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Depressive symptoms may impair one’s ability to function in daily life 
activities. To improve functioning, psychological treatments have been 
developed to treat depressive symptoms. Several forms of psychological 
treatments, such as Cognitive Behavioral Therapy (CBT) and Mindfulness-
Based Cognitive Therapy (MBCT), have been shown efficacious in reducing 
depressive symptoms. Yet, not all individuals may benefit sufficiently from 
these treatments. An important next step is therefore to investigate when 
and how CBT and MBCT work. In the present thesis, factors are examined 
that may predict whether individuals improve in Cognitive Behavioral 
Therapy (CBT) and Mindfulness-Based Cognitive Therapy (MBCT) for de-
pressive symptoms.

Depressive symptoms
Depression is a heterogeneous term that refers to a wide range of symp-
tom combinations with varying severity and time course (National Insti-
tute for Health and Care Excellence (NICE), 2009). The central symptoms of 
depression are a depressed mood and a loss of interest or pleasure (Ameri-
can Psychiatric Association, 1994; National Institute for Health and Care 
Excellence (NICE), 2009). Other depressive symptoms may include a broad 
range of behavioral, physical, cognitive, and emotional symptoms. For ex-
ample, individuals may withdraw from social activities, become physically 
less active, and experience a loss of energy. Depressive symptoms may 
also include a decreased appetite, sleep problems, feelings of worthless-
ness, and even suicidal thoughts. When depressive symptoms prevail for a 
longer period of time, they might severely impair one’s ability to function 
at work or to participate in daily activities (World Health Organization, 
2012).

Diabetes and depressive symptoms
Depressive symptoms are more common among individuals with a chron-
ic somatic disease, such as diabetes (National Institute for Health and Care 
Excellence (NICE), 2009). The prevalence of depression is twice as high in 
people with diabetes as compared to individuals without a chronic disease 
(Ali, Stone, Peters, Davies, & Khunti, 2006). Diabetes mellitus is a chronic 
disease that prevails in about 8% of the Dutch population (Baan et al., 
2009). Diabetes requires self-management by patients, including exercise, 
testing sugar levels, as well as adhering to a strict diet and medication 
regime. Depressive symptoms may negatively affect the regulation of dia-
betes by adversely affecting the management of the disease. Co-morbid 
depressive symptoms in diabetes have been associated with poorer physi-
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cal functioning, poorer adherence to diet as well as medication regimens 
(Ciechanowski, Katon, & Russo, 2000), and poorer control over blood sugar 
levels (Roy & Lloyd, 2012). Therefore, effective treatment of depressive 
symptoms is warranted for diabetic patients.
 
Psychological treatments for depressive symptoms
Both antidepressant medications and psychological treatments are avail-
able for treating depressive symptoms in individuals with and without a 
chronic somatic disease. Bearing in mind that patients with diabetes need 
to adhere to a strict medication and diet regimen, it is not surprising that 
psychological treatments are preferred over antidepressant medication by 
patients with diabetes (Dwight-Johnson, Sherbourne, Liao, & Wells, 2000).
 Cognitive Behavioral Therapy (CBT) is a regular psychological treat-
ment for depressive symptoms. In CBT, individuals are trained to engage 
more in pleasurable activities and to challenge their negative thoughts 
about the self, others, and the future (Beck, Rush, Shaw, & Emery, 1979). 
CBT has proven its benefits for depression for over three decades (Butler, 
Chapman, Forman, & Beck, 2006; Hollon & Ponniah, 2010) and has also 
been shown efficacious for diabetic patients with depressive symptoms 
(e.g., Gonzalez et al., 2010; Penckofer et al., 2012). Yet, not everyone ben-
efits from CBT (Cuijpers et al., 2012), indicating that CBT does not fit the 
needs of all individuals. Furthermore, not all individuals share the same 
treatment preference (Dwight-Johnson et al., 2000). It is therefore valuable 
to be able to offer different evidence-based psychological treatments to 
patients.
 Mindfulness-based treatments are a popular alternative form of 
psychological interventions. Mindfulness-Based Cognitive Therapy (MBCT) 
was especially developed as a preventive treatment for recurrent depres-
sion (Segal, Williams, & Teasdale, 2002). MBCT includes mainly meditation 
and yoga exercises in which individuals are trained to shift their attention 
to present moment experiences and to acknowledge experiences in a 
non-judgmental way. In addition to MBCT’s merits for depressive relapse 
prevention (e.g., Teasdale et al., 2000), there is now sufficient evidence 
showing that MBCT also contributes to reducing current symptoms of 
depression, both in individuals without a somatic disease (Khoury et al., 
2013) and with a somatic disease (Bohlmeijer, Prenger, Taal, & Cuijpers, 
2010), including diabetes (van Son et al., 2013).   
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Why do we want to explain change in psychological treatments?
As has been mentioned before, not all individuals with depressive symp-
toms respond sufficiently to treatment. There are indications that more 
than half of patients do not show a clinically relevant change in depres-
sive symptoms after receiving CBT (Cuijpers et al., 2012) or MBCT (see e.g., 
van Son et al., 2013). It would therefore be helpful to know which factors 
explain the (non) effectiveness of these treatments. Important questions 
are: What do therapists do during treatment that causes patients’ mood to 
improve? Do the skills that are trained in treatment indeed induce change 
in depressive mood? Which patient beliefs or behaviors predict positive 
treatment outcomes? More knowledge on factors that predict treatment 
outcomes may help improve treatments and adequate referral by taking 
those factors into consideration. For example, mental health care pro-
viders may be informed on patients’ perceptions that can be taken into 
account in treatment choice. Also, therapists might focus on those treat-
ment strategies that are particularly likely to result in changes in depres-
sive symptoms. The answers to the above mentioned questions might also 
inform depressed individuals on what they can do in daily life to improve 
their mental health (Kazdin & Nock, 2003). Finally, understanding how 
change in depressive symptoms is achieved might help identify vari-
ables that might be particularly influential in treatment outcome. Based 
on knowledge on mechanisms of change in psychological treatments, 
hypotheses can be formulated on variables that may influence the effec-
tiveness of a treatment; i.e., for whom treatment might be more effective 
(Kazdin & Nock, 2003). 

Assumptions on how psychological treatments work
In general, it is assumed that treatment techniques help individuals to 
acquire skills that enable them to cope with symptoms of depression (see 
e.g., Beck et al., 1979; Butler & Strupp, 1986). These treatment techniques 
are mostly based on empirical theories regarding the factors that cause 
and maintain a disorder (Butler & Strupp, 1986). For example, MBCT is 
partially based on the empirical finding that repetitively thinking about 
the causes and consequences of negative experiences (rumination) in-
creases the risk of depression (Nolen-Hoeksema & Morrow, 1991). In MBCT, 
participants are trained to acknowledge present moment experiences in a 
non-judgmental way so that individuals learn to disengage from cognitive 
responses such as rumination (Segal et al., 2002). It assumed that changes 
in mindfulness and rumination are the mechanisms explaining the ef-
fectiveness of MBCT. Currently, it is not clear if changes in the assumed 
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mechanisms indeed induce changes in depressive symptoms in MBCT. 
Therefore, the aims of the current thesis include providing insight in how 
MBCT is assumed to work for depression and if changes in the assumed 
mechanisms underlying mindfulness-based treatments indeed induce 
changes in depressive mood.
 In addition to treatment techniques, it is believed that common 
factors play a role in treatment effectiveness. Common factors are factors 
that are shared across all psychological treatments (DeRubeis, Brotman, & 
Gibbons, 2005). These include characteristics of the patient, the therapist, 
and their interrelationship (Butler & Strupp, 1986). Especially the thera-
peutic alliance between the patient and therapist has received attention 
in psychotherapy research. Numerous studies have shown that patients’ 
evaluations of the collaborative working relationship between them and 
the therapist predict the outcomes of psychological treatments (Horvath, 
Del Re, Flückiger, & Symonds, 2011; Martin, Garske, & Davis, 2000). Further-
more, patients’ perceptions of the consequences of receiving treatment 
are assumed to be an important common factor explaining treatment 
effectiveness (see e.g., Emmelkamp, 1975; Frank, 1968). The few studies 
that investigated this in psychological treatments for depression showed 
that patients’ outcomes expectations were indeed predictive of treatment 
outcomes (Meyer et al., 2002; Sotsky, Glass, Shea, & Pilkonis, 1991; Webb, 
Kertz, Bigda-Peyton, & Björgvinsson, 2013).
 Several issues are not resolved yet concerning the role of the thera-
peutic alliance and patients’ outcome expectations in the efficacy of psy-
chological treatments. For example, very few studies have ruled out the 
possibility that the therapeutic alliance is only a reflection of prior symp-
tom gains. It is also not clear if the therapeutic alliance plays an important 
role in non-traditional forms of psychological treatments such as MBCT. 
Furthermore, there are different hypotheses on how patients’ outcome 
expectations affect treatment outcomes. Patients’ outcome expectations 
may have an immediate impact on patients’ mental state and thereby 
function as a ‘placebo’. Another hypothesis is that patients’ expectations 
affect patients’ behavioral involvement in treatment, such as the extent 
to which patients practice treatment techniques in daily life. The current 
thesis focuses on these unresolved issues and examines how and when 
patients’ evaluations of the therapeutic alliance and patients’ outcome 
expectations predict treatment outcomes.
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Aim of the thesis
The general aim of the present thesis is to gain insight in factors that 
predict depressive symptom change in Cognitive Behavioral Therapy (CBT) 
and mindfulness-based treatments. An aim of the first part of the thesis is 
to evaluate differences and similarities in how CBT and MBCT are assumed 
to reduce depressive symptoms. In the first part of the thesis, we also 
aim to examine if changes in the assumed mechanisms of mindfulness-
based treatments indeed induce changes in depressive mood. The focus 
of the second part of the thesis is on the role of patients’ expectations and 
patients’ perceptions of the therapeutic alliance in the efficacy of CBT and 
MBCT for depressive symptoms in patients with diabetes. 

Research approach
We adopt different research designs and analytical strategies to study pre-
dictors of depressive symptom change in CBT and MBCT. A literature study 
is performed to gain insight in the differences and similarities between the 
mechanisms of change in CBT and MBCT.
 A within-subject approach is used to examine if changes in the 
assumed mechanisms of mindfulness-based treatments indeed predict 
subsequent changes in depressive mood. This is a question on change 
processes that operate within individuals. Note that the regular between-
subject approach concerns questions on whether individuals report 
higher levels of Y than other individuals when they have higher levels of X 
than other individuals. A within-subject approach concerns questions on 
whether individuals report higher levels of Y than before/usual when they 
have higher levels of X than before/usual. We are interested in the latter 
type of question since we aim to test if within-person increases in skills 
predict within-person improvements in depressive mood. 
 A between-subject approach was adopted in the studies examin-
ing the role of patients’ outcomes expectations and patients’ evaluations 
of the therapeutic alliance. A between subject approach is suitable to 
study, for example, whether patients benefit more from treatment than 
others when they hold higher outcome expectations than others. These 
studies were nested within a randomized controlled trial on the efficacy of 
CBT and MBCT for depressive symptoms in diabetic patients. 
 
Specific outline of the thesis
The thesis is divided in two parts, based on the type of research questions, 
research approach, and used study populations.
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Part 1: Mechanisms of change in mindfulness-based treatments
 Chapter 2 ‘Why are CT and MBCT beneficial?’ includes a theoretical 
review on the differences and similarities between Cognitive Therapy (CT) 
and MBCT for depression. In this study, a comparison is provided of the 
theoretical foundations, treatment components, and assumed mecha-
nisms of change of these treatments.
 Chapter 3 ‘Idiographic change processes’ describes a replicated 
single-subject approach to studying change processes in six women with 
depressive symptoms receiving a mindfulness-based treatment. Possible 
bidirectional effects between daily mindfulness, repetitive thinking, and 
depressive symptoms are tested. 
 Chapter 4 ‘The temporal order of change’ describes an intensive 
longitudinal study in individuals from the general population receiving 
Mindfulness-Based Stress Reduction. It is investigated whether day-to-day 
changes in mindfulness precede or follow changes in affect and whether 
there are individual differences in these effects.  

Part 2: The role of patients’ perceptions in CBT and MBCT for depressive symp-
toms in patients with diabetes
 Chapter 5 ‘Design of a randomized controlled trial’ is a description of 
a randomized controlled trial on the efficacy of CBT and MBCT for depres-
sive symptoms in patients with diabetes. Chapter 6 and Chapter 7 are 
embedded in this trial.
 Chapter 6 ‘Patients’ outcome expectations’ contains a study on the 
role of patients’ outcome expectations in CBT and MBCT for depressive 
symptoms in diabetic patients. It is examined whether patients’ outcome 
expectations predict treatment completion, homework compliance, as 
well as early- and post-treatment depressive symptom improvement.
 Chapter 7 ‘The therapeutic alliance’ describes the differential value 
of patients’ ratings of the therapeutic alliance in predicting effectiveness 
of CBT and MBCT for depressive symptoms in diabetic patients. Also, the 
possibility is examined that early symptom gains confound the association 
between the alliance and treatment outcomes. 

Chapter 8 ‘General discussion’ includes the clinical implications and meth-
odological considerations of the studies included in the thesis. Further-
more, the outcomes of the studies are discussed in a broader context.  
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Abstract
Mindfulness Based Cognitive Therapy (MBCT) combines the ideas of 
Cognitive Therapy (CT) with the cultivation of mindfulness. The aim of 
this paper is to reach a better understanding of the similarities and differ-
ences between CT and MBCT for depression. The theoretical assumptions 
underlying CT and MBCT as well as their treatment techniques are com-
pared, followed by a discussion of the assumed underlying mechanisms of 
change in both treatments. The review reveals that the treatment tech-
niques of CT and MBCT do not share as many similarities as their theoreti-
cal foundations. Future research on the mechanisms of change in CT and 
MBCT may be advanced by considering not only theory-driven mecha-
nisms but also technique-driven mechanisms.
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For years, Cognitive Therapy (CT) (Beck et al., 1979) has been the dominant 
psychological treatment for depression. CT is effective in treating cur-
rent depression (Butler et al., 2006; Ebmeier, Donaghey, & Steele, 2006), 
and protects against recurrence of depression (Hollon & Ponniah, 2010). 
More recently, Mindfulness Based Cognitive Therapy (MBCT) (Segal et al., 
2002; Teasdale, Segal, & Williams, 1995) has become a popular alternative 
treatment for recurrent depression as well as for a broad range of other 
psychological symptoms and disorders. Several studies have shown that 
MBCT contributes to relapse prevention in patients who have been repeat-
edly depressed (e.g., Kuyken et al., 2008; Ma & Teasdale, 2004). There is also 
increasing evidence that MBCT is effective in reducing current depressive 
symptoms (Hofmann, Sawyer, Witt, & Oh, 2010). 
 In view of the popularity of mindfulness, it has recently been sug-
gested that MBCT should be directly compared with other evidence-based 
active psychological treatments such as cognitive therapy (Fjorback, 
Arendt, Ørnbøl, Fink, & Walach, 2011; Hofmann et al., 2010). There are yet 
no trials comparing MBCT with CT for preventing depressive relapse and 
only one randomized controlled trial has compared the effects of MBCT 
and CT on symptoms of depression (Manicavasgar, Parker, & Perich, 2011), 
showing that MBCT and CT are equally efficacious in reducing depressive 
symptoms. More comparative studies on CT and MBCT are necessary, not 
only to give more insight in the efficacy of both treatments, but also to en-
able the examination of the mechanisms underlying the treatment effects. 
In other words, which factors are responsible for the benefits of both types 
of treatment and to what extent are they treatment-specific or overlap-
ping? In order to optimize future research on this issue, it should be clear 
for researchers which factors to consider as possible shared or treatment-
specific mechanisms of change. 
 In general, hypotheses on mechanisms of change are based on 
theories regarding the factors that cause and maintain a problem (e.g., 
the assumption that negative cognitions enhance depression) (Kazdin & 
Nock, 2003). Change in these factors (e.g., negative cognitions) can be re-
garded as the mechanism that accounts for the effects of the treatment on 
the specified problem (e.g., depression). It should therefore be plausible 
as well that these changes are produced by the actual treatment tech-
niques. Yet, the question that arises here is whether the actual treatment 
techniques have an effect on a broader range of mechanisms than only 
those derived from theory. In other words, it is not always clear whether 
change in mechanisms are related to the treatments’ theoretical underpin-
nings or also to the actual treatment components. In order to gain more 
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insight into possible shared mechanisms underlying the effectiveness of 
CT and MBCT, it is thus necessary to have a clear understanding of both 
the theoretical underpinnings as well as the treatment techniques of both 
treatments. So far, an extensive review comparing the theoretical founda-
tions, treatment components, and mechanisms of change of CT and MBCT 
is missing, since previous papers on mindfulness only briefly mentioned 
the shared and distinct aspects of MBCT and CT (Baer, 2003; Chiesa & Ma-
linowski, 2011; Segal et al., 2002; Sipe, Walter, Eisendrath, & Stuart , 2012; 
Teasdale et al., 1995). Moreover, reviews on mindfulness-based treatments 
tend to focus on the specific aspects of mindfulness, without elaborating 
on the overlap between mindfulness-based treatments and other inter-
ventions (e.g., Bishop et al., 2004; Brown, Ryan, & Creswell, 2007; Cham-
bers, Gullone, & Allen, 2009). 
 This paper aims to reach a better understanding of the differences 
and similarities between CT and MBCT for depression. We will specifically 
focus on Cognitive Therapy of depression by Beck, Rush, Shaw and Emery 
(1979) and Mindfulness Based Cognitive Therapy for depression by Segal, 
Williams and Teasdale (2002). In the first two parts, we will review and 
compare their theoretical background and actual treatment techniques. 
In the third part, we will discuss the assumed mechanisms of change ac-
cording to the founders of CT and MBCT. In the last part of the review, we 
will evaluate the concordance between the theories, the treatment com-
ponents, and the assumed mechanisms of change in order to evaluate to 
what extent the mechanisms correspond with the theoretical underpin-
nings and the actual treatment components. Based on this evaluation, the 
plausibility of shared and distinct change mechanisms of CT and MBCT is 
discussed. The paper is based on available literature until December 2012. 

Theoretical assumptions
CT
Cognitive therapy (CT) of depression (Beck et al., 1979) originates from the 
cognitive theory that was introduced by Beck in the nineteen sixties and 
seventies. Beck’s cognitive theory holds that the way we think or interpret 
events influences the way we respond to situations (Beck, 1964; Beck et 
al., 1979). According to Beck’s theory, maladaptive cognitive schemas and 
automatic thoughts play a major role in depressive feelings and behaviors 
(Beck et al., 1979). Maladaptive cognitive schemas are stable cognitive 
patterns that consist of negative perceptions of the self, others, and the 
future (e.g., Beck, 1967). These negative schemas are hypothesized to de-
velop early in life. They may be latent for some time but can be activated 
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by stressful situations that are congruent with these maladaptive schemas 
(Beck et al., 1979). Activation of dysfunctional schemas triggers automatic 
ways of thinking, as well as the tendency to negatively interpret situations 
and biases in attention and memory (Beck & Dozois, 2011). This com-
plex system of negative thinking is assumed to be central to depression. 
Therefore, the aim of CT is to adjust negative cognitions into more helpful 
thoughts in order to reduce depressive symptoms (Beck et al., 1979).

