; Fournier
et al., 2008, 2009; Joyce et al., 2007; Leykin et al., 2007a; Luty
et al., 2007; Sotsky et al., 1991). We found little overlap with the
predictors and moderators in these earlier studies. One explana-
tion is that a gap indeed exists between science and practice,
efficacy and effectiveness, and predictors found in RCTs do not
translate to routine clinical settings that lack randomization and
highly controlled study conditions. This is unlikely, however, since
the aforementioned studies themselves reported differing predic-
tors. If studies differ in design, treatments, predictors evaluated,
sampling, and especially statistical approaches, as often occurs in
prediction studies, direct comparison of findings loses meaning.

The nature of prediction analysis itself leaves room for the wide
variation in reported findings, depending on the analytic approach
and the often subjective decisions researchers must make in
building their prediction models. We cannot rule out that our
models would have generated different results had we been able
to do this. It is therefore crucial that uniform data analytic
approaches such as Fournier et al.'s (2009) are developed for
future prediction studies to limit the interpretation bias that stems
from the methodological heterogeneity of extant studies. Actual
replication studies in this field would be very helpful.

4.3. Strengths and limitations

This study has several strengths and weaknesses. A strength is its
routine clinical setting, the circumstances in which antidepressant
treatments are actually delivered. Some might criticize the absence of
random allocation to the evidence-based treatments, but others have
endorsed the need for well-designed effectiveness studies that evalu-
ate best practices and the dissemination of evidence-based treat-
ments to routine settings (McHugh and Barlow, 2010; Shafran et al.,
2009). We know of no other studies that have studied several
evidence-based antidepressant treatments allocated based on patient
preference, directly compared in a pragmatic design.

An obvious limitation is our relatively small sample size. The
multilevel analyses we conducted are known to generate
increased power relative to less advanced statistical analyses, but
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valid power calculations are difficult to make for these kinds of
models. Like most predictor studies, we struggled with a large
number of potential predictors we wished to analyze together, and
we applied Fournier et al. (2008) data analytic approach to deal
with this problem. Still, the final prediction model we built
contained 21 terms, which runs a certain risk of overfitting the
data. Our study may have been underpowered (despite finding
significant predictors and moderators), especially for the more
complex interactions investigated.

Our present choice of α¼0.01 is based on two considerations.
First, we had to balance between the risks of a type I and type II
error, and it can be shown that if α¼0.01, our present sample size
of N¼174 gives a power of 80% to detect a correlation of 0.25
between the outcome and a predictor uncorrelated to other
predictors, or to detect a correlation of 0.35 between the outcome
and a predictor which itself has 50% variance overlap with other
predictors (Fox, 1997; Lachin, 1981). Applying a full Bonferroni
correction would reduce the power for these correlations to less
than 60%. Second, according to Narum (2006) the α needed to
control the so-called false discovery rate (i.e. proportion of false
positives among all significant results) when testing 32 predictors,
as in our study, is 0.012, which is very close to our α of 0.01 and
would imply that the moderation by physical functioning was
significant.

Our selection of potential predictors was partly based on the
literature, but some predictors we included were less theory-
driven, derived from our standard assessment, and incorporated
into our research program for other observational process studies
(e.g., Roelofs et al., 2008, 2006, 2007). Assessment of DSM
personality disorders would have been informative but was not
feasible in our naturalistic setting.

Particular selection and allocation practices at the mental
health centre may limit the generalizability of our results to other
patient samples and clinics. For example, patients chose their
preferred treatment partly based on the treatment recommenda-
tions they received, and as this process was not completely
protocolized or assessed, it is unclear how this affected sample
selection and treatment allocation. Similarly, it is likely that the
groups contained both treatment-resistant patients and patients
starting treatment (psychotherapy and/or medication) for the first
time. Due to the naturalistic nature of our study, we do not have
reliable information on prior treatment history, and the proportion
of treatment resistant patients may vary among the groups.

Other limitations include the lack of information on the baseline
characteristics of patients who entered the clinic but refused to
participate, and the absence of a medication adherence measure.

5. Conclusion

Investigating potential baseline predictors and moderators of
depression treatment outcome in a naturalistic setting, we found
that depressive severity, vitality and perceived physical health
improvement were associated with depression across time, and
that agoraphobia predicted change in depression over the course
of treatment. Physical functioning moderated response to com-
bined treatment (as opposed to psychotherapy alone); patients
with high physical functioning fared better in combined treatment
than patients with low physical functioning, whereas physical
functioning did not predict a differential response in the psy-
chotherapy group. Moreover, the lowest levels of physical func-
tioning actually predicted an increase of depressive symptoms in
combined treatment.

These results might aid decision-making in routine practice,
although the predictors we found require replication first. Differ-
ences in design and statistical approach complicate comparison

with previous studies; prediction studies are especially sensitive to
small deviations of this kind. Development of more uniform
requirements for the analysis and reporting of prediction studies
is therefore needed.
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