MBCT
MBCT mainly originates from Teasdale’s differential activation hypothesis 
(Teasdale & Russell, 1983; Teasdale, 1988) as well as Teasdale’s and William’s 
ideas about the role of rumination and information processing (Teasdale 
et al., 1995; Teasdale, 1999; Williams, 2008; Williams, 2010). The differential 
activation hypothesis aims to explain the high rates of relapse and recur-
rence of depression that were observed in the nineteen eighties (e.g., 
Berti Ceroni, Neri, & Pezzoli, 1984). Building on Beck’s cognitive theory, the 
differential activation hypothesis proposes that relapse and recurrence of 
depression arises from negative thoughts which are re-activated in a sad 
mood (Teasdale & Russell, 1983; Teasdale, 1988). In other words, negative 
ways of thinking associated with previous depressive episodes are likely to 
be triggered when vulnerable individuals experience a sad mood (Teas-
dale, 1988). Later on, Teasdale and colleagues (1995) broadened the differ-
ential activation hypothesis by stating that not only negative thoughts but 
also bodily sensations and feelings associated with previous depressive 
episodes can be reactivated. 
 In addition to the differential activation hypothesis, Segal, Williams 
and Teasdale ascribe a central role to rumination in recurrence of depres-
sion. Following the work of Nolen-Hoeksema (e.g., 1991), they propose 
that vulnerable individuals tend to respond to depressive feelings by 
repetitively thinking about their negative experiences (rumination). Rumi-
nation does not lead to a desired non-depressed state, instead, ruminative 
thinking enhances depressive feelings (e.g., Nolen-Hoeksema & Morrow, 
1991). Therefore, Williams and colleagues assume that individuals are at 
risk for recurrence of depression especially when they tend to ruminate 
about negative thoughts and depressive feelings (Segal et al., 2002; Wil-
liams, 2008) . 
 To clarify the process of rumination, Williams described two modes 
of mind in which information can be processed (Williams, 2008; Williams, 
2010). One mode is the conceptual (verbal or doing) mode and the other 
is the perceptual (sensory or being) mode. In the conceptual mode, in-
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formation is processed by analyzing, planning, judging and remember-
ing. Rumination can be regarded as cyclic and repetitive operation in the 
conceptual mode (Williams, 2010). In the perceptual mode, one focusses 
instead on bodily sensations in the present moment by feeling, hearing, 
seeing, tasting and smelling. When information is processed in the percep-
tual mode, there is little room for ruminative thinking. Since rumination is 
assumed to contribute to recurrence of depression, MBCT aims to reduce 
ruminative thinking by training individuals to shift attention from the con-
ceptual to the perceptual mode (Williams, 2010). 

MBCT compared with CT
The theoretical underpinnings of both CT and MBCT have their roots in 
cognitive theories and share similar basic principles (Teasdale et al., 1995). 
Both Beck’s cognitive theory of depression and Teasdale’s differential acti-
vation hypothesis ascribe a central role to the activation of negative pat-
terns of thinking in depression (Beck, 1964; Teasdale, 1983). The theories 
underlying MBCT elaborate on Beck’s cognitive theory by proposing that 
not only external events, but also internal experiences associated with pre-
vious depressive episodes, such as a sad mood, can trigger negative ways 
of thinking (Lau, Segal, & Williams, 2004). This theory is not in conflict with 
Beck’s ideas since Beck also mentioned that depressive feelings may lead 
to negative thoughts as well (Beck, 1963; Beck, 1964; Beck & Dozois, 2011). 
Yet, CT is not based on the assumption hold by the founders of MBCT that 
repetitive operation in the conceptual mode (by ruminating) plays a detri-
mental role in recurrence of depression. 

Treatment Components
In the following section, we will compare the treatment techniques of CT 
and MBCT for depression. We take the treatment elements of CT for de-
pression as described by Beck (see Beck et al., 1979; Beck & Dozois, 2011) 
as point of departure and supplement these with the treatment elements 
of MBCT. Following the structure of a paper by Beck and Dozois (2011), we 
start with the therapist’s attitude. 

Therapist’s attitude
Therapists who deliver CT are expected to adopt an open, empathic, 
warm, and genuine attitude towards patients (Beck et al., 1979). CT thera-
pists are encouraged to accept patients as they are and to refrain from 
being judgmental (Beck et al., 1979). Mindfulness trainers are instructed 
similarly; they are encouraged to embody acceptance and non-judging 
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(Segal et al., 2002). In addition, both CT therapists and mindfulness train-
ers are trained to explore patients’ experiences by asking open questions 
in a way that serves as an example for patients (Beck et al., 1979; Segal et 
al., 2002). 

Psycho-education
Both CT and MBCT cover psycho-education on depression and the provi-
sion of a treatment rationale (Manicavasgar et al., 2011). The treatment 
rationale of MBCT is also given by means of poems (Segal et al., 2002). A 
difference between CT and MBCT is the timing of the psycho-education. In 
CT, the how and why of strategies and assignments are explained before 
they are performed (Beck et al., 1979), whereas no explicit psycho-educa-
tion is given beforehand in MBCT (Segal et al., 2002). Information is given 
after exercises and assignments in MBCT because it is assumed that the 
aimed skills require experiential learning (Segal et al., 2002). 

Behavioral strategies
CT often starts with behavioral activation (Beck et al., 1979), whereas this 
strategy is hardly used in MBCT. Behavioral activation includes monitor-
ing, scheduling, and performing of activities, as well as recording feelings 
of pleasure and mastery that come along with these activities (Beck et al., 
1979). Of these behavioral strategies, only activity monitoring is included 
in MBCT. One MBCT assignment includes monitoring of activities for one 
day and rating for each activity whether it evokes positive or negative feel-
ings (Segal et al., 2002). Thereafter, participants are instructed to imagine 
how they could balance positive and negative activities in their daily lives. 
MBCT participants are encouraged to perform activities that induce feel-
ings of mastery or pleasure when they recognize signals of depression 
(Segal et al., 2002). However, MBCT participants do not actively schedule 
and perform these activities as in CT. 
 CT also incorporates behavioral experiments, which are used to 
test the evidence for and against negative automatic thoughts and as-
sumptions. For example, patients are asked to expose themselves to 
situations they avoid because they expect a negative outcome (Beck et al., 
1979). Similar strategies are not included in MBCT.

Cognitive restructuring 
The CT component ‘cognitive restructuring’ covers identifying and chal-
lenging automatic thoughts and negative schemas (Beck & Dozois, 2011). 
Individuals are instructed to record the thoughts and feelings they have 
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when they feel sad or depressed. These records are the basis for challeng-
ing negative cognitions. Automatic thoughts are challenged by evaluating 
their logic, helpfulness, adaptivity, and evidence (Beck et al., 1979). When 
it can be concluded that thoughts are irrational or unhelpful, patients are 
encouraged to formulate and evaluate more helpful thoughts. In addi-
tion, patients are asked to search for a consistent pattern in their negative 
thoughts to find underlying assumptions or general maladaptive schemas. 
These maladaptive schemas are challenged by techniques similar to those 
used to challenge automatic thoughts. 
 Although MBCT does not focus on challenging negative thoughts 
and formulating more helpful ones as in CT, recording of thoughts and 
feelings is covered in MBCT as well (Segal et al., 2002). In one MBCT exer-
cise, individuals record their bodily sensations, feelings and thoughts that 
come along with pleasant and unpleasant events (Segal et al., 2002). These 
recordings are not used to challenge negative cognitions, but to make in-
dividuals aware of the way thoughts, feelings and sensations are mutually 
related. MBCT does not aim at labeling thoughts as unhelpful or irrational, 
instead, one is trained to refrain from judging thoughts (Baer, 2003). It is 
stressed that thoughts are not facts but merely ‘thoughts’, irrespective of 
their content (Teasdale et al., 1995). In contrast with this non-judging prin-
ciple of mindfulness, one MBCT session does contain some strategies to 
challenge negative cognitions. In one homework assignment, patients are 
encouraged to write down negative thoughts, to challenge them by com-
paring the thoughts to facts and to formulate alternative interpretations 
(Segal et al., 2002). This strategy is very similar to CT’s cognitive restructur-
ing. 

Relapse prevention
The final treatment sessions of CT and MBCT cover relapse prevention. 
Both in CT and MBCT, individuals are instructed to think of strategies to 
cope with future symptoms of depression (Beck, 1995; Segal et al., 2002). 
Both treatments direct individuals towards engaging in pleasant activi-
ties for prevention of depression relapse. Relapse prevention in MBCT also 
holds the instruction to engage in mindfulness practice on a daily basis 
(Segal et al., 2002).

Mindfulness practice 
In contrast with CT, yoga and meditation exercises cover the main part of 
the treatment sessions and homework assignments in MBCT. Prominent 
meditation exercises are the body-scan, sitting meditation, 3-minute 
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breathing space, and mindfully performing a routine activity (Segal et 
al., 2002). The practiced yoga exercises are mindful stretching and mind-
ful walking. Almost all exercises are derived from the Mindfulness Based 
Stress Reduction program (Segal et al., 2002; Teasdale et al., 1995). During 
these meditation and yoga exercises, patients are instructed to observe 
present moment experiences such as feelings, thoughts and physical sen-
sations in a non-judgmental way (Segal et al., 2002). Patients are invited to 
acknowledge experiences as they are and to refrain from avoiding them. 
The instruction is to shift the attention back to the focus of attention when 
one is distracted by other experiences (focused attention meditation) 
(Lutz, Dunne, & Davidson, 2007). Mindfulness practice is a component of 
MBCT that is not incorporated in CT.

MBCT compared with CT
Although MBCT is said to be a combination of both Cognitive Therapy 
and mindfulness training (Teasdale et al., 1995), a large part of the MBCT 
sessions and homework practices consist of meditation and yoga exercises 
derived from the Mindfulness-Based Stress Reduction program. The core 
components of CT (i.e., behavioral strategies and cognitive restructuring) 
are included only minimally in MBCT. Individuals are directed towards 
these strategies in MBCT, yet, these are not practiced. The treatment as-
pects that MBCT and CT do share are psycho-education on depression, re-
lapse prevention, and an empathic, non-judging attitude of the therapist. 

Change mechanisms
CT
According to Beck’s cognitive theory, change in negative cognitions is the 
process or mechanism through which CT reduces depressive symptoms. 
Both cognitive and behavioral techniques are believed to change the con-
tent of maladaptive and negative cognitions (Beck et al., 1979). Change in 
negative cognitions has been measured with several cognitive constructs 
that stem from Beck’s cognitive theory and the corresponding assump-
tions on the mechanisms of CT. Empirical studies on the mechanisms of CT 
focused on cognitive constructs such as dysfunctional attitudes, automatic 
thoughts, attributional style, and hopelessness. Dysfunctional attitudes are 
negative assumptions and beliefs derived from dysfunctional schemas 
(Beck, Brown, Steer, & Weissman, 1991). Automatic thoughts refer to nega-
tive statements about the self (Hollon & Kendall, 1980). Attributional style 
stands for whether individuals attribute outcomes to internal/external, 
stable/unstable factors or global/specific factors (Seligman, Abramson, 
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Semmel, & von Baeyer, 1979), whereas hopelessness refers to negative ex-
pectations about the future (Beck, Weissman, Lester, & Trexler, 1974). These 
cognitive constructs cover negative perceptions of the self, the future, and 
others, in accordance with Beck’s cognitive theory. 
 A review on cognitive processes in CT for depression (Garratt, In-
gram, Rand, & Sawalani, 2007) concluded that CT indeed produces cogni-
tive changes and that these cognitive changes are associated with chang-
es in depression, although not all studies found an association between 
cognitive change and change in depression. Particularly change in dys-
functional attitudes (e.g., Barber & DeRubeis, 2001), automatic thoughts 
(e.g., Oei & Sullivan, 1999) and hopelessness (e.g., Kuyken, 2004) were 
found to covary with CT and a reduction in depressive symptoms. How-
ever, change in these cognitive constructs does not seem to be specific to 
CT, since other treatments for depression have also been found to associ-
ate with cognitive change. For example, it has been found that pharma-
cological interventions produce change in negative cognitions (see Gar-
ratt et al., 2007). Besides that, only a few studies have demonstrated that 
cognitive change over time is consistent with causal-agency. Some studies 
have found that change in negative cognitions preceded and predicted 
change in depressive symptoms in CT (DeRubeis et al., 1990; Kuyken, 
2004), whereas others did not find this association in CT (Jarrett, Vittengl, 
Doyle, & Clark, 2007). 

MBCT
Segal, Williams and Teasdale (2002) hypothesized that awareness of and 
disengagement from negative thoughts and depressive feelings are the 
processes through which MBCT reduces depressive relapse rates. These 
skills are trained in meditation and yoga exercises in which individuals are 
instructed to observe and acknowledge their experiences without judging 
them. Recognizing and disengaging from negative experiences are as-
sumed to reduce the activation of negative thoughts and reduce rumina-
tive thinking.
 Researchers have studied different constructs that reflect the 
aforementioned change mechanism proposed by the founders of MBCT, 
including decentering (sometimes called metacognitive awareness), cogni-
tive reactivity, and rumination. Decentering refers to the process of disen-
gaging from negative experiences (Teasdale, 1999; Teasdale et al., 2002). 
Decentering has been defined as ‘the extent to which thoughts, for example, 
are experienced as thoughts (mental events) rather than as aspects of self 
or direct reflections of the truth’ (Teasdale et al., 2002). Reduced cognitive 
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reactivity refers to having fewer negative thoughts in a sad mood (Ingram, 
Miranda, & Segal, 1998; Scher, Ingram, & Segal, 2005). Rumination has been 
defined as thinking repetitively about the causes, meanings and conse-
quences of negative experiences such as depressive feelings (Nolen-Hoek-
sema & Morrow, 1991). 
 The available empirical studies on mechanisms of MBCT found 
that MBCT is associated with an increase in decentering (Bieling et al., 
2012; Teasdale et al., 2002) and with reduced ruminative thinking (Keune, 
Bostanov, Hautzinger, & Kotchoubey, 2011; Michalak, Hölz, & Teismann, 
2011; van Aalderen et al., 2012). Some of these studies found that change 
in decentering and rumination is predictive of depressive relapse (Micha-
lak et al., 2011; Teasdale et al., 2002) or current depressive symptoms (van 
Aalderen et al., 2012). In one study, MBCT has also been associated with 
reduced cognitive reactivity compared to a matched control group (Raes, 
Dewulf, Van Heeringen, & Williams, 2009). This association was not found 
in another study, although cognitive reactivity did not predict poor out-
come for those who received MBCT in this study (Kuyken et al., 2010). The 
literature suggests that change in the assumed mechanisms of MBCT may 
not be specifically related to MBCT. For example, an increased capability 
for decentering has been associated with lower depressive relapse rates in 
CT as well (Fresco, Segal, Buis, & Kennedy, 2007; Teasdale et al., 2002), and 
reduced ruminative thinking was found to be predictive of post-treatment 
depressive symptoms in cognitive behaviour therapy (Manicavasagar, 
Perich, & Parker, 2012) .

MBCT compared with CT
Although distinct and specific constructs are proposed as mediators of 
therapeutic change in CT and MBCT, both treatments are assumed to 
achieve their effects through change in negative ways of thinking. Where-
as CT is assumed to produce changes in current negative cognitions, 
MBCT is assumed to result in less activation of negative cognitions in a sad 
mood (e.g., Teasdale et al., 1995). Furthermore, CT is assumed to adjust 
negative thought content by challenging them, whereas MBCT is assumed 
to change the relation to negative thoughts and feelings by disengaging 
from them (Hofmann & Asmundson, 2008; Lau & McMain, 2005). More 
specifically, CT aims to change negative cognitions about the self, oth-
ers and the future, and MBCT aims to reduce negative repetitive thinking 
about negative experiences (i.e., rumination).  
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Discussion
Cognitive Therapy (CT) and Mindfulness-Based Cognitive Therapy (MBCT) 
are well-known, evidence-based treatments for depression. At this time, 
there are few well-designed comparative studies on the similarities and 
differences regarding their effectiveness and underlying mechanisms of 
change. In order to contribute to future research on these fundamental 
theoretical and clinical topics, we set out with the aim to compare CT and 
MBCT for depression, with respect to their theoretical underpinnings, 
treatment components, and assumed change mechanisms. A key finding 
of our review is that, although CT and MBCT are largely based on similar 
theoretical assumptions on depression, both treatments include more 
distinct than shared treatment techniques. In the remaining part of the re-
view, we argue that the underlying theories suggest more similar change 
mechanisms of CT and MBCT than the actual treatment techniques. As a 
result, the assumed theory-driven mechanisms of change underlying CT 
and MBCT may be too narrowly formulated and the consideration of a 
wider range of mechanisms based on the different techniques used in CT 
and MBCT seems to be justified. 

Theory & mechanisms
The theoretical underpinnings of CT and MBCT share the basic assump-
tion of Beck’s cognitive theory, which holds that the activation of negative 
thinking is central to depression (Lau et al., 2004). The theories underly-
ing MBCT elaborate on Beck’s theory by clarifying that the high rates of 
depressive relapse can be explained by the re-activation of experiences 
associated with previous depressive episodes and reactions to these 
experiences such as rumination (e.g., Lau et al., 2004; Teasdale, 1999). In 
accordance with Beck’s cognitive theory, the assumed mechanisms of CT 
and MBCT both cover change in negative ways of thinking. However, there 
are subtle differences in the proposed mechanisms, with CT aiming to 
change directly the content of negative cognitions and MBCT aiming to 
relate to negative experiences in a disengaged manner in order to reduce 
rumination and re-activation of negative thoughts. Thus, it seems that 
the assumed change mechanisms of MBCT correspond primarily with the 
additional theories underlying MBCT and to a lesser extent with Beck’s 
cognitive theory. 
 Yet, bearing in mind the shared theoretical assumptions underly-
ing CT and MBCT, it is plausible that similar change processes result from 
both treatments. In addition, it can be questioned whether there is a 
black-and-white distinction between the assumed change mechanisms of 
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CT and MBCT. Specifically, it can be argued that a change in the content 
of thoughts may also involve a change in one’s relation to these thoughts, 
and the other way around. Teasdale and colleagues speculate that not 
only MBCT, but also CT prevents depressive relapse by promoting de-
centering, since identifying and challenging negative thoughts requires 
distancing oneself from depressive thoughts and feelings (Segal, Gemar, 
& Williams, 1999; Teasdale, 1999; Teasdale et al., 2002). Indeed, both cogni-
tive behavioural therapy and MBCT have been found to protect against 
depressive relapse by increasing decentering (Bieling et al., 2012; Fresco et 
al., 2007). Likewise, one could argue that the effects of MBCT on current or 
residual depressive symptoms are caused by cognitive processes similar 
to those of CT. Disengaging from negative thoughts during mindfulness 
practice and seeing thoughts just as ‘thoughts rather than as aspects of self 
or direct reflections of the truth’ (Teasdale, 1999) may weaken individual’s 
believe in negative thoughts and thereby serve as a way to challenge 
thoughts (Baer, 2003). The only difference between CT and MBCT is the 
way that change in negative thinking is attempted to be achieved: CT 
focusses on directly challenging negative cognitions, whereas MBCT trains 
individuals to disengage from negative cognitions and to shift attention to 
present moment experiences. 

Techniques & mechanisms
In contrast to the close association between theory and the assumed 
mechanisms, the formulated mechanisms correspond only partially with 
the actual treatment techniques of CT and MBCT. Both treatments include 
techniques that may be associated with change in a broader range of 
factors than only those based on theory. With regard to MBCT, most of 
the treatment sessions include techniques such as meditation and yoga 
adopted from Mindfulness Based Stress Reduction (MBSR) (Teasdale et 
al., 1995). Mindfulness mediation has its origin in Buddhism rather than in 
cognitive theories. The central aim of mindfulness exercises is to promote 
a variety of mindfulness skills such as awareness, acceptance, and non-
judging (Baer, 2007; Bishop et al., 2004; Dunn, Hartigan, & Mikulas, 1999). 
Based on the practice and cultivation of mindfulness, a large number of 
additional processes underlying the effects of MBCT can be hypothesized, 
including exposure, self-management, experiential avoidance, relaxation, 
nonattachment, and insight (Baer, 2003; Brown et al., 2007; Chambers et 
al., 2009). If we take the treatment components as a point of departure, 
the benefits of MBCT for depression might as well be explained by change 
in these mindfulness-skills and the aforementioned change processes. 
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 Similarly, based on the techniques included in CT, there may be 
other mechanisms than cognitive change underlying the treatment’s ef-
fectiveness. CT also covers behavioral activation, which has been found to 
play an important role on its own in the efficacy of CT. Two studies have 
shown that behavioral activation as a stand-alone treatment is equally 
effective in reducing depressive symptoms as CT, (Dimidjian et al., 2006; 
Jacobson et al., 1996) and behavioral activation was found to be even 
more efficacious among patients with a more severe depression (Dimidji-
an et al., 2006). In Beck’s cognitive theory, behavioral strategies are mainly 
mentioned as a tool to change negative cognitions or to motivate individ-
uals (Beck et al., 1979). However, behavioral activation has its roots in the 
behavioral theory of operant conditioning (see the works of e.g., Skinner, 
1963; Thorndike, 1905) and is assumed to increase feelings of pleasure 
and mastery, which, in turn, would counteract depressive symptoms (Le-
winsohn & Graf, 1973). Therefore, improvements in behavioral activation 
and enhanced feelings of pleasure and mastery might, besides cognitive 
change, also account for CT’s effects on depression.
 In sum, if we take the treatment techniques as a point of depar-
ture for formulating hypotheses about change mechanisms, rather than 
the theoretical foundations, a broader range of mechanisms may be at 
work. Based on this assumption, it is plausible that CT and MBCT achieve 
their effects through different change processes because both treatments 
include mainly different treatment techniques. 

Conclusion and future directions
The article reveals that the ideas on mechanisms of change of CT and 
MBCT are mainly theory-driven. There seems to be less focus on the con-
tribution of treatment techniques to the process of change, which may 
imply change in other variables besides the factors based on theory. Bear-
ing in mind the shared theoretical foundations of CT and MBCT, it seems 
plausible that similar mechanisms account for the effectiveness of both 
treatments for depression. Yet, we could also argue that the differential 
treatment techniques applied in CT and MBCT result in distinct change 
processes. 
 Future studies comparing CT and MBCT could be strengthened by 
investigating both theory-driven and technique-driven factors as possible 
mechanisms, such as mindfulness-skills, behavioral activation, and feelings 
of pleasure and mastery. Furthermore, future studies may also consider 
factors that are not plausible as a mechanism, neither based on theory 
nor based on treatment components, hereby trying to discriminate ‘true’ 



25

WHY ARE CT AND MBCT BENEFICIAL?

2

mechanisms from factors that are not supposed to explain the treatment 
effects.
 More optimal research designs are needed to compare CT and 
MBCT with regard to their mechanisms of change. Specifically, more in-
sight is needed into the temporal associations between assumed mecha-
nisms and treatment outcome. Most studies only adopt pre-treatment and 
post-treatment measures. Such a design does not yield clarity on whether 
change in the assumed mechanism really leads to change in treatment 
outcomes, because it cannot be ruled out that change in the assumed 
mechanism is a result of depressive symptom improvement, rather than a 
causal agent (Garratt et al., 2007; Whisman, 1993). More insight in change 
processes may be achieved by studying the temporal order of change in 
assumed mechanisms and outcomes by taking multiple assessments dur-
ing treatment (e.g., Laurenceau, Hayes, & Feldman, 2007). 
 In sum, the review reveals that the treatment techniques of CT and 
MBCT do not share as many similarities as their theoretical foundations. A 
next step should be taken by empirically comparing the effectiveness of 
MBCT and CT and evaluating their unique and overlapping mechanisms 
of change. With such an investigation, a greater understanding can be 
reached regarding why and how MBCT and CT work. This is not only of 
theoretical importance, but is also necessary for identifying characteristics 
that may moderate the treatments’ effects (Kazdin & Nock, 2003) in order 
to gain insight into for whom CT and MBCT may be most beneficial.
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Abstract
Mindfulness and ruminative thinking have been shown to mediate the 
effects of mindfulness-based treatments on depressive symptoms. Yet, 
the dynamic interplay between these variables in daily life during mind-
fulness-based treatment has received little attention. The present study 
focuses on the sequence of daily changes taking place within individuals 
during a mindfulness-based treatment. Using a replicated single-subject 
time-series design, we examined the within-person temporal associations 
between day-to-day changes in mindfulness, repetitive thinking, and 
depressive symptoms. Study participants were six women with depressive 
symptoms who filled out diary questionnaires during a mindfulness-based 
treatment. A separate vector autoregressive (VAR) model was estimated 
for each participant. Changes in mindfulness and repetitive thinking 
preceded changes in depressive symptoms in a few of the participants. We 
did not find evidence for reverse causality; changes in depressive symp-
toms did not predict later changes in mindfulness or repetitive thinking 
in any of the participants. All individuals showed moderate to strong 
concurrent (within-day) associations between the variables. The results do 
not undermine the assumed causal chain of change but suggest that the 
studied change process may be operating fast as daily changes seemed to 
go together. 
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Interest in mindfulness-based treatments, such as Mindfulness-Based Cog-
nitive Therapy (MBCT) and Mindfulness-Based Stress Reduction (MBSR), for 
the alleviation of depressive symptoms has increased in the past decade. 
Empirical evidence suggests that both MBCT and MBSR are effective in 
reducing depressive symptoms (e.g., Khoury et al., 2013). It is assumed 
that mindfulness-based treatments promote the development of mindful-
ness, and that improvements in mindfulness subsequently relieve distress 
(Bishop et al., 2004). Only recently, researchers have started to investigate 
this assumed mechanism underlying mindfulness-based treatments. In-
deed, it was found that the development of mindfulness skills is enhanced 
in MBCT (Schroevers & Brandsma, 2010) and MBSR (Nyklíček & Kuijpers, 
2008). Moreover, two randomized controlled trials showed that increased 
levels of mindfulness mediated the impact of MBCT on depressive symp-
toms (Kuyken et al., 2010; Shahar, Britton, Sbarra, Figueredo, & Bootzin, 
2010). 
 Besides mindfulness, decreased ruminative thinking has been 
proposed to explain the benefits of mindfulness-based treatments for 
depression. Segal, Williams and Teasdale (2002) suggest that MBCT trains 
individuals to disengage from negative experiences and to shift attention 
to present-moment experiences. These skills are believed to interfere with 
ruminative ways of thinking. Controlled studies have indeed found that 
different forms of repetitive thinking, such as rumination and worry, medi-
ate the effect of mindfulness-based treatments on depressive symptoms 
(e.g., van Aalderen et al., 2012) and distress (Jain et al., 2007). 
 A drawback of the above-mentioned studies is that they do not 
provide insight in within-person change processes occurring during 
mindfulness-based treatment or the possibility of reverse causality. In 
most of these studies the assumed mediator and outcome were measured 
at only two time points (i.e., pre-treatment and post-treatment). There-
fore, the mediation analyses were actually performed on cross-sectional 
data (Singer & Willett, 2003). With such an analysis, the temporal ordering 
and thus the causal direction of the effects cannot be established. It thus 
remains unclear if changes in mindfulness and repetitive thinking precede 
or follow changes in depressive symptoms, or both. To infer the temporal 
ordering of the assumed mechanism, it is necessary to obtain multiple 
measurements over the course of treatment (e.g., Laurenceau, Hayes, & 
Feldman, 2007) and to examine whether an assumed mechanism operates 
before the outcome variable changes (Kazdin, 2007). 
 Another problem that may arise is that most studies investigated 
mechanisms of change at the group level. Within-person associations may 
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not be adequately captured with a between-subjects design, as aggregat-
ing data across subjects may blur processes operating within individuals 
(Hamaker, 2012; Molenaar, 2004). Also, several studies have shown that 
within-person associations may differ across individuals (Molenaar, 2004; 
Rosmalen, Wenting, Roest, de Jonge, & Bos, 2012). Heterogeneity in with-
in-subject processes may go unnoticed in studies with a between-subjects 
design and the effects might be canceled out or diluted because of these 
differences (Hamaker, 2012). It has therefore been recommended to exam-
ine psychological change processes within individual subjects over time 
(Barlow & Nock, 2009) and to investigate individual differences in thera-
peutic change processes (Kazdin, 2007). Recently, it has been suggested 
that individual differences in response to meditation exist, advocating 
single-subject designs in the field of mindfulness meditation research 
(May, Weyker, Spengel, Finkler, & Hendrix, 2014).
 A replicated single-subject time-series approach is particularly 
suitable for studying the temporal order of change within individuals 
over time. With this approach, it can be studied if changes in one or more 
variables systematically predict changes in another variable (Hamaker , 
Dolan, & Molenaar, 2005). For example, it can be investigated if increases 
in mindfulness are followed by depressive symptoms on subsequent time 
points in a particular individual. With such an approach, one is able to 
make inferences about the temporal order of change at the person level 
by aggregating data across time points instead of across subjects (Hamak-
er, 2012). The power of such single-subject time-series studies depends on 
the number of assessments per individual instead of the number of indi-
viduals included in the study (Hamaker, 2012). Time-series analysis of daily 
self-report assessments over the course of treatment has been shown very 
suitable for studying therapeutic change processes at a micro-level in indi-
viduals (see e.g., Dugas, Francis, & Bouchard, 2009). 
 The aim of the current study is to examine (1) if day-to-day changes 
in mindfulness and repetitive thinking precede day-to-day changes in 
depressive symptoms within individuals, (2) whether reverse effects occur, 
with changes in depressive symptoms preceding changes in mindfulness 
and repetitive thinking, and (3) whether there are individual differences in 
the effects. A replicated single-subject time-series design is used to gain 
detailed insight into the temporal order of change taking place within 
individuals and individual differences in the studied processes. The study 
was performed in persons experiencing depressive symptoms who partici-
pated in a mindfulness-based treatment as changes in the variables under 
study are most likely to occur in this context. We hypothesized that for 
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most of the individuals day-to-day changes in mindfulness and repetitive 
thinking predict subsequent changes in depressive symptoms, and not 
the other way around.

Method
Design
The present study used a replicated single-subject time-series design. The 
study was performed in a naturalistic treatment setting in which patients 
with a variety of psychiatric disorders receive a combination of Mindful-
ness-Based Cognitive Therapy (MBCT) and Mindfulness-Based Stress Re-
duction (MBSR). The current study focused only on those patients with at 
least mild depressive symptoms. Measures were obtained on a daily basis.

Participants and procedure
Participants were recruited at Mental Health Institution Lentis, Center for 
Integrative Psychiatry, Groningen, The Netherlands. Study approval was 
obtained from the Medical Ethical Committee for mental health institu-
tions in the Netherlands. Inclusion criteria were enrolment in the mindful-
ness-based treatment, the presence of at least mild depressive symptoms 
(Patient Health Questionnaire-9 (PHQ-9) ≥ 5) (Kroenke, Spitzer, & Williams, 
2001), and age ≥ 18 years. Exclusion criteria were: organic brain damage, 
mental retardation, bipolar disorder, psychotic disorder, eating disorder, 
suicidal ideation, substance abuse, concurrent psychotherapy, and stable 
use of an antidepressant/changes in use of antidepressant medication ≤ 2 
months. 
 All consecutive patients who enrolled in the mindfulness-based 
treatment during the recruitment period (between February 2012 and 
September 2012) were asked if they consented to be approached for an 
ongoing study. We contacted patients who did not meet exclusion criteria 
by telephone to screen for depressive symptoms (using the Patient Health 
Questionnaire-2). If participants indicated to suffer from a depressed 
mood or a loss of interest during the last two weeks, and patients were in-
terested in study participation, written information on the study was sent 
by mail. 
 Patients who gave written informed consent for study participa-
tion were invited for a face-to-face briefing session at the start of the 
study. First, participants filled out the PHQ-9 (Kroenke et al., 2001) and 
several questions on demographic variables. Participants were excluded 
from the study if the PHQ-9 score was lower than 5. Second, we explained 
the meaning of the diary questions and rating of the answer categories. 
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Participants were given the possibility to fill out the diary questions either 
online or on paper. The participants were instructed to fill out the daily 
questions at a fixed time at the end of each day, starting two weeks before 
the first session of the mindfulness-based treatment (baseline phase) until 
the last session of the treatment (intervention phase). A baseline phase of 
two weeks was included to cancel out possible changes induced by filling 
out the diary; these two weeks were excluded from the analyses. Partici-
pants who filled out the diary questions on paper were asked to return 
the diaries by mail on a weekly basis. To promote compliance, participants 
were informed that they would receive a report of their individual results 
at the end of the study period. All participants were compensated for their 
efforts by a reward in the form of a meditation cushion or bench. In addi-
tion, a financial incentive of 50 euro was given to those who completed at 
least 90% of the daily questions. We contacted participants several times 
during the study period to review and encourage completion of the diary. 
At the end of the study period, participants were invited for an interview 
to evaluate the mindfulness-based treatment and to discuss their individ-
ual results of the study. 
 During the recruitment period, 52 patients diagnosed with a 
variety of disorders enrolled in four mindfulness group programs. Twenty-
eight of these patients gave written consent to be approached for an 
ongoing study, of which 8 patients met an exclusion criterion; 1 patient 
received other psychological treatment, 2 patients used antidepressants 
for less than 2 months, 3 patients were diagnosed with an eating disorder, 
1 patient reported substance abuse and 1 patient suffered from psychotic 
symptoms in the past. Of the remaining 20 patients, 7 did not fulfill the 
inclusion criterion of reporting depressive symptoms in the telephone 
interview and 2 could not be reached by telephone. Thus, in total, 11 
patients were eligible for the study. The majority of these participants (9) 
gave written informed consent for taking part in the study. After start of 
treatment, 2 of these 9 participants were excluded as they became ineligi-
ble: one participant dropped out of the mindfulness-based treatment and 
the study after two weeks because of a depressive relapse and another 
participant quit antidepressant medication during the study period. Only 
one participant was excluded from the analyses because her data did not 
meet the assumptions for analysis (no daily variability in the data and < 50 
days of questionnaire completion (n=36)). Our final sample consisted of 
6 participants. Four of the six participants completed the diary questions 
online, two completed them on paper. All participants completed the daily 
questions on at least 95% of the days.
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Treatment 
The intervention was a standardized group program based on the 
Mindfulness-Based Stress Reduction program (MBSR) (Kabat-Zinn, 1990), 
supplemented with several exercises from the Mindfulness-Based Cogni-
tive Therapy (MBCT) protocol (Segal et al., 2002). The mindfulness-based 
treatment consisted of 8 standardized group sessions of 2.5 hours over 8 
to 10 weeks and a silent retreat session. 
 The mindfulness trainers followed a structured treatment proto-
col in which the components for each session are prescribed. Following 
the MBSR and MBCT protocols, all  group sessions included one or more 
formal mindfulness exercises (e.g., body-scan, sitting meditation, yoga 
exercises), a discussion of participants’ experiences during the exercises, 
an evaluation of experiences during homework exercises, and assignment 
of homework exercises for next week. MBCT-specific elements included 
the automatic thoughts questionnaire, the thoughts and feelings exercise, 
the 3-minute breathing space and developing an action plan (relapse pre-
vention). Homework was assigned for 45 minutes to 1 hour a day and the 
central role of home practice was repeatedly stressed by the mindfulness 
trainers. All participants received the same workbook including homework 
assignments per week, registration forms and information on the themes 
of the sessions (see Kabat-Zinn, 1990; Segal et al., 2002). The mindfulness-
based treatment was delivered in four different groups during the study 
period by four different certified mindfulness trainers who provided mind-
fulness programs at least twice a year for at least 4 years.  

Measures
Demographic and clinical characteristics
Demographic variables were obtained using a self-report questionnaire 
and included gender, age, marital status, level of education, and employ-
ment. Information on the participants’ clinical diagnosis (made by a psy-
chiatrist within 3 months before the mindfulness training), use of anti-
depressants, and concurrent provided care were obtained from patients’ 
medical records. 
 
Diary
Daily levels of depressive symptoms, mindfulness, and repetitive thinking 
were assessed using a diary. The variables under study were measured 
with a total of eight items selected from widely used and well-validated 
questionnaires that measured the constructs of interest. Only a few items 
were selected per construct since lengthy diaries enhance noncompli-
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ance (Morren, van Dulmen, Ouwerkerk, & Bensing, 2009) and may result 
in drop-out (Thiele, Laireiter, & Baumann, 2002), and it has therefore been 
recommended to make diaries simple in use (Thiele et al., 2002). The selec-
tion of items was made based on the factor loadings in validation studies 
and face validity. The items were adapted for daily use. The diary also in-
cluded space for participants to report events that might have influenced 
their diary responses. 
 Daily depressive symptoms were measured with the validated 
Patient Health Questionnaire-2 (PHQ-2) (Kroenke, Spitzer, & Williams, 2003; 
Spitzer, Williams, & Kroenke, 2013), which is based on the two core symp-
toms of depression according to the Diagnostic and Statistical Manual of 
Mental Disorders (4th edition) (American Psychiatric Association, 1994). 
The two questions assess a depressed mood (“I felt down, depressed 
or hopeless”) and anhedonia (“I had little interest or pleasure in doing 
things”), which were rated on a 7-point likert scale ranging from 1 (not 
at all) to 7 (very much). The criterion validity and construct validity of the 
PHQ-2 were supported in previous research (Kroenke et al., 2003).
 Two central aspects of mindfulness, awareness and non-judging, 
were assessed with items from the Five Facet Mindfulness Questionnaire 
(FFMQ) (Baer, Smith, Hopkins, Krietemeyer, & Toney, 2006). The choice for 
these two aspects was based on the commonly used definition of mind-
fulness, i.e., being aware of present moment experiences without judging 
(Bishop et al., 2004; Kabat-Zinn, 1994), the evidence showing that these 
are elements of the mindfulness construct (Baer et al., 2006), and their 
predictive value in predicting psychological symptoms (Baer et al., 2008; 
Baer et al., 2006). Awareness was assessed with two items with high fac-
tors loadings (0.61 respectively 0.67) on the awareness scale of the FFMQ 
(Baer et al., 2006). The items included in the diary were: “I rushed through 
activities without being really attentive to them” and “I did jobs or tasks 
automatically without being aware of what I was doing”. Non-judging was 
measured with the two items with the highest factor loadings (0.73 re-
spectively 0.69) on the non-judging scale of the FFMQ (Baer et al., 2006); “I 
thought some of my emotions were bad or inappropriate and I shouldn’t 
feel them” and “I made judgments about whether my thoughts were good 
or bad”. The questions were rated on a 7-point likert scale ranging from 
1 (not at all) to 7 (very often/all of the time). The measure of mindfulness 
was based on the mean of the recoded ratings on awareness and non-
judging so that high scores indicate high levels of mindfulness.
 Repetitive thinking was measured with two items with high factor 
loadings (0.83 respectively 0.85) on the higher order factor that represents 
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the core characteristics of repetitive negative thinking in the Dutch Perse-
verative Thinking Questionnaire (PTQ) (Ehring et al., 2011). Studies sup-
ported the construct validity of the PTQ (Ehring et al., 2011). The included 
items were: “The same thoughts kept going through my mind” and “I got 
stuck on certain issues and couldn’t move on”. Both items were rated on 
a 7-point likert scale ranging from 1 (not at all) to 7 (very often/all of the 
time). 

Statistical analyses
Vector Autoregressive Modeling (VAR)
To study the temporal associations between the variables we conducted 
Vector Autoregressive Modeling (VAR) using STATA 11.0. A VAR model 
consists of a set of regression equations, in which each of the endogenous 
variables is regressed on its own lagged values (autocorrelation) as well as 
the lagged values of the other variables (cross-correlation) (Brandt & Wil-
liams, 2007; Rosmalen et al., 2012; Sims, 1980). In this way, the dynamic ef-
fect of time series variables on each other can be assessed, taking into ac-
count potential bidirectional associations as well as autocorrelation in the 
time series (Brandt & Williams, 2007). A separate VAR model was estimated 
for each individual study participant. The VAR model included depressive 
symptoms, repetitive thinking, and mindfulness as endogenous variables, 
which means that these variables are treated as both predictor and out-
come. To control for the possible confounding influence of the days of the 
week and other extraordinary events reported by participants (such as ill-
ness or menstruation), these factors were included as exogenous variables 
in the VAR models, using dummy variables. Exogenous variables serve 
only as predictors, not as outcomes. We also included a variable denoting 
the time (0,1,2,3,…t) and the square of time as exogenous variables to the 
model, to arrive at series that are stationary. 
 The optimum number of lags (i.e., the number of past days taken 
into account) for each VAR model was selected based on goodness-of-fit 
criteria, i.e., the final prediction error (FPE), Akaike Information Criterion 
(AIC), Hannan-Quinn Information Criterion (HQIC), and Bayesian Informa-
tion Criterion (BIC) (Brandt & Williams, 2007). If a lag of 2 was indicated by 
the majority of the goodness-of-fit criteria, predictors at both lag 1 and 2 
were included in the model. For four of the six individual VAR models, a lag 
length of 1 day was optimal. A lag length of 2 days was found optimal for 
one participant and a lag length of 3 days for another participant.
 The VAR models were estimated with the missing values embed-
ded in the series. Constraints were set on the parameter coefficients that 
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did not contribute significantly to the VAR model (Lütkepohl, 2007), start-
ing with the coefficients with the highest p-values, until all coefficients 
with a p-value larger than 0.25 were constrained. The residuals of the final 
VAR models were checked on the assumptions of independence, ho-
moscedasticity, and normality. If any of these assumptions was violated, 
the model was adjusted and re-estimated until all assumptions were met. 

Granger causality
Based on the individual VAR models, Granger causality tests were per-
formed to examine whether changes in mindfulness and/or repetitive 
thinking ‘Granger cause’ changes in depressive symptoms, or the other 
way around. When a variable A ‘Granger causes’ variable B, this means that 
more variance in B is explained  based on past values of both A and B than 
on past values of B only (Granger, 1969). The causality tests were per-
formed on pairs of the variables of interest. 

Concurrent associations
In the VAR models, only lagged associations are modeled, without taking 
into account the concurrent (i.e., within-day) associations. This is done 
to separate the dynamic part from the simultaneous part of the model, 
because the order of the concurrent associations cannot be established. 
To examine the strength of the concurrent associations between mind-
fulness, repetitive thinking, and depressive symptoms, within-day cor-
relations were calculated by correlating the residuals of the VAR models 
(Brandt & Williams, 2007). 

Orthogonalized Impulse Response Functions (OIRFs)
To test whether the lagged associations found in the VAR models are 
robust when taking into account the concurrent associations, we exam-
ined the Orthogonalized Impulse Response Functions (OIRFs). OIRFs show 
the change in an endogenous variable over the course of several days in 
response to an isolated shock in one of the other endogenous variables 
(Brandt & Williams, 2007). OIRFs are based on the cross-lagged associa-
tions of the VAR model, but also take into account the concurrent associa-
tions between the variables. As we do not know the causal order of the 
concurrent associations, two OIRFs were computed, each with a different 
assumed order of the concurrent associations. When the lagged associa-
tions found in the VAR model disappear in one of the OIRFs, this indicates 
that the lagged effects are overshadowed by the concurrent associations. 
Lagged effects were therefore considered to be robust when the effects 



37

IDIOGRAPHIC CHANGE PROCESSES

3

were significant in both the VAR model and the OIRFs. 

Results
Descriptives
The study participants were six women, aged between 31 and 63, and 
diagnosed with a depressive disorder, a generalized anxiety disorder, or an 
adjustment disorder (see Table 1). Participants 1, 2, 4, and 5 reported mild 
depressive symptoms (i.e., score 5-9) and participants 3 and 6 reported 
moderate depressive symptoms (i.e., score 10-14) at the start of the treat-
ment and baseline period (Kroenke et al., 2001). The time series of all par-
ticipants are depicted in Figure 1. The time trends in the outcome variables 
over the course of treatment (as estimated in the VAR models) are shown 
in Table 2. In participants 3, 4, and 6, a significant decrease in depres-
sive symptoms was observed over the course of the mindfulness-based 
treatment (see Table 2). Visual inspection of Figure 1 reveals low mean 
levels of depressive symptoms in participant 2 (soon after the start of the 
mindfulness-based treatment), and participant 5 (except for some days on 
which she reported high levels of depressive symptoms). In participant 1, 
no improvement in depressive symptoms occurred over the course of the 
treatment. In the post-treatment interview, this participant 1 reported that 
she developed Meniere’s disease during the study period, which was very 
disabling for her and seemed to have enhanced her depressive symptoms. 
Regarding repetitive thinking, a decrease over time was observed in par-
ticipants 2, 3, and 6. In participants 2, 3, 4, and 6, a significant increase in 
mindfulness was observed over the course of the treatment. 
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Table 1. Characteristics of the study participants

Part Age Marital 
status

Educational 
level Employment Diagnosis Anti-

depressant
PHQ-
pre

1 53 Married Vocational Disabled MDD - 8

2 31 Married Vocational Disabled GAD Lexapro 5

3 37 Single Higher 
education Disabled MDD,

in remission - 11

4 49 Divorced Higher 
education Employed GAD Mirtazapine 7

5 35 Living 
together

Higher 
education

Taking care 
of children

AD with 
depressed 

mood
- 8

6 63 Single Higher 
education Retired

MDD, 
recurrent, in 

remission
Efexor 10

Note. Part = participant number; MDD = Major Depressive Disorder; GAD = 
Generalized Anxiety Disorder; AD = Adjustment Disorder; PHQ pre = Patient 
Health Questionnaire-9 (PHQ-9) score at the start of the baseline phase; PHQ-
9 scores can range from 0 (no depressive symptoms) to 27 (severe depressive 
symptoms). 

Table 2. Time trends over the course of treatment
Part 1 Part 2 Part 3 Part 4 Part 5 Part 6

Depression (trend) ↓ ↓ ↓

Repetitive thinking (trend) ↓ ↓ ↓

Mindfulness (trend) ↑ ↑ ↑ ↑

Length of time series (n) 78 78 75 63 65 56

Missing observations (n) 2 2 0 0 0 2

Note. Arrows pointing upwards denote an increase in the outcome measure over 
time; arrows pointing downwards denote a decrease over time. Time trends are 
as estimated in the VAR models using variables for Time and the square of Time. 
Only significant trends are shown (p< 0.05). 
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Figure 1. Time series of the participants
 

Note. The length of the series differed between individuals because the mindful-
ness-based treatments were given over a period of 8 to 11 weeks.
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Temporal associations
The results of the Vector Autoregressive (VAR) models and Granger causal-
ity tests are presented simultaneously in Table 3. In most participants, only 
a few lagged associations were found. The VAR model of participant 6 was 
exceptional, with several bidirectional associations between the variables. 
Some of these associations disappeared when both the lagged and the 
concurrent associations were taken into account in the Orthogonalized 
Impulse Response Functions (OIRFs) (see Table 3). This indicates that the 
lagged effects were overshadowed by the concurrent associations and 
were therefore not considered to be robust. For the sake of clarity, we only 
describe below the lagged associations that remained robust in the OIRFs. 
 For two out of six participants (3 and 6), we found that decreases 
in repetitive thinking were followed by decreases in depressive symptoms 
the next day (participant 3) and two days after (participant 6). No temporal 
associations in the opposite direction were found: changes in depressive 
symptoms were not followed by changes in repetitive thinking in any of 
the participants.
 Regarding mindfulness and depression, the results of only one of 
the six participants (2) robustly showed that increases in mindfulness were 
followed by decreases in depressive symptoms the next day. No temporal 
associations in the reverse direction were found in any of the participants.
 Concerning mindfulness and repetitive thinking, the models of 
three participants (1, 2, and 4) showed that increases in mindfulness were 
followed by later decreases in repetitive thinking. For one participant (6), it 
was found that increases in mindfulness predicted increases in repetitive 
thinking three days after. No robust associations in the reverse direction 
were found; changes in repetitive thinking were not followed by changes 
in mindfulness.

Concurrent associations
Because, as described above, some of the lagged associations were over-
shadowed by the concurrent associations, we performed additional analy-
ses and examined the strength of the concurrent associations. The within-
day correlations between the variables were mostly large and the sign of 
the correlation coefficient was as expected and similar for all participants 
(see Table 4). On days that participants were more mindful, they reported 
less repetitive thinking and felt less depressed. The negative concurrent 
association between mindfulness and depressive symptoms was large in 
five of the six participants (according to the effect sizes provided by Cohen 
(2003)), and medium in participant 2. The positive correlation between 
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repetitive thinking and depressive symptoms was large in three partici-
pants, medium in two participants and not significant in one participant. 
The negative correlation between mindfulness and repetitive thinking was 
large in all participants.

Table 3. Granger causality tests and estimates from the VAR models

Granger causality Estimates (B) 

Part 1 Part 2 Part 3 Part 4 Part 5 Part 6

Repetitive thinking → Depression - - 0.31 - - -0.18a/0.33b

Depression → Repetitive thinking - - - - - -

Mindfulness → Depression - -0.27 - - 0.37 -0.33a

Depression → Mindfulness - - - - - 0.35c

Mindfulness → Repetitive thinking -0.32 -0.38 - -0.49 - 0.67c

Repetitive thinking → Mindfulness - - - 0.26 - -0.21c

Lag of explanatory variable t-2 t-1 t-1 t-1 t-1
a t-1 / b t-2

ct-3

Note. The VAR estimates are shown in case the Granger causality test for that association 
was significant (p<0.05), meaning that the first variable ‘Granger causes’ the second 
variable. In bold: the lagged associations that remained significant in the Orthogonalized 
Impulse Response Functions. Part = participants. 

Table 4. Concurrent (within-day) associations

Concurrent 
association Correlation coefficient (r) 

Part 1 Part 2 Part 3 Part 4 Part 5 Part 6

Mindfulness and 
Depression -0.65 -0.39 -0.63 -0.47 -0.62 -0.69

Repetitive 
thinking and 
Depression

0.57 0.36 0.50 - 0.56 0.39

Mindfulness 
and Repetitive 
thinking

-0.69 -0.66 -0.51 -0.50 -0.94 -0.56

Note. All significant correlations between the residuals of the VAR models are shown 
(p< 0.05). Part = participants.
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Discussion
This study examined the temporal relationships between day-to-day 
changes in mindfulness, repetitive thinking, and depressive symptoms 
in six women with depressive symptoms participating in a mindfulness-
based treatment. The results showed that changes in mindfulness pre-
ceded changes in depressive symptoms in only one participant and that 
changes in repetitive thinking preceded changes in depressive symptoms 
in two participants. For three individuals, we found that daily changes in 
mindfulness predicted changes in repetitive thinking the next day. We did 
not find evidence for reverse causality. Daily changes in depressive symp-
toms did not precede changes in repetitive thinking and mindfulness in 
any of the participants. Another consistent finding was that day-to-day 
changes in mindfulness, repetitive thinking, and depressive symptoms 
occur together, as all participants showed moderate to strong concurrent 
associations between the variables. 
 The few lagged associations in the hypothesized direction suggest 
that temporal precedence of daily mindfulness and repetitive thinking 
may take place in some but not all individuals. This corresponds with the 
notion that psychological change processes may differ across individuals 
(Molenaar, 2004; Rosmalen et al., 2012). Another reason for the few lagged 
associations may be the chosen time interval between the measurements. 
Daily assessments were performed once a day at the end of the day. An 
interval of one day may be too long to find a lagged effect if the effects 
are established very rapidly or taper off after a night of sleep. The strong 
within-day associations found in the current study might indeed indicate 
that change processes operate fast during mindfulness-based treatment. 
Some of the study participants reported at the end of the study that their 
level of depressive symptoms was not constant during the day, which 
corresponds with results from other studies showing fluctuations in affect 
over the course of a day (Peeters, Berkhof, Delespaul, Rottenberg, & Nicol-
son, 2006). We may not have captured these dynamic changes over the 
course of the day with our daily assessments.
 Another possibility is that cognitive processes and affect are too 
much intertwined to unravel the temporal chain of events in an obser-
vational study using self-report measures. For example, Clark and Teas-
dale (1982) showed that negative memories are more accessible during 
depressed parts of the day than during less depressed parts of the day. 
The daily self-reports of mindlessness, repetitive thought, and depressive 
symptoms may have been induced by depressive symptoms at the end 
of the day (Ebner-Priemer et al., 2006). This may as well explain the strong 
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concurrent associations among the study participants. In future research, 
it may therefore be valuable to include measures of another nature, such 
as behavioral measures or physiological indicators, to ensure that pro-
cess and outcome variables are not too closely related (Stanton, Luecken, 
MacKinnon, & Thompson, 2012). 
 The study findings do not undermine the assumed change pro-
cesses underlying mindfulness-based treatments. For none of the par-
ticipants we found a reverse temporal order of change, with decreases in 
depressive symptoms preceding changes in the other variables. Such a 
finding would have challenged existing theories of therapeutic change in 
mindfulness-based treatments.
 The present study shows that the adopted replicated single-
subject approach is a suitable method for studying the temporal order of 
change in research on mechanisms. Such a design is more useful than a 
pre-post-treatment design because temporal precedence can only be in-
vestigated with multiple repeated measurements within individuals. Also, 
recall bias is reduced and ecological validity is enhanced with the use of 
daily measurements (aan het Rot, Hogenelst, & Schoevers, 2012). Another 
strength is that inferences can be made about dynamic processes that 
take place within individuals. The used vector autoregressive models en-
able a detailed examination of dynamic relationships between variables, 
taking into account potential bidirectional effects and feedback loops 
(Brandt & Williams, 2007). Group-level approaches cannot adequately 
account for such temporal complexity, and may obscure inter-individual 
heterogeneity by showing average group level effects that may only apply 
to a non-existing average individual (Allport, 1937).
 Yet, the findings of the present study should be seen as preliminary 
for several reasons. This is the first time-series study on the temporal order 
of day-to-day changes in mindfulness, repetitive thinking, and depressive 
symptoms during a mindfulness-based treatment. The study focused on 
examining processes that really take place within individuals and focused 
less on finding an ‘average’ change process. The strengths of a replicated 
single-subject design are precision and a high internal validity, rather than 
the ability to draw conclusions for the population at large. The results may 
not generalize to others since the findings show what holds for these six 
individuals. Another sample of individual replications might reveal dif-
ferent findings as regards the lagged effects. Replication of the study in a 
larger sample is warranted to reveal whether the number of lagged effects 
found in our study is representative and if other individuals also do not 
show associations in the opposite direction. In addition, we cannot be sure 
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that the temporal relationships are induced by the mindfulness-based 
treatment as no control group was included. Future studies could shed 
further light on the whether these associations also occur outside a treat-
ment context. This, however, does not downplay our conclusions on the 
observed order of changes, which was the main focus of the study. Also, 
increases in mindfulness are more likely to occur in the context of a mind-
fulness training. Another limitation may be that we used only a few items 
to measure the variables under study. We made a trade-off between reli-
ability and feasibility, as it has been recommended to use very brief diary 
measures to reduce response bias and participant burden (Morren et al., 
2009; Thiele et al., 2002) and to increase questionnaire completion rates 
(95% in the current study). 
 In sum, the findings of the study provide some insight into pro-
cesses of change that can take place within individuals during mindful-
ness-based treatment. Change processes may occur fast as daily changes 
in mindfulness, repetitive thinking, and depressive symptoms seemed to 
go together, rather than to precede or follow one another in our sample. 
Mindfulness and repetitive thinking did precede depressive symptoms in 
some individuals, but not in all. The findings in our sample do not under-
mine the assumed change processes underlying mindfulness-based treat-
ments as associations in the opposite direction were not observed. The 
study shows that a replicated single-subject time series approach can be a 
useful complement to the methods available in research on mechanisms, 
as it provides more insight in the temporal order of change, within-person 
associations, and individual differences.  
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Abstract
Background. Increases in mindfulness are assumed to lead to improve-
ments in psychological wellbeing during mindfulness-based treatments. 
However, the causal direction of this association never been adequately 
tested. This intensive longitudinal study examines whether within-person 
changes in mindfulness precede or follow changes in negative affect 
(NA) and positive affect (PA) during a Mindfulness Based Stress Reduc-
tion (MBSR) program. Also, inter-individual differences in the association 
between mindfulness and affect are investigated. 
Methods. Mindfulness, NA, and PA were assessed on a daily basis in 83 
individuals from the general population who participated in an MBSR 
program. Multilevel autoregressive models were used to investigate the 
temporal order of change in mindfulness and affect. 
Results. Day-to-day changes in mindfulness predicted subsequent day-to-
day changes in both NA and PA, but reverse associations did not emerge. 
The magnitude of the effects differed substantially between individuals. 
Furthermore, mindfulness home practice during the day predicted subse-
quent increases in mindfulness.
Conclusions. Changes in mindfulness seem to precede rather than to fol-
low changes in affect during MBSR. Yet, the strength of the relationship 
between mindfulness and affect is not the same for all participants. The 
findings suggest that increasing mindfulness on a daily basis may be a 
beneficial means to improve daily psychological wellbeing. 
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Mindfulness involves the ability to be aware of present-moment experi-
ences and observing these experiences as they are instead of judging 
them (Bishop et al., 2004; Brown et al., 2007; Kabat-Zinn, 1994). Respond-
ing mindfully to experiences in daily life is assumed to be beneficial for 
one’s well-being because it may enhance emotion regulation (Chambers 
et al., 2009; Hoelzel et al., 2011) and decrease negative cognitive responses 
(Segal et al., 2002). In observational studies, mindfulness has been associ-
ated with state and trait measures of psychological wellbeing, including 
negative correlations with measures of distress, anxiety, and depression, as 
well as positive associations with positive affect measures (e.g., Baer et al., 
2006; Brown & Ryan, 2003). In addition, mindfulness-based interventions 
have been found to decrease symptoms of stress, anxiety, and depression 
as well as to improve quality of life and positive affect (e.g., Nyklíček & 
Kuijpers, 2008; Schroevers & Brandsma, 2010; see also reviews by Hofmann 
et al., 2010; Khoury et al., 2013). 
 Although the evidence suggests that cultivation of mindfulness is 
associated with psychological well-being, the causal direction of this asso-
ciation is unclear. The prevailing way to test whether mindfulness leads to 
increases in psychological wellbeing has been to examine whether a pre- 
to post-treatment change in mindfulness statistically mediates the pre-
post treatment change in psychological wellbeing. Several studies indeed 
showed that mindfulness statistically mediates the effects of mindfulness-
based treatments on measures of psychological wellbeing (Bränström, 
Kvillemo, Brandberg, & Moskowitz, 2010; Carmody & Baer, 2008; Heeren 
et al., 2014; Jislin-Goldberg, Tanay, & Bernstein, 2012; Nyklíček & Kuijpers, 
2008; Shahar et al., 2010; Shapiro, Oman, Thoresen, Plante, & Flinders, 
2008; Vøllestad, Sivertsen, & Nielsen, 2011), although in two studies this 
mediation effect was not found consistently (Labelle, Campbell, & Carlson, 
2010; van Aalderen et al., 2012).  
 An important limitation of the above studies is that they do not 
allow the investigation of the temporal order of change in mindfulness 
and psychological wellbeing. Clarity about the temporal order of change 
is a first prerequisite for making inferences regarding the causal direction 
of an association. A change in the assumed mechanism (e.g., mindful-
ness) should therefore temporally precede a change in the outcome (e.g., 
psychological wellbeing) (Kazdin, 2007; Kraemer, Wilson, Fairburn, & Agras, 
2002). This cannot be examined in standard pre-post treatment designs 
with only two measurement points, because change in the presumed me-
diator and outcome are assessed at the same moment in time. Alternative 
explanations for the found associations are therefore still plausible. For 
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example, the causal direction may be the reverse: improvements in psy-
chological wellbeing may lead to increases in mindfulness. Improvements 
in psychological wellbeing may be caused by other factors, such as self-
efficacy or social support obtained during mindfulness-based treatment, 
and subsequently enhance the ability to establish a state of mindfulness 
(Bishop, 2002). The relationship may also be reciprocal, with small increas-
es in either mindfulness or wellbeing generating a positive feedback loop 
(Baer, Carmody, & Hunsinger, 2012).
 The study of mechanisms of change calls for suitable methodolo-
gies to be able to draw conclusions about the temporal order of change 
within individuals (Hofmann, Asmundson, & Beck, 2013; Kazdin & Nock, 
2003). The designs of most studies done thus far are not suitable to exam-
ine processes that operate within individuals because the number of time 
points is too low (Curran & Bauer, 2011; Hamaker, 2012; Molenaar, 2004). 
Two studies did assess mindfulness and affect repeatedly during the 
course of a mindfulness-based treatment (Baer et al., 2012; Vøllestad et al., 
2011) , but the frequency of assessments in these studies was still not high 
enough to enable proper estimation of within-subject associations. 
 Finally, there is a lack of knowledge on possible heterogeneity be-
tween individuals in the dynamic interplay between mindfulness and psy-
chological well-being. The findings of a previous replicated single-subject 
time-series study suggested some heterogeneity in the lagged associa-
tions between mindfulness, repetitive thinking, and depressive symptoms 
during a mindfulness-based treatment (Snippe et al., submitted). Day-to-
day increases in mindfulness were followed by decreases in depressive 
mood in one out of six participants, while no reverse effects were found.
 Intensive longitudinal designs have been put forth as the method 
of choice to study within-person processes, because they allow to disag-
gregate within-person and between-person associations, and therefore 
they allow examining true within-subjects effects (Bolger & Laurenceau, 
2013; Curran & Bauer, 2011; Hamaker et al., 2005). Because of the multi-
tude of repeated measurements, these designs are very suitable to inves-
tigate whether increases in mindfulness consistently precede or follow 
changes in psychological wellbeing within individuals. In addition to that, 
inter-individual differences in these dynamic associations can be exam-
ined using intensive longitudinal designs.
 In sum, the evidence so far is not compelling regarding the as-
sumption that increases in mindfulness induce improvements in psycho-
logical wellbeing in daily life rather than the other way around, as there 
is a lack of studies suitably designed to investigate this. The current study 
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examined the within-person temporal order of change in daily observa-
tions of mindfulness and psychological wellbeing using an intensive longi-
tudinal design. This was investigated within the context of a Mindfulness-
Based Stress Reduction (MBSR) program, because day-to-day variability in 
mindfulness is more likely to be observed within such a context. For the 
assessment of psychological wellbeing, we measured both negative affect 
(NA) and positive affect (PA), as these are considered the dominant and rel-
atively independent dimensions of emotional experience (Watson, Clark, 
& Carey, 1988; Watson & Tellegen, 1985). We examined whether day-to-day 
changes in mindfulness precede or follow day-to-day changes in PA and 
NA during an MBSR program. We also examined inter-individual differ-
ences in the temporal order of change, to gain more insight into possible 
heterogeneity between individuals in the mechanism of change. To check 
whether mindfulness practice assigned in the MBSR program is associated 
with changes in mindfulness, we examined whether daily mindfulness 
home practice predicts increases in daily mindfulness.

Method
Participants and procedure
Participants were recruited between January 2010 and June 2012 by 
means of a website and advertisements in the local newspapers of Tilburg, 
The Netherlands. The MBSR intervention was advertised as a group inter-
vention to reduce feelings of distress by means of cultivating mindfulness. 
The accompanying diary study was promoted by offering a 10% discount 
on the MBSR intervention to those willing to participate in the diary study. 
An online screening was performed to examine potential exclusion crite-
ria, if necessary supplemented by a telephone interview. Exclusion criteria 
were severe psychiatric disorders (e.g., current severe major depression 
episode, suicidal, or psychotic tendencies) and an inability to read and 
write in Dutch.
 Before the start of the intervention, participants were asked to fill 
out an online pre-treatment questionnaire. After the first MBSR session, 
participants were instructed to fill out the daily questions online after 5 
PM each day until the day of the last session of the treatment. Participants 
were told that they were allowed to miss one entry per week. During the 
study, the frequency of completing the questions was monitored and if 
lower than 6 entries per week, participants received an e-mail reminder to 
be more adherent. 
 None of the individuals interested in the MBSR program were 
excluded because of presence of exclusion criteria. Of the 187 individuals 
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who participated in the MBSR program during the study period 85 indi-
viduals (47%) agreed to participate in the diary study. Two of these indi-
viduals filled out the diary measures on only 2 days and where therefore 
excluded from the analyses. The final sample of 83 participants all provid-
ed written informed consent. 

Intervention
The provided Mindfulness-Based Stress Reduction (MBSR) program is the 
manualized group program by Jon Kabat-Zinn (1990). The MBSR program 
consists of 8 sessions over 8 to 9 weeks of 2½ hours, an optional silent 
retreat session of 6 hours, and daily homework practice of at least 40 
minutes. The MBSR program is aimed at training mindfulness by means of 
meditation practice (e.g., body scan and sitting meditation), yoga, psycho-
education (e.g., automatic versus mindful response) and group sharing of 
experiences during the practices. In these mindfulness practices, partici-
pants are instructed to observe their experiences, recognize when their 
attention drifts away and to redirect their attention to their experiences in 
a non-judgmental way. During the study period, 16 groups of 8-14 partici-
pants were run by a qualified psychologist who received extensive training 
in MBSR and is certified by the Dutch association for Mindfulness (VVM). 
This trainer had almost five years of experience as an MBSR trainer at the 
start of the study period and provided on average five classes per year.

Measures
Baseline assessment
The pre-intervention questionnaire included questions on demographic 
and clinical variables. Affect, stress and mindfulness were assessed with 
full-scale self-report questionnaires at baseline. Negative Affect (NA) and 
Positive Affect (PA) were assessed using the short form of the Profile of 
Mood States (POMS-SF), a frequently used questionnaire developed to 
assess transient mood states (Shacham, 1983). The Dutch version of the 
POMS-SF consists of 32 self-report items covering 5 subscales (Wald & 
Mellenbergh, 1990). The subscales Depression, Anger, Fatigue, and Tension 
were used to measure NA and the Vigor subscale was used to measure PA. 
Each item is rated on a 5-point Likert scale ranging from 1 (not at all) to 5 
(extremely). The psychometric properties of the POMS-SF are good (Baker, 
Denniston, Zabora, Polland, & Dudley, 2002; Wald & Mellenbergh, 1990). 
The internal consistency of the subscales is high in our sample: the lowest 
value of Cronbach’s alpha is 0.82. 
 Mindfulness was assessed using the Five Facet Mindfulness Ques-
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tionnaire (FFMQ) (Baer et al., 2008; Baer et al., 2006). The questionnaire 
consists of 39 items that address 5 facets of mindfulness: observing, 
describing, acting with awareness, non-judging of inner experience, and 
non-reactivity to inner experience. Each item is rated on a 5-point Likert 
scale ranging from 1 (never or very rarely true) to 5 (very often or always 
true). The psychometric properties of the FFMQ are adequate (Baer et al., 
2008; Baer et al., 2006). In our study, the Cronbach’s alpha of the FFMQ 
facets range from 0.68 to 0.92.

Daily assessment
For the daily assessments, we selected items from validated question-
naires with high loadings on the corresponding subscale (based on previ-
ous findings) in combination with their applicability in daily life. Only two 
items were selected per subscale because it has been recommended to 
use short questionnaires in diary research (Thiele et al., 2002) as lengthy 
questionnaires may induce unreliable automatic responses, reduce com-
pliance (Morren et al., 2009), and result in dropout (Thiele et al., 2002). 
Two items were selected of each subscale of the POMS-SF based on high 
factor loadings found by Baker and colleagues (2002). For negative affect, 
eight items in total were included: blue and miserable (Depression), angry 
and peeved (Anger), tense and nervous (Tension), fatigued and exhausted 
(Fatigue). As Vigor is the only positive affect subscale of the POMS-SF, we 
selected three instead of two items to be able to assess positive affect reli-
ably, namely, energetic, lively, and cheerful. We added two extra positive 
affect items that we considered relevant but were missing in the POMS-SF: 
relaxed and happy. The Negative Affect (NA) and Positive Affect (PA) scores 
were calculated by taking the mean of the 8 respectively 5 mentioned 
items. The composite NA and PA scores can range from 1 to 5. The internal 
consistency of the scales was sufficient. For the first day of the measure-
ment period, Cronbach’s alpha was 0.84 for NA and 0.88 for PA.
 For the daily mindfulness measure, we selected two items for each 
facet of the FFMQ, again based on high loadings on the corresponding 
subscale in previous research (Baer et al., 2006). The chosen items were the 
original items 1 and 20 for Observing, items 12 and 16 for Describing, 23 
and 28 for Acting with Awareness, 30 and 39 for Non-judging and 9 and 
33 for Non-reacting. To make the items suitable for daily assessment, we 
reworded the items slightly to reflect relevance to the day that just passed. 
A total score for mindfulness was constructed by calculating the mean of 
the 10 items (range 1 to 5). The Cronbach’s alpha of the daily mindfulness 
measure was 0.81 on the first day of the study. Also, the total of these 10 
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items assessed at baseline correlated highly with the total FFMQ score 
assessed at baseline (r = 0.93), which is an indication for adequate content 
validity.
 As a measure of daily mindfulness practice, the following ques-
tion was included in the diary: ‘Did you already do a formal mindfulness 
exercise today?’ The answer categories included ‘yes’ and ‘no, not yet’. The 
question was asked after the daily mindfulness and mood questions.

Statistical analysis
We investigated whether within-person changes in mindfulness precede 
and predict within-person changes in NA and PA, and/or the other way 
around. Four autoregressive multilevel models (see Rovine & Walls, 2006) 
were specified using the STATA xtmixed command. In a first model, it was 
tested whether values of NA at each time point (t) could be predicted by 
lagged values of mindfulness (t-1), controlling for lagged values of NA 
(t-1). In a second model, the reverse lagged association was tested, i.e., 
whether values of mindfulness at each time point (t) could be predicted by 
lagged values of NA (t-1), controlling for lagged values of mindfulness (t-
1). Two similar models were specified to test the cross-lagged associations 
between mindfulness and PA. A lag of one day was specified as it seems 
likely that if mindfulness affects PA and NA, it will show the next day rather 
than after two days. An additional multilevel model was specified to test 
whether values of mindfulness at each time point (t) could be predicted by 
practice of at least one mindfulness exercise during that day, controlling 
for lagged values of mindfulness (t-1).
 Because a decrease or increase in the variables over time may 
induce spurious correlations among the variables (Rovine & Walls, 2006), 
any trends in the diary data were removed before the analyses were per-
formed. To separate within-subject effects from between-subject effects, 
we used the recommended approach of person-mean centering of the 
predictor variables, by calculating daily within-person deviations from 
the person’s mean (Bolger & Laurenceau, 2013; Curran & Bauer, 2011). The 
coefficients were allowed to differ across individuals by modeling them 
as random effects, to gain insight into the heterogeneity of the effects. 
To visualize this between-subject variation in the within-subject effects, 
individual coefficients were predicted by Best Linear Unbiased Prediction 
(BLUP) and presented in histograms (Rabe-Hesketh & Skrondal, 2008). 
 The concurrent (same-day) associations were not included in the 
autoregressive models. This was done to separate the dynamic from the 
simultaneous part of the model, because the temporal order of the latter 
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associations is not clear (Brandt & Williams, 2007). To provide insight in 
the concurrent associations, the residuals of the autoregressive multilevel 
models were saved and correlated. 
 Because the diary series of some participants where either short 
or contained a lot of missing data (18% on average), the results of all 83 
participants were compared with the results of 46 ‘compliant participants’. 
Participants were considered compliant if the series covered at least 45 
days, with observations on at least 80% of the days. The 83 study partici-
pants provided 3355 diary entries of which 3236 were included in the 
analyses; the other 119 observations were considered invalid because the 
questionnaires were filled out before 5 PM or after 4 AM the next day. The 
length of the individual series ranged between 10 and 62 days, with an 
average of 47 days (SD = 10.6). 

Results
Characteristics of the participants
Table 1 displays the characteristics of the study participants at baseline. 
The majority of the sample was female, highly educated and received 
treatment for psychological problems in the past. The 46 compliant partic-
ipants did not differ from the non-compliant participants regarding demo-
graphic variables, levels of mindfulness, and the POMS-SF at baseline. 
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 Table 1. Baseline characteristics of the participants
Variable M/% (SD)
Age 40.6 (10.0)
Female 69.5%
Education 
   Lower vocational/ primary school 2.4%
   Vocational / secondary school 36.6%
   Higher post-education / college 61.0%
Employed, full-time or part-time 78.0%
Married or living together 61.0%
Chronic somatic disease 28.1%
Past psychological treatment 62.2%
Current use of antidepressant 16.6%
POMS-SF
   Depression 18.7 (7.3)
   Anger 16.3 (6.4)
   Tension 16.9 (5.2)
   Fatigue 16.3 (6.4)
   Vigor 13.0 (4.1)
FFMQ
   Observing 24.1 (4.4)
   Describing 27.2 (5.6)
   Acting with awareness 21.3 (4.7)
   Non-judging 22.9 (7.0)
   Non-reacting 18.0 (4.9)
Note. POMS = Profile Of Mood Scale-SF subscales, FFMQ = Five Facet 
Mindfulness Questionnaire, N = 82.
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Model 1: Do changes in mindfulness precede changes in NA?  
Consistent with our hypothesis, the fixed effects of the multilevel model 
for NA indicated that within-person changes in mindfulness preceded 
changes in NA. That is, higher levels of mindfulness on a certain day were 
followed by lower levels of NA the next day (B = -0.10, 95% CI = -0.16 to 
-0.04, p = 0.03; see Model 1, Table 2). The random effects showed signifi-
cant variability between subjects in the effect of mindfulness on NA. The 
variation around the Mindfulness (t-1) slope was 0.012, corresponding 
with 0.108 standard deviations. On the basis of this standard deviation, 
it can be estimated that 95% of the population has coefficients between 
-0.31 and 0.11 for the effect of mindfulness on NA. Based on the Best 
Linear Unbiased Prediction (BLUP), a smaller range of between-subject 
variability was predicted (see Figure 1).

Model 2: Reversing the order: do changes in NA precede changes in mindful-
ness?
Changes in NA did not predict subsequent changes in mindfulness (B = 
0.00, 95% CI = -0.03 to 0.03, p = .96; see Model 2 in Table 2). The random 
effect of lagged values of NA on mindfulness was non-significant and 
removed from the model to improve model fit. 

Model 3: Do changes in mindfulness precede changes in PA?
The third model showed that changes in mindfulness preceded changes 
in PA. That is, increases in mindfulness were followed by increases in PA the 
next day (B = 0.07, 95% CI = 0.004 to 0.14, p = 0.04; see Model 3 in Table 2). 
The random effects indicated variability between subjects in the lagged 
effect of mindfulness on PA, with estimated slopes ranging between -0.08 
and 0.22 in approximately 95% of the population. A smaller range of 
between-subject variability was indicated based on BLUP, which showed 
only positive coefficients for the lagged effect of mindfulness on PA (see 
Figure 1). 

Model 4: Reversing the order: do changes in PA precede changes in mindful-
ness?
The last model indicated that there were no reverse effects in the current 
sample. Changes in PA were not followed by changes in mindfulness the 
next day (B = 0.00, 95%, CI = -0.03 to 0.02, p = 0.90). The random effect 
of lagged values of PA on mindfulness was non-significant and removed 
from the model to improve model fit. 
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Model 5: does daily mindfulness practice predict changes in mindfulness?
On average, home practice of at least one mindfulness exercise during the 
day was followed by higher levels of mindfulness in the evening (B = 0.03, 
95% CI = 0.01 to 0.05, p < 0.01) (not shown in a table). The random effect of 
mindfulness practice was non-significant and omitted to improve model 
fit.

Model 1-5: Results in compliant sample
Re-running the models on the data of the sub-sample of 46 compliant par-
ticipants showed that the fixed effects were similar to those found in the 
total sample; increases in mindfulness were followed by decreases in NA (B 
= -0.09, 95% CI = -0.16 to -0.02, p < 0.01) and increases in PA (B = 0.07, 95% 
CI = 0.001 to 0.16, p = 0.046) the next day. Reverse effects were not found; 
changes in mindfulness were not predicted by previous changes in NA (B 
= 0.01, 95% CI = -0.03 to 0.05, p = 0.56) or PA (B = -0.01, 95% CI = -0.04 to 
0.02, p = 0.51). Also, mindfulness practice during the day was followed by 
increases in mindfulness (B = 0.03, 95% CI = 0.01 to 0.05, p < 0.01) in the 
compliant sample. 

Concurrent associations between mindfulness, NA and PA. 
Strong concurrent (same-day) correlations were found among the vari-
ables. The same-day correlation between mindfulness and NA was -0.47, 
and the correlation between mindfulness and PA was 0.45. These correla-
tions were controlled for the lagged associations by using residuals of the 
four autoregressive multilevel models. 
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Table 2. Estimates from the autoregressive multilevel models
Outcome NA Mindfulness PA Mindfulness

Model 1 Model 2 Model 3 Model 4
Fixed effects
   Intercept  1.78 (.06)**  3.31 (.05)* 2.59 (.07)**  3.31 (.05)**
   Mindfulness t-1 -0.10 (.03)**  0.14 (.03)* 0.07 (.04)*  0.23 (.03)**
   NAt-1  0.14 (.03)** -0.00 (.02) ns.
   PA t-1
Random-effect 
variances

0.19 (.03)** -0.00 (.01) ns.

  Level 2 (between-          
person)
   Intercept  0.251 (.040)**  0.203 (.032)* 0.439 (.070)**  0.204 (.032)**
   Mindfulness t-1  0.012 (.010)*  0.015 (.007)* 0.006 (.012)*  0.017(.007)*
    NAt-1  0.018 (.007)*  omitted
   PA t-1 0.021 (.008)*  omitted
 Level 1 (within-    
person)
   Residual   0.173 (.005)**  0.101 (.003)* 0.025 (.007)**  0.100 (.003)**

N/observations 83/2669 83/2671 83/2669 83/2671
Note. **p<0.01, *p< 0.05, ns. = non-significant, NA = Negative Affect, PA = Positive 
Affect, N = number of participants. Estimates are unstandardized coefficients (B). 
Between parentheses: standard error of the estimate (SE). Omitted = random 
effects omitted from the model because of non-significance.



60

THE TEMPORAL ORDER OF CHANGE

4

Figure 1. Between-subject variation in the within-subject effects of mindful-
ness on affect

Note. BLUP = Best Linear Unbiased Prediction



61

THE TEMPORAL ORDER OF CHANGE

4

Discussion
To gain more insight into the direction of the association between mind-
fulness and psychological wellbeing, we examined the temporal order of 
within-person changes in mindfulness and negative affect (NA) as well 
as positive affect (PA) over the course of an MBSR program. Day-to-day 
changes in mindfulness predicted subsequent day-to-day changes in 
both NA and PA. Our results did not support reverse causality; changes in 
NA and PA did not predict subsequent changes in mindfulness. Further-
more, mindfulness home practice during the day predicted subsequent 
increases in mindfulness. The findings held both in the total sample and in 
a subsample of compliant individuals. These results provide empirical sup-
port for the assumed role of mindfulness in reducing NA and enhancing 
PA in daily life during mindfulness-based treatment. 
 Our findings imply that when an individual’s levels of mindfulness 
are increased, this is followed by improvements in NA and PA for at least 
one day. It is of interest that changes in mindfulness seem to precede 
changes in both negative affect and positive affect, as these mood states 
have been shown to be relatively independent (Watson & Tellegen, 1985). 
When one does not feel blue or tense, this does not necessarily imply that 
one is energetic or cheerful. It is therefore an important finding that ob-
serving one’s experiences in an aware, non-judgmental and non-reacting 
way may be followed by feelings of liveliness and cheerfulness besides 
reduced feelings of anger, fatigue, or tension the next day.
 The results suggest that the relationship between mindfulness 
and affect is not reciprocal, implying that increases in mindfulness are not 
merely a side effect of improved mood. Increases in mindfulness preceded 
improvements in psychological wellbeing rather than the other way 
around. Emphasis of the value of practicing mindfulness skills by mindful-
ness trainers therefore does not seem superfluous, as such skills indeed 
seem beneficial for one’s daily wellbeing. Our study also showed that daily 
mindfulness home practice predicted increases in mindfulness, making a 
strong case that mindfulness can be improved by mindfulness home prac-
tice. However, people may also become more mindful because of other 
reasons, for example, because of working in a vegetable garden. Thus, the 
observed sequence of changes may also occur outside a treatment con-
text. Future studies are encouraged to examine the studied associations in 
other contexts.
 The aim of this study was not only to investigate ‘average’ lagged 
associations, but also to examine inter-individual differences in the found 
effects. The random effect variances indicated considerable individual 
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differences in the magnitude of the lagged effect of mindfulness on NA 
and PA, and also covered some associations with an opposite sign, for ex-
ample, positive associations between mindfulness and NA. The individual 
coefficients as predicted by the BLUPs showed a smaller range of varia-
tion, which is as expected since BLUPs are shrunken towards the popula-
tion mean (Rabe-Hesketh & Skrondal, 2008). It remains a matter of debate 
whether or not random effect models can capture such inter-individual 
differences adequately (Gates & Molenaar, 2012). The BLUP predictions are 
based on the assumption of a normal distribution of the random effects, 
which may result in biased estimates in case of substantial heterogeneity. 
A unit-by-unit approach, by using single-subject time-series analyses, may 
therefore be a preferable alternative when between-subject heterogeneity 
is large and the number of time points is sufficient (Horvath & Wieringa, 
2008).
 Nevertheless, the degree of heterogeneity found in the present 
study indicates that the found average temporal associations do not gen-
eralize to all individuals. This may be due to differential strength of the as-
sociations or differences in the duration of the effects. In the former case, 
people differ in the strength of the association between daily mindfulness 
and subsequent affect. In the latter case, it may be that the effect of daily 
increases in mindfulness does not last until the next day in some persons. 
Future studies including within the day assessments may shed light on 
this question. 
 The inter-individual differences found in the present study may 
also explain why changes in mindfulness predicted changes in depressive 
mood in only one of the six participants in our previous single-subject 
time-series study (Snippe et al., submitted). Consistent with our current 
findings, this previous study did not find evidence for reverse effects; 
changes in depressive symptoms did not predict changes in mindfulness 
in any of the six participants. The study also showed strong concurrent 
(same-day) associations between the variables under study in all partici-
pants, similar to the findings of the present study. Our present study adds 
to our previous investigation by including a positive affect measure as well 
as by studying a large sample from the general population. Our results 
are also in accordance with Baer and colleagues (2012), who found that 
improvements in mindfulness in the first weeks of MBSR predicted sub-
sequent change in weekly measures of stress. We extend this finding by 
using more fine-grained and bidirectional analyses of daily within-person 
changes and by studying inter-individual differences. 
 The present study had a number of strengths. We used an intensive 
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longitudinal design to study the temporal order of change. This design 
overcomes limitations of previous studies as it allows making inferences 
on the temporal order of the dynamic processes that take place within 
individuals. Also, we presented detailed information on individual dif-
ferences in the within-person dynamic associations. Several limitations 
should be mentioned as well. First, the variables were assessed only once a 
day and shorter measurement intervals may have yielded different results. 
Therefore, we cannot rule out that some effects were already established 
during the day or that there were positive feedback loops between mind-
fulness and affect during the day. Future studies may use more intensive 
sampling schedules to examine which time interval matches the speed of 
the effect of mindfulness on affect. Furthermore, the use of only 10 daily 
mindfulness and affect items might limit the validity of the measures, 
although our measures correlated highly with the original total scores.  
 In conclusion, our results make a reasonable case that increases in 
mindfulness precede improvements in negative affect and positive affect, 
instead of increases in mindfulness being a side-effect of an improved 
mood. The results correspond with the rationale of mindfulness-based in-
terventions; training mindfulness skills may indeed be a beneficial means 
to improve psychological wellbeing. The findings of the study could be 
valuable beyond the context of MBSR as individuals may also improve 
their daily psychological wellbeing by practicing mindfulness in their daily 
life. Yet, one should bear in mind that the temporal association between 
mindfulness and affect seems to be stronger for some individuals than for 
others. Future research could examine factors that may predict the indi-
vidual differences in the association between mindfulness and affect.
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Abstract
Background: Depressive symptoms are a common problem in patients 
with diabetes, laying an additional burden on both the patients and the 
health care system. Patients suffering from these symptoms rarely receive 
adequate evidence-based psychological help as part of routine clinical 
care. Offering brief evidence-based treatments aimed at alleviating de-
pressive symptoms could improve patients’ medical and psychological 
outcomes. However, well-designed trials focusing on the effectiveness 
of psychological treatments for depressive symptoms in patients with 
diabetes are scarce. The Mood Enhancement Therapy Intervention Study 
(METIS) tests the effectiveness of two treatment protocols in patients with 
diabetes. Individually administered Cognitive Behavioral Therapy (CBT) 
and Mindfulness-Based Cognitive Therapy (MBCT) are compared with a 
waiting list control condition in terms of their effectiveness in reducing the 
severity of depressive symptoms. Furthermore, we explore several poten-
tial moderators and mediators of change underlying treatment effective-
ness, as well as the role of common factors and treatment integrity.
Methods/Design: The METIS trial has a randomized controlled design with 
three arms, comparing CBT and MBCT with a waiting list control condi-
tion. Intervention groups receive treatment immediately; the waiting list 
control group receives treatment three months later. Both treatments are 
individually delivered in 8 sessions of 45 to 60 minutes by trained thera-
pists. Primary outcome is severity of depressive symptoms. Anxiety, well-
being, diabetes-related distress, HbA1c levels, and intersession changes 
in mood are assessed as secondary outcomes. Assessments are held at 
pre-treatment, several time points during treatment, at post-treatment, 
and at 3-months and 9-months follow-up. The study has been approved 
by a medical ethical committee.
Conclusions: Both CBT and MBCT are expected to help improve depressive 
symptoms in patients with diabetes. If MBCT is at least equally effective as 
CBT, MBCT can be established as an alternative approach to CBT for treat-
ing depressive symptoms in patients with diabetes. By analyzing mod-
erators and mediators of change, more information can be gathered for 
whom and why CBT and MBCT are effective.
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Depression is a common comorbidity of diabetes, negatively affecting 
adherence to medication, dietary and exercise recommendations, and pa-
tients’ medical outcomes (Ciechanowski et al., 2000; Ciechanowski, Katon, 
Russo, & Hirsch, 2003). Psychological therapies can be considered as the 
treatment of choice for depression in somatic patient populations, as they 
do not interfere with medical treatment regimes, have no physical side-ef-
fects, and are often preferred by patients in comparison to antidepressant 
drugs (Dwight-Johnson et al., 2000; Lustman & Clouse, 2002). Addition-
ally, one of the important advantages of a psychological approach over a 
pharmacological approach to treat depression is that psychological thera-
pies provide patients with tools which enable them to cope with future 
symptoms of depression, and thereby may reduce the risk of relapse of 
this highly recurrent disorder. Although there is evidence from systematic 
reviews and meta-analyses for the efficacy of psychological treatment for 
depression in patients with diabetes in general (Baumeister, Hutter, & Ben-
gel, 2012; van der Feltz-Cornelis et al., 2010), little is known about which 
specific types of psychological intervention are effective. 
 The most commonly used and recommended type of psychothera-
peutic intervention for depression is Cognitive Behavioral Therapy (CBT), 
a short-term intervention focusing on behavioral activation and changing 
negative thoughts. In a recent meta-analysis on the effectiveness of CBT 
for depression in patients with a diversity of somatic diseases (including 
diabetes), CBT was found to significantly reduce depressive symptoms 
compared to control conditions (Beltman, Voshaar, & Speckens, 2010). 
Specifically in patients with diabetes, only four randomized controlled 
trials have been conducted so far to test the effectiveness of CBT in treat-
ing depression. All four RCTs have found that CBT is effective in reducing 
depressive symptoms (Lamers et al., 2010;  Lustman, Freedland, Griffith, & 
Clouse, 1998; Penckofer et al., 2012; van Bastelaar, Pouwer, Cuijpers, Riper, 
& Snoek, 2011). 
 In the past decades, another type of cognitive therapy, namely 
Mindfulness-Based Cognitive Therapy (MBCT) has become increasingly 
popular, both in clinical practice and research. MBCT integrates CBT with 
mindfulness. The concept mindfulness has been defined as “paying atten-
tion in a particular way: on purpose, in the present moment, and nonjudg-
mentally” (Kabat-Zinn, 2003). Mindfulness-based interventions involve 
practicing this form of attentiveness, or awareness, both in formal exer-
cises (like meditation and yoga) and in informal exercises in daily life. 
 CBT and MBCT both encourage awareness of thoughts and feel-
ings and to adequately regulate them, yet they differ in how to learn to 
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adjust to such experiences. In CBT the main components are behavioral 
activation and critically challenging and adjusting the content of negative 
thoughts, while the main component in MBCT is to learn to relate differ-
ently to thoughts and feelings, in a nonjudgmental and accepting way, 
merely observing them as they come and go. MBCT has been designed 
as a method to prevent recurrence of depression in patients with prior 
history of depressive disorder (Segal et al., 2002), yet, there is increasing 
evidence that MBCT is also effective in the treatment of current depressive 
symptoms (Hofmann et al., 2010). Among patients with diabetes, only five 
studies (two observational trials and three randomized controlled trials) 
have been conducted so far testing the effectiveness of mindfulness-
based interventions, showing decreases in psychological distress (Hart-
mann et al., 2012; Rosenzweig et al., 2007; Schroevers et al., 2013; Young, 
Cappola, & Baime, 2009). A recent randomized controlled trial investigat-
ing the effect of MBCT for patients with diabetes found a greater reduction 
of depressive symptoms in the mindfulness group compared to the wait-
ing list control condition (van Son et al., 2013). Taken the positive effects 
of MBCT into account, it is now strongly advocated to use a more rigorous 
design to test its effects, namely by including not only a control group 
(such as treatment-as-usual or waiting list control), but also an active evi-
dence-based treatment condition, like CBT (Hofmann et al., 2010). To date 
only a few small trials have directly compared CBT and MBCT as two active 
treatments (Manicavasgar et al., 2011; Zautra et al., 2008). None of them 
have been conducted in a diabetic population with depressive symptoms.

Current study
The present Mood Enhancement Therapy Intervention Study (METIS) aims 
to study the effectiveness of CBT and MBCT in relation to a control con-
dition. Taking into account the limited number of RCTs and thus limited 
empirical evidence for the effectiveness of CBT and MBCT for depressive 
symptoms in patients with diabetes, we believe that it is important to 
compare both interventions to a control condition. By examining both 
CBT and MBCT in one trial, our research not only enables the study of their 
differential effectiveness but it also provides the opportunity to clarify the 
mechanisms whereby CBT and MBCT are efficacious and to identify for 
whom each treatment is likely to be most beneficial. Therefore, we explore 
the role of several mediators, moderators, common factors, and treatment 
integrity in treatment outcomes, which will be described in more detail in 
the following part. 
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 Our primary interest is the examination of effects of CBT and MBCT 
on depressive symptoms in patients with diabetes. In order to study pos-
sible effects of a wider range of outcomes, anxiety, well-being, diabetes-
related distress, and intersession changes in mood are assessed as second-
ary outcomes. In addition to investigating secondary effects of CBT and 
MBCT on these psychological outcomes, we assess effects on the medical 
outcome HbA1c. Previous studies are inconsistent regarding whether 
depression treatment also leads to an improvement in diabetes self-man-
agement and subsequent glycemic control (Detweiler-Bedell, Friedman, 
Leventhal, Miller, & Leventhal, 2008). Two recent RCTs on CBT and MBCT 
for depression in patients with diabetes found that glycemic control did 
not improve after psychological treatment (van Bastelaar et al., 2011; van 
Son et al., 2013). To further clarify this important topic, glycemic control as 
indicated by HbA1c levels is included as an exploratory secondary out-
come.
 In this study, both interventions are administered individually 
in eight face-to-face sessions. Individual CBT for depression has already 
proven to be effective in persons with a somatic disease, even more than 
group delivery of CBT (Beltman et al., 2010). In contrast, MBCT is usually 
delivered and tested in a group setting. Such a group setting may be sup-
portive (Griffiths, Camic, & Hutton, 2009). However, it has also been indi-
cated that a large group of people prefers individual over group delivery 
of MBCT (Lau, Colley, Willett, & Lynd, 2012) and that some people partici-
pating in a group mindfulness-based intervention found group sharing 
frustrating and not beneficial (Griffiths et al., 2009). Moreover, it may not 
always be possible to offer a group program, especially in hospital set-
tings. Group interventions require that all patients are able to come at a 
common time and patients may have to wait quite a while until a sufficient 
number of group participants is available. For these reasons, we under-
took the challenge to adapt the standardized treatment protocol of group 
MBCT for individual therapy. A pilot study that investigated the feasibility 
and acceptability of individual MBCT for people with diabetes and comor-
bid psychological distress found that most patients were satisfied with the 
treatment and considered it as helpful. Moreover, MBCT led to reductions 
in depressive symptoms and diabetes related distress (Schroevers et al., 
2013).
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Mediators 
Only recently, research has started to examine why and how MBCT may 
work in reducing psychological symptoms, by studying underlying mecha-
nisms of change. This research is still in its infancy, especially compared to 
CBT for which more evidence is available regarding its mediators of ef-
fects. Moreover, little is known about the extent to which mechanisms of 
change are unique or possibly overlapping between CBT and MBCT (Dries-
sen & Hollon, 2010; Shapiro, Carlson, Astin, & Freedman, 2006). In order to 
fill this gap and address this fundamental issue, we investigate mediators 
of CBT and MBCT and make comparisons among both treatments. Based 
on previous empirical studies, the treatment components, and theories 
underlying CBT and MBCT, three groups of mediators are selected: media-
tors specific for CBT (e.g., behavioral activation and cognitive reappraisal), 
mediators specific for MBCT (e.g., mindfulness and self-compassion), and 
mediators assumed to play a role in both treatments (e.g., overidentifica-
tion). 

Moderators 
Currently, there is also a lack of information regarding factors that may 
moderate the effectiveness of treatment. Such information is of clinical 
importance as it may indicate groups of persons likely or not to benefit 
from treatment. In order to examine for whom CBT and MBCT are (not) 
effective, several moderators are examined in the current study. First, we 
examine the moderating role of baseline psychological factors, including 
demographic and personality trait factors (i.e., neuroticism, attachment 
style) (Bagby et al., 2008; Cordon, Brown, & Gibson, 2009; McBride, At-
kinson, Quilty, & Bagby, 2006) and history of depression, as the latter has 
been found to play a moderating role in previous MBCT studies (Segal et 
al., 2002). Second, we explore baseline medical and biological moderat-
ing factors. We examine the influence of diabetes specific characteristics 
(i.e., type and duration of diabetes, diabetes complications, and previous 
hospital admissions due to severe hypoglycemia) and degradation of 
tryptophan on treatment outcome. Tryptophan serves as a precursor for 
serotonin and plays an important role in depression (Russo, Kema, Bosker, 
Haavik, & Korf, 2009). Functioning as a natural antidepressant, tryptophan 
could therefore influence treatment outcome (Thomson et al., 1982).
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Common factors
Common factors that are shared by different treatment modalities such as 
the therapeutic alliance and patients’ treatment expectancies, have been 
shown to predict positive change in psychotherapy (Martin et al., 2000; 
Noble, Douglas, & Newman, 2001). Yet, the role of these factors on treat-
ment outcome has hardly been studied in MBCT. We therefore study the 
associations between the alliance, expectancies and subsequent change 
in depressive symptoms among the two treatment conditions.

Treatment integrity
It has been firmly recommended to measure treatment integrity in ran-
domized controlled trials to be able to draw valid conclusions on the 
treatment effects (Moncher & Prinz, 1991; Perepletchikova, Treat, & Kazdin, 
2007). Treatment integrity refers to whether the intervention was imple-
mented as intended (Kazdin & Nock, 2003). Two aspects of treatment 
integrity are investigated: the extent to which therapists adhere to proce-
dures described in the protocol (treatment adherence) and whether CBT 
and MBCT differ in the intended manner (treatment differentiation) (Waltz, 
Addis, Koerner, & Jacobson, 1993).
 Homework assignments are a central component of CBT and MBCT. 
Research has shown that compliance to homework assignments positively 
predicts treatment outcome in CBT (Kazantzis, Deane, & Ronan, 2000). Fur-
thermore, homework compliance may explain the associations between 
common factors and depressive symptom change (e.g., Westra, Dozois, & 
Marcus, 2007). In the present study, we examine patients’ compliance to 
homework as well.
 
Study aim and hypotheses
The primary objective of this study is to assess immediate and long-term 
effects of CBT and MBCT in reducing depressive symptoms in patients 
with diabetes. We hypothesize that both active treatments are more effec-
tive than a waiting list control condition in reducing depressive symptoms. 
We do not expect CBT or MBCT to be superior over the other. Secondary 
objectives are to examine potential factors that mediate and moderate 
treatment effects of MBCT and CBT, as an effort to gain more clarity on 
why and for whom CBT and MBCT are (not) effective. In addition, we aim 
to investigate the associations between common factors, treatment integ-
rity, and depressive symptom improvement.
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Design and Methods
Study design
The present study is a multi-center, randomized controlled trial (RCT). Par-
ticipants are assigned to MBCT, CBT, or a waiting list control condition. Pa-
tients allocated to the control group are randomized for the second time 
and receive one of the two treatments three months later. The choice for 
a waiting list as a control condition is based on ethical reasons, as patients 
are screened and all had elevated levels of depressive symptoms. This is 
also the reason why we chose a waiting period of no longer than three 
months. Treatment effects are monitored over a period of one year from 
baseline. This study is conducted in accordance with the principles of the 
Declaration of Helsinki (version 2008) and the Medical Research Involving 
Human Subjects Act (WMO) and is approved by the Medical Ethical Com-
mittee of the University Medical Center Groningen (UMCG).

Recruitment and screening procedure
Figure 1 illustrates participant recruitment and flow through the study. 
Patients who are currently receiving medical treatment at one of the par-
ticipating hospitals for their diabetes are routinely screened for depressive 
symptoms. They receive a letter from their diabetes outpatient clinic with 
a request to fill in a questionnaire concerning their mood (Beck Depres-
sion Inventory–II (BDI-II) and Well-being Index (WHO-5)), either online or in 
pen-and-paper version. Several hospitals, primarily in the Northern part of 
the Netherlands are approached to participate. At present, the University 
Medical Center Groningen, the Martini Hospital Groningen, the Medical 
Center Leeuwarden, and the Hospital Rivierenland Tiel have agreed to take 
part in the study. Patients are also able to participate through self-referral. 
Patients, whose score on depressive symptoms on the BDI-II is ≥ 14, are in-
vited to meet with one of the psychologists or research assistants involved 
in the study. Patients who fulfill the inclusion criteria and who give written 
informed consent for participation are included in the study. 
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Figure 1. Participant recruitment and flow through the study
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Study population
Inclusion criteria are: diagnosed with type 1 or 2 diabetes at least three 
months prior to inclusion; ≥ 18 and ≤70 years of age; having depressive 
symptoms as assessed by the BDI-II score ≥ 14 (cut-off score indicating the 
presence of at least mild symptoms of depression).

Exclusion criteria are: Not being able to read and write Dutch; pregnancy; 
severe psychiatric comorbidity (i.e., recently experienced psychosis, bipo-
lar disorder, panic disorder, diagnosis of schizophrenia, serious cognitive 
or neurological problems); acute suicidal ideations or behavior; receiving 
an alternative psychological treatment during or less than two months 
prior to starting the participation in the study. Using an antidepressant 
drug during participation in the present study is allowed, on condition 
that a patient has been on stable medication regimen for at least two 
months prior to inclusion in the study, and that no new treatment with an 
antidepressant is initiated during the course of the study. 

Treatment allocation
Computerized randomization within each hospital is carried out, with par-
ticipants being stratified by gender, use of antidepressant medication, and 
their score on the BDI-II at baseline. 

Blinding
Prior to their randomization, patients are blinded to the study condition. 
No specific information about study design or the type of intervention 
is given, other than that both treatments focus on learning to cope with 
negative thoughts or feelings in a different way. The patients are told that 
the treatment starts relatively soon after they have given their consent, 
and that a possible waiting period is no longer than three months. After 
randomization the patients are given more precise information about the 
treatment they are going to receive.     

Interventions
For the current study, we chose to offer patients with diabetes a generic 
treatment for depressive symptoms (CBT or MBCT). Our argument for 
this decision is that depressive symptoms may be related to diabetes 
for some patients to some extent, but not necessarily for all patients. By 
offering a generic rather than a diabetes-specific treatment for depres-
sive symptoms, we aim to reduce depressive symptoms in diabetes pa-
tients, irrespective of the cause of depressive symptoms and the extent 
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to which they are related to diabetes and/or other important domains 
in the patients’ lives. During the treatment (CBT or MBCT) patients could 
bring in diabetes-related topics if relevant for their depressive mood. This 
way, patients could use the learned CBT or MBCT strategies for managing 
diabetes-related depressive symptoms. 
 The treatments consist of eight individual sessions, which are 
scheduled weekly and last 45 to 60 minutes. Patients receive a workbook 
with homework assignments and are expected to spend about 30 minutes 
per day on these assignments. Patients in the MBCT condition also receive 
audio CDs with mindfulness exercises. 
 Both CBT and MBCT are led by trained therapists who receive 
supervision. One MBCT therapist is a diabetes nurse who is a qualified 
mindfulness therapist, all other therapists have a master’s degree in clini-
cal psychology and most of them have experience with diabetic patients. 
All therapists have experience in the delivery of the specific treatment 
(CBT or MBCT) that they are giving to patients. Before start of the study, 
the therapists receive an additional three day training by an experienced, 
qualified MBCT or CBT therapist who also provides supervision every three 
weeks throughout the intervention and study period.
 CBT. The CBT treatment protocol is based on CBT for depression 
developed by Beck (2010). The first part of the treatment is devoted to be-
havioral components of CBT, such as planning and undertaking of (pleas-
ant or functional) activities. The second part of the treatment focuses on 
dysfunctional thinking patterns, allowing patients to recognize, challenge, 
and adjust their negative automatic thoughts.
 MBCT. The MBCT treatment protocol is based on the protocol as 
developed by Segal et al. (2002). MBCT integrates cognitive therapy for 
depression with mindful meditation and was originally developed to 
teach formerly depressed patients new skills in order to help them prevent 
relapse. Key themes include experiential learning and the development of 
an open and acceptant mode of (negative) feelings, thoughts, and body 
sensations (Segal et al., 2002). Formulation of specific prevention strate-
gies is included in a later stage of treatment. Originally, MBCT is given as 
a 2.5-hour per session group treatment. We developed a shortened and 
individualized version of this protocol which has previously been tested in 
a pilot study in patients with diabetes (Schroevers et al., 2013).
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Outcome assessment
Table 1 presents an overview of the measures and the time points on 
which they are assessed. Assessments take place after consent to partici-
pate and before randomization (T1), after the first treatment session (T2), 
after the second treatment session (T3), after the fourth treatment session 
(T4), directly after completion of treatment (T5), 3 months after treatment 
(T6), and 9 months after treatment (T7). The measurements during the 
course of treatment are used to assess patients’ expectancies, the devel-
opment of therapeutic relationship, and the process of change in media-
tor and outcome variables. At T1 and T5, patients are also interviewed 
and their depressive symptoms are rated by the interviewer by means of 
a structured clinical interview. The T5 interview also evaluates patients’ 
acceptability and satisfaction with the received treatment, what they 
learned, and what they found most or least helpful. All treatment sessions 
of patients that provide consent are videotaped. Patients are also asked 
consent for sampling a maximum of 3 ml extra blood in order to assess 
tryptophan. Participants in the waiting list condition receive the first as-
sessment (T1) twice, first directly after given consent and then again at the 
end of the 3-months waiting period. After a second randomization, they 
receive the same assessments as participants in the CBT and MBCT condi-
tion. We realize it may be a burden for patients to fill out all these assess-
ments. Therefore, we made careful consideration which questionnaires 
to include. In order to enhance patients’ commitment to the study and 
to reduce attrition, all patients are assigned to a specific contact person 
throughout the study period. 

Primary outcome measure. The primary outcome of the study is severity of 
depressive symptoms as assessed with the Beck Depression Inventory-II 
(BDI-II) (Beck, Steer, & Brown, 1996). In addition to the self-report depres-
sion measurement, depressive symptoms are assessed in a semi-struc-
tured clinical interview using the 7-Item Hamilton Depression Rating scale 
(HAM-D7) (McIntyre et al., 2005).

Secondary outcome measures. Psychological secondary outcomes are  
generalized anxiety measured by the Generalized Anxiety Disorder scale 
(GAD-7) (Spitzer, Kroenke, Williams, & Löwe, 2006), well-being measured 
by the Well-being Index (WHO-5) (Bech, 2004), diabetes-related distress 
measured by the Problem Areas in Diabetes scale (PAID) (Polonsky et al., 
1995), and intersession changes in mood assessed by the Emotion Ther-
mometers Tool (ETT) (Mitchell, Baker-Glenn, Granger, & Symonds, 2010). 
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Medical secondary outcome is glycemic control as indicated with HbA1c 
values, which are retrieved from patients’ records. We access the standard 
measurements of the outpatient clinics and use the average of values half 
a year before intervention as pre-treatment measure and the values half a 
year after intervention as post-treatment measure. 

Moderating factors. The NEO- Five Factor Inventory (NEO-FFI) (McCrae & 
Costa, 2004) and the Experiences in Close Relationship Scale short form 
(ECR-S) (Wei, Russell, Mallinckrodt, & Vogel, 2007) are included as measures 
of neuroticism and attachment style respectively. History of depression is 
assessed by the use of the Structured Clinical Interview for DSM-IV (SCID-I) 
(First, Spitzer, Gibbon, & Williams, 2002). Demographic and diabetes specif-
ic characteristics are retrieved from patients’ medical records and patients’ 
blood samples are used to investigate degradation of tryptophan.

Mediating factors. Cognitive coping is measured by two subscales of the 
Cognitive Emotion Regulation Questionnaire (CERQ), namely positive 
re-interpretation and positive refocusing (Garnefski & Kraaij, 2007) and by 
two subscales of the Thought Control Questionnaire (TCQ), namely reap-
praisal and distraction (Wells & Davies, 1994). Furthermore, to measure be-
havioral activation we use the Behavioral Activation for Depression Scale 
(BADS) (Kanter, Mulick, Busch, Berlin, & Martell, 2007) and to measure ru-
mination we use the Rumination-Reflection Questionnaire (RRQ) (Trapnell 
& Campbell, 1999). Mindfulness is assessed with two subscales of the Five 
Facet Mindfulness Questionnaire (FFMQ), namely non-judgmental attitude 
and act with awareness (Baer et al., 2006). Attention control is assessed 
with the Self-Regulation Scale (Brown, Miller, & Lawendowski, 1999). Self-
compassion is measured using three subscales of the Self Compassion 
Scale (SCS), namely self-kindness, self-judgment, and overidentification 
(Neff, 2003). 

Common factors. The Working Alliance Inventory (WAI-12) (Horvath & 
Greenberg, 1989) and the 18-item Rapport Questionnaire (Bernieri, 2005) 
are selected as measures of patients’ reports of the therapeutic alliance. 
Patients’ expectancies of improvement are assessed with a three-item 
credibility questionnaire based on the work of Borkovec and Nau (1972).

Treatment integrity. Videotaped treatment sessions are rated on therapists’ 
adherence to the treatment protocol by two independent observers. 
Patients’ homework compliance is assessed with checklists that capture 
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the homework assignments proscribed by the MBCT and CBT treatment 
protocols. Patients are asked to complete the checklist every day of the 
coming week and to return the checklist at the next therapy session. 

Table 1. Instruments to assess primary outcome, secondary outcomes, moderators, 
mediators, and common factors

Concept Measurement 
(items)**

Measurement in time points*

T1 T2 T3 T4 T5 T6 T7

Primary outcome 
measures

Depressive symptoms BDI-II (21) x x x x x x

HAMD-7 (7) x x

Secondary outcome measures

Generalized anxiety GAD-7 (7) x x x x

Well-being WHO-5 (5) x x x x

Diabetes-related distress PAID (20) x x x x

Intersession changes in mood***
Emotion 
Thermometers 
(5)

Glycemic control (from patients’ 
records) HbA1c x x

Moderators

Psychological moderators

Neuroticism NEO-FFI (12) x

Attachment style ECR-S (12) x x

History of depression SCID x

Demographic characteristics - x

Biological moderators

Diabetes specific characteristics 
(from patients’ records) - x

Degradation of tryptophan trp/kyn x

Mediators

Cognitive coping

Positive re-interpretation and 
positive refocusing CERQ (8) x x x x x

Reappraisal and distraction TCQ (12) x x x x x

Behavioral activation

Behavioral activation BADS (7) x x x x x
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Table 1. (continuation)

Concept Measurement 
(items)**

Measurement in time points*

T1 T2 T3 T4 T5 T6 T7
Rumination

Rumination RRQ (12) x x x x x

Mindfulness

Non-judgmental attitude and act 
with awareness FFMQ (16) x x x x x

Attention control
Self-
Regulation 
Scale (10)

x x x x x

Self-compassion

Self-kindness, self-judgment, and 
overidentification SCS (13) x x x x x

Common factors

Therapeutic alliance

WAI-12 (12) 
& 18-item 
Rapport Quest. 
(18)

x x

Patient expectancy -(3) x

Note: this table does not cover measures of treatment integrity 

* T1 baseline; T2 after first session; T3 after second session; T4 after fourth session; T5 after eighth 
session (post-treatment); T6 three months after training; T7 nine months after training

** BDI-II - Beck Depression Inventory-II; HAMD-7 - Hamilton Depression Rating Scale; Emotion 
Thermometers; GAD-7 - Generalized Anxiety Disorder Scale; WHO-5 Well-being Index; PAID - The 
Problem Areas in Diabetes scale; NEO-FFI - NEO- Five Factor Inventory; ECR-S - The experiences in 
close relationship scale short form; SCID - Structured Clinical Interview for DSM-IV; CERQ - Cognitive 
Emotion Regulation Questionnaire; TCQ - Thought Control Questionnaire; BADS -Behavioral 
Activation for Depression Scale; RRQ - Rumination-Reflection Questionnaire; FFMQ - Five Facet 
Mindfulness Questionnaire; Self-Regulation Scale; SCS - Self Compassion Scale; WAI-12 - Working 
Alliance Inventory; 18-item Rapport Questionnaire 

*** assessed at the start of every treatment session



82

DESIGN OF A RANDOMIZED CONTROLLED TRIAL

5

Sample size
The sample size calculation is based on differences in post-treatment 
depressive symptoms between the waiting list control group and one of 
the psychological intervention groups. A 5 point difference on the BDI-
II (assuming a standard deviation of 8 points) between the waiting list 
control group and one of the intervention groups is considered a clinically 
relevant difference. In accordance with previous research (Keers, Groen, 
Sluiter, Bouma, & Links, 2005), a Number Needed to Treat of 2.0 is con-
sidered cost-efficient and clinical relevant. Stated differently, at least half 
of participants should improve 5 points on the BDI-II. Testing two-sided, 
a sample size of 42 patients per group (126 patients in total) yields to an 
effect size of 0.6 according to Cohen with a power of 80%, and an alpha of 
0.05 (Cohen, 2003). This number allows us to test the effectiveness of both 
interventions, compared to the waiting list control, using intention-to-
treat analyses. Allowing a drop-out rate of 25%, we are able to include 32 
patients in each of our three conditions in completer analyses.  

Analysis plan
Primary analyses are conducted according to the intention-to-treat ap-
proach. To answer the primary research question, repeated measures 
analyses of (co)variance ((M)AN(C)OVA) are performed, using primary 
and secondary outcomes as dependent variables and type of treatment 
as independent variable. If there are significant differences between the 
patient populations of the different hospitals, we will perform multi-level 
analyses. Baseline values of dependent variables are included as covariate 
along with other baseline measures of demographic characteristics that 
contribute significantly to analysis. Clinical effectiveness is calculated with 
the reliable change index (RCI) (Jacobson & Truax, 1991). Analyses for me-
diation and moderation effects, common factors, and treatment integrity 
are done using condition process analyses in SPSS, growth curve analyses 
(structural equation modeling), and repeated measures analyses. 

Discussion
Our study is the first to investigate the effectiveness of CBT and MBCT in 
one randomized controlled trial in patients with diabetes. Both interven-
tions are expected to improve depressive symptoms in patients diagnosed 
with diabetes and suffering from comorbid symptoms of depression, in 
comparison to a waitlist control group. In case of positive findings, CBT 
and/or MBCT may be considered a valuable addition to standard care of 
patients with diabetes and comorbid depressive symptoms. For ethical 
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reasons, we include a waiting list control condition (rather than treatment-
as-usual, TAU) as all participants have elevated levels of depressive symp-
toms at start of the study. Consequently, we cannot examine long-term 
effects of CBT and MBCT compared to control condition.
 The primary outcome of this study is depressive symptoms, yet we 
also examine possible effects on several other psychological outcomes as 
well as on patients’ medical outcome, specifically on values of HbA1c. In 
order to burden the patients as little as possible, the values are obtained 
from their medical records instead of scheduling additional measurements 
at designated time points. A limitation to this approach is that the values 
are rather general and that we cannot compare CBT and MBCT with the 
control condition regarding changes in HbA1c values. Yet, we examine 
pre- to post-treatment changes in HbA1c values for all participating pa-
tients.  
 If MBCT proves to be effective in reducing depressive symptoms in 
our study, it can be established as a sound alternative to CBT for treating 
depressive symptoms in patients with diabetes. The choice to study MBCT 
in an individual therapy mode is novel and may be promising, as not all 
patients are able and willing to participate in a standard MBCT group 
treatment. Since both interventions in this study are offered as a struc-
tured individualized protocol of eight sessions, they may be especially 
suitable for a medical setting where patients often receive short individual 
treatments.  
 In addition to studying the effectiveness of the two treatment 
protocols, the current study intends to examine potential unique and joint 
factors which moderate and mediate treatment effects in CBT and MBCT, 
and to investigate the associations between common factors, treatment 
integrity, and depressive symptom improvement. Posing such questions 
aims for more than just a comparison of treatments in a most straightfor-
ward way (do they work or not?), but rather a look under the surface (how, 
why and for which patients they might or might not work). A strength of 
the current study is that we assess predictor variables not only before and 
after treatment, but also during treatment. This gives us the possibility to 
measure temporal precedence and make inferences about causality. 
 By increasing the empirical evidence for the psychological treat-
ment of depressive symptoms in people with diabetes, we hope that 
insights into which treatment works best for whom and how, will help 
improve the care of patients with diabetes who experience depressive 
symptoms.
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Abstract
Objective: The primary purpose of the study was to examine whether 
patients’ expectations of treatment outcome predict dropout from treat-
ment, homework compliance, and depressive symptom improvement 
in Cognitive Behavioral Therapy (CBT) and Mindfulness-Based Cognitive 
Therapy (MBCT) for patients with diabetes. 
Methods: Study participants were patients with diabetes and comorbid 
depressive symptoms who were randomized to 8 sessions of either CBT (n 
= 45) or MBCT (n = 46), both individually delivered. Depressive symptoms 
were measured with the Beck Depression Inventory-II after the second ses-
sion, at mid-treatment, and at post-treatment. Patients’ outcome expecta-
tions were assessed with a 2-item measure based on the work of Borkovec 
(1972; 2000). Patients recorded daily compliance with homework assign-
ments over the course of treatment. 
Results: High outcome expectations were predictive of treatment comple-
tion and post-treatment depressive symptoms in CBT and MBCT, but not 
of early and mid-treatment symptoms. Patients’ outcome expectations 
predicted homework compliance in MBCT, but not in CBT. Homework 
compliance was not associated with depressive symptom improvement in 
CBT and MBCT.  
Conclusions: The findings suggest that patients’ expectations not only 
predict the outcomes of CBT and MBCT for patients with diabetes, but also 
patients’ behavioral engagement in treatment. The results indicate that 
outcome expectations do not have an immediate effect but that these 
beliefs may set mediating processes in motion that take a longer time to 
affect depressive symptoms. Clinicians might take the outcome expecta-
tions of patients with diabetes into consideration in their choice of treat-
ment for depressive symptoms. 
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The prevalence of depressive symptoms in patients with diabetes is al-
most twice as high as in individuals without a chronic disease (Roy & Lloyd, 
2012). Fortunately, there are psychological interventions that have been 
shown to be efficacious in reducing depressive symptoms in patients with 
diabetes, such as Cognitive Behavioral Therapy (CBT) (Gonzalez et al., 2010; 
Lamers et al., 2010; Lustman, Griffith, Freedland, Kissel, & Clouse, 1998; 
Penckofer et al., 2012; van Bastelaar et al., 2011) and Mindfulness-Based 
Cognitive Therapy (MBCT) (Schroevers et al., 2013; van Son et al., 2013). 
Yet, not all patients with diabetes and depressive symptoms show a clini-
cally significant improvement in response to these interventions (see e.g., 
Penckofer et al., 2012; van Son et al., 2013). In addition, between 15% and 
20% of the patients has been found to drop out of CBT and MBCT (Belt-
man et al., 2010; see e.g., Kingston, Dooley, Bates, Lawlor, & Malone, 2007) 
and not all individuals comply with treatment procedures including home 
practice, which is of importance to acquire skills in both CBT (Beck et al., 
1979) and MBCT (Segal et al., 2002). A next step is therefore to investigate 
factors that possibly contribute to compliance, treatment completion, and 
symptom improvement in order to know how to optimize the interven-
tion process. In this study, the role of patients’ outcome expectations is 
examined concerning homework compliance, drop out from treatment, 
and depressive symptom improvement in individually delivered CBT and 
MBCT for patients with diabetes and comorbid depressive symptoms. 

Patients’ outcome expectations
In the 1960s and 1970s, it was already suggested that patients’ outcome 
expectations may be of importance in understanding the efficacy of 
psychotherapy (Frank, 1968; Goldstein, 1960) and CBT (Emmelkamp, 
1975). Patients’ outcome expectations refer to patients’ beliefs about 
the consequences of receiving treatment (Constantino, Arnkoff, Glass, 
Ametrano, & Smith, 2011), such as the belief that treatment will lead to 
improvement. Early expectancy theorists posed that treatment outcomes 
may be positively affected by the creation of hope induced by patients’ 
expectations of improvement (Frank, 1973; Goldstein, 1960). Thus, high 
outcome expectations may directly affect patients’ mental state and as 
such lead to rapid symptom relieve (Frank, 1968). Such early gains may be 
important for clinical outcomes of CBT as it has been found that significant 
depressive symptom reduction can occur in the first few sessions of CBT 
and that such early gains have a moderate effect on treatment outcome, 
even at follow-up (Aderka, Nickerson, Bøe, & Hofmann, 2012).  Although 
a few studies showed that higher outcome expectations are predictive of 
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post-treatment depressive symptom reduction in CBT (Meyer et al., 2002; 
Sotsky et al., 1991; Webb et al., 2013), to our knowledge, no studies exam-
ined whether patients’ outcome expectations are related to depressive 
symptom improvement early in treatment.
 Besides an immediate effect on depressive symptoms, patients’ 
outcome expectations may also indirectly affect treatment efficacy by 
their impact on patients’ behavior during treatment. In particular, it has 
been posed that outcome expectations can influence patients´ engage-
ment and involvement in therapy (see e.g., Ilardi & Craighead, 1994; Meyer 
et al., 2002; Webb et al., 2013). This assumption is based on the general 
idea that high expectations may induce persistent effort to achieve a goal 
whereas low expectations may result in disengagement from desired 
goals (Austin & Vancouver, 1996; Carver & Scheier, 1998). If patients do not 
expect to improve in response to treatment, they may disengage from 
their goal to participate in treatment and as a result drop out of treatment. 
In depression research, this was evidenced by two studies showing that 
patients’ expectations predicted treatment dropout in CBT for anxiety and 
depression (Cavanagh et al., 2009) and in CBT for major depression and 
dysthymia (Schindler, Hiller, & Witthöft, 2013).
 Assuming that patients’ expectations influence engagement in 
treatment, these outcome beliefs may not only affect treatment comple-
tion but also compliance with treatment procedures (Lick & Bootzin, 
1975), such as homework assignments (Westra et al., 2007). When patients 
expect that they will improve as a result of their treatment, they may in-
crease their effort to make their treatment work (Greenberg, Constantino, 
& Bruce, 2006) and thus perform more homework assignments (Detweiler 
& Whisman, 1999). Home practice is assumed to influence the effective-
ness of both CBT and MBCT, as homework may teach patients the neces-
sary skills to cope with depressive symptoms (Beck et al., 1979; Segal et al., 
2002). Currently, only a few studies investigated the association between 
patients’ outcome expectations and homework compliance, with no stud-
ies in psychological treatments for depressive symptoms. One study on 
CBT for anxiety disorders did not find an association between patients´ 
outcome expectations and homework compliance (LeBeau, Davies, Cul-
ver, & Craske, 2013), whereas two studies showed that positive outcome 
expectations predicted homework compliance in CBT for anxiety (Westra 
et al., 2007) and in CBT for obsessive compulsive disorder (Lewin, Peris, 
Bergman, McCracken, & Piacentini, 2011). To draw more firm conclusions 
on the role of outcome expectations in patients’ behavioral involvement in 
treatment, more research is warranted. 
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Current study
It is yet unclear if and how patients’ outcome expectations affect the treat-
ment process and depressive symptom improvement in psychological 
treatments for patients with diabetes, as no studies have investigated this. 
In CBT for chronic somatic diseases, only a few studies examined patients’ 
outcome expectations and found that these beliefs predicted the out-
comes of CBT for chronic pain (Goossens, Vlaeyen, Hidding, Kole-Snijders, 
& Evers, 2005; Smeets et al., 2008) and chronic fatigue (Heins, Knoop, & 
Bleijenberg, 2013). To our knowledge, no studies examined the role of out-
come expectations in MBCT. Examining the role of patients’ expectations 
in depressive symptom improvement and homework compliance might 
in particular be relevant in patients with diabetes because it is known that 
treatment non-compliance is high in patients with diabetes and comorbid 
depressive symptoms (Gonzalez et al., 2008). 
 The primary aim of the present study is to investigate the role of 
patients´ outcome expectations in dropout rates, homework compliance, 
and depressive symptom improvement in individually delivered CBT and 
MBCT for diabetes patients with depressive symptoms. A secondary aim 
of the study is to examine the association between homework compli-
ance and depressive symptom improvement. Assuming that patients’ 
expectations for improvement predispose patients to engage in treatment 
procedures, it is hypothesized that lower outcome expectations predict 
higher dropout rates, poorer compliance with homework assignments and 
a decrease in homework compliance over the course of CBT and MBCT. 
Based on the early works of expectancy theorists, it is hypothesized that 
higher outcome expectations predict rapid depressive symptom improve-
ment in both CBT and MBCT. Outcome expectations are also hypothesized 
to predict post-treatment depressive symptoms. Finally, it is expected that 
compliance with homework assignments predicts depressive symptom 
improvement both during treatment and at post- treatment in CBT and 
MBCT as home practice is assumed to contribute to the development of 
skills that enable coping with depressive symptoms.  

Method
The current study is embedded in a multi-center randomized controlled 
trial on the efficacy of CBT and MBCT for depressive symptoms in patients 
with diabetes. The study was approved by the Medical Ethical Committee 
of the University Medical Center Groningen (METc UMCG). The design of 
the study as well as a full report of the recruitment of patients along with 
the flow-chart and the primary outcomes are reported elsewhere (Tovote 
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et al., 2013; Tovote et al., in press). The results of the trial showed that 
both CBT and MBCT are efficacious in reducing depressive symptoms in 
patients with diabetes in comparison with a waiting list control condition 
(Tovote et al., in press). Below, an abstract of the methods is described. 

Participants 
Most participants were recruited through a consecutive screening proce-
dure at four hospitals in the Netherlands between June 2011 and February 
2013. A few patients were referred by a physician or were self-referred. 
Inclusion criteria were a Beck Depression Inventory-II (BDI-II) score ≥ 14, 
a diagnosis of (type 1 or type 2) diabetes ≥ 3 months, and age between 
18 and 70. Exclusion criteria were inability to read and write, pregnancy, 
severe psychiatric comorbidity, acute suicidal ideations, receiving psycho-
logical treatment within 2 months prior to inclusion, and unstable use of 
antidepressants within 2 months prior to inclusion. Eligible participants 
who provided written informed consent were randomized to direct CBT, 
direct MBCT or a 3-months waiting list control condition. After 3 months, 
participants in the waiting list control condition were randomized for a 
second time to either CBT or MBCT. Participants were informed that treat-
ment would start within three months and that they would be random-
ized to one out of two psychological treatments that focus on reducing 
depressive thoughts and feelings. No specific information was provided 
on the type of intervention.
 In the current study, data are used of patients who received CBT 
or MBCT either directly or after a waiting period of 3 months. Concerning 
the waiting list condition, only the data were used of those participants 
who still reported at least mild depressive symptoms (BDI–II ≥14) after the 
waiting list period. In the original trial, 94 patients gave consent to partici-
pate and were randomized to CBT (N = 32), MBCT (N = 31), or the waiting 
list control condition (CBT: N = 15, MBCT: N = 16). Three participants did 
not report at least mild depressive symptoms after the waiting period and 
were therefore excluded from the current study. The total sample used in 
the current study consisted of 91 participants who received either MBCT 
(N = 46) or CBT (N = 45). 

Cognitive Behavior Therapy (CBT)
Patients received individual CBT based on CT as developed by Beck, Rush, 
Shaw and Emery (1979). The treatment was shortened to 8 weekly ses-
sions of 45 to 60 minutes. The sessions and homework exercises included 
activity monitoring, scheduling and performing pleasant or functional 
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activities, identifying and challenging dysfunctional thoughts, and relapse 
prevention. Patients were asked to perform homework exercises for a max-
imum of half an hour a day, consisting of 1-2 homework exercises a day.

Mindfulness-Based Cognitive Therapy (MBCT)
Patients received individually delivered MBCT based on the standardized 
group MBCT manual developed by Segal, Williams and Teasdale (2002). 
The duration of the original exercises and the inquiry was shortened to 
make the program fit in 8 weekly sessions of 45-60 minutes (for a detailed 
description of the individual MBCT manual see Schroevers et al., 2013). 
The MBCT sessions and homework exercises included formal mindfulness 
exercises (i.e., guided meditation/ yoga such as the body-scan, mindful 
stretching), informal exercises (e.g., 3-minute breathing space, mindful-
ness of a routine activity) and CBT exercises (e.g., pleasant events calendar, 
relapse prevention). Patients were asked to perform homework exercises 
for approximately 30-45 minutes a day, consisting on average of 1 formal 
exercise, 1-4 informal exercises and 1 CBT exercise a day. 

Measures
Outcome expectations
Patients’ expectations for improvement were assessed with a 2-item 
questionnaire based the work of Borkovec and Nau (1972) and Devilly and 
Borkovec (2000). This questionnaire assesses patients’ expectancy for im-
provement with three questions. The first question was: “How would you 
estimate the likelihood that his treatment will help you?” The VAS response 
scale of the first question ranged from “unlikely” (0) till “for sure” (10). The 
second question was: “How do you expect to feel at the end of treatment?” 
The VAS response ranged from “worse” (0) till “completely recovered” (10). 
The mean score based on the two items may range from 0 (low outcome 
expectations) till 10 (high outcome expectations). The internal consistency 
of the scale was sufficient (α = 0.75, r = 0.62). As patients were informed 
properly on the specific treatment approach during the first session, 
patients’ outcome expectations were assessed after the first treatment ses-
sion.

Depressive symptoms
Depressive symptoms were assessed with the Beck Depression Inventory-
II (Beck et al., 1996). The BDI-II is a 21 item self-report measure that as-
sesses severity of depressive symptomatology with a total score ranging 
from 0 to 63. In the current study, the internal consistency of the BDI-II was 
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sufficient (α ranging between 0.83 and 0.93). The BDI-II was administered 
at pre-treatment (at baseline or after the waiting list period), after the 
second treatment session, after the fourth session treatment and after the 
eight session (post-treatment).

Dropout
Participants who received at least six sessions (3/4 of treatment) were 
considered to have received an appropriate dose of treatment (see Tovote 
et al., in press). Yet, attending the full 8 sessions is expected to be most 
beneficial, and therefore treatment completion was used as a second mea-
sure of dropout. Thus, dropout was measured in two ways: dropout before 
having received 6 sessions and dropout before having received 8 sessions. 

Homework compliance
At the end of each treatment session, participants received a record form 
with the assigned homework exercises for the coming week. The complet-
ed forms were returned at the start of each following treatment session. 
The forms were specific to treatment and session because different home-
work exercises were assigned in CBT and MBCT and because the assigned 
homework differed per session. Each day, participants ticked boxes with 
homework exercises that they performed on that particular day. In MBCT, 
participants were also asked to record daily time in minutes spend on 
formal meditation exercises. 
 Homework compliance was measured in one way in CBT and in 
three ways in MBCT. For both CBT and MBCT, the number of weekly per-
formed homework exercises was used. For MBCT, also a weighted percent-
age of formal, informal, and CBT exercises was used as a second measure 
of homework compliance, because these MBCT exercises differ in their 
duration. To calculate this measure, the proportion of performed exercises 
per week was computed for formal, informal, and CBT exercises separately. 
The average of these proportions, with a maximum of 1, was multiplied by 
100. In addition to that, the amount of time spent on formal meditation 
practice per week was used as a third measure of homework compliance 
in MBCT. As the duration of the exercises in CBT are similar, other measures 
of homework compliance were not computed in CBT.

Statistical analyses 
Logistic regression analyses were conducted in SPSS 20.0 to examine pa-
tients’ outcome expectations as a predictor of treatment dropout. Because 
the sample of dropouts is small, the data of CBT and MBCT were pooled 
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for the analyses concerning dropout.
 Multilevel analyses were performed using STATA XTmixed. In a first 
model, it was examined if patients’ outcome expectations were predictive 
of homework compliance. The analyses were run with homework compli-
ance assessed at session 1 till session 6 (level 1) nested within individu-
als (level 2). Outcome expectations and a variable denoting time (Bolger 
& Laurenceau, 2013) were included as predictors. In a second model, an 
interaction between expectations and time was included as an additional 
predictor to examine whether lower outcome expectations would predict 
a decrease in homework over time.
 A third multilevel analysis was performed to examine patients’ out-
come expectations as a predictor of depressive symptom improvement. 
Depressive symptoms (at pre-treatment, after session 2, after session 4, 
and at post-treatment) were included at level 1 and individuals at level 
2. Expectations were used to predict depressive symptoms at session 2, 
session 4, and at post-treatment. To do so, three dummy variables for time 
and interactions between the time dummies and patients’ expectations 
were included. The time dummies reflect the change in depressive symp-
toms from pre-treatment to session 2, to session 4, and to post-treatment. 
The interactions between the time dummies and patients’ expectations 
reflect the associations between expectations and depressive symptoms 
at the specific time points. 
 A fourth multilevel analysis was performed to examine if home-
work compliance predicted subsequent depressive symptom improve-
ment. Depressive symptoms at pre-treatment, after session 2, after session 
4, and at post-treatment were included at level 1 and individuals at level 
2. Homework compliance after session 1 was used to predict depressive 
symptoms at session 2, average homework compliance from session 1 till 
3 was used to predict depressive symptoms after session 4, and average 
homework compliance from session 1 till 6 was used to predict depressive 
symptoms at post-treatment. 
 All analyses were conducted according to the intention-to-treat 
approach. The data of several patients were partially missing for some 
analyses because they dropped out of treatment prematurely. The advan-
tage of using multilevel analyses is that missing data are handled by using 
all available data, including cases with partially missing data (Snijders & 
Bosker, 2012).  
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Results
Preliminary analyses
Characteristics of the study variables are shown in Table 1. In both CBT and 
MBCT, participants’ outcome expectations were on average at the middle 
of a VAS scale ranging from 0 (low outcome expectations) till 10 (high out-
come expectations). Drop-out rates in CBT and MBCT were comparable; 
approximately one fourth of the participants completed fewer than 6 ses-
sions and approximately one third of participants did not complete the full 
treatment program. In MBCT, participants performed on average 2 home-
work exercises a day, they completed on average more than half of the 
assigned formal and informal exercises, and spent on average 2 hours on 
formal mindfulness practice per week. In CBT, participants performed on 
average 1.4 homework exercises a day. The average number of performed 
exercises per week was lower in CBT than in MBCT since fewer homework 
exercises are assigned in CBT in comparison with MBCT. 

Table 1. Characteristics of the study variables

CBT MBCT
M (SD)/% M (SD)/%

Outcome Expectations 5.3 (1.5) 5.8 (1.1)

Depressive symptoms 

    Pre-treatment 24.7 (8.3) 24.1 (8.3)

    Session 2 22.8 (7.0) 19.5 (8.1)

    Session 4 21.8 (8.9) 18.4 (10.5)

    Post-treatment 17.3 (11.0) 17.2 (10.7)

Weekly homework compliance

    Number 9.7 (4.0) 15.3 (7.0)

    Percentage formal/informal 61.6 (23.3)
    Minutes 124.8 (61.4)

Treatment completion

   1-5 sessions 27% 26%
   6-7 sessions 9% 5%
   8 sessions 64% 69%
Note. Homework compliance = average homework compliance from session 1 up 
to session 6. 
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Are outcome expectations predictive of dropout?
When pooling the data of CBT and MBCT, outcome expectations did not 
significantly predict dropout before session 6 (χ2=1.95, p = 0.16, Odds 
Ratio (OR) = 0.74, 95% CI: 0.48 to 1.13), but they did significantly predict 
dropout before the last (eighth) treatment session (χ2=6.02, p = 0.01, OR 
= 0.60, 95% CI: 0.38 to 0.93). Thus, the odds of dropping out before the 
last treatment session is lower when participants have higher outcome 
expectations. Although underpowered, dropout rates were explored for 
CBT and MBCT separately as well. Outcome expectations were predictive 
of drop-out before the last session in CBT (χ2=3.76, p = 0.05, OR = 0.60, 
95% CI: 0.34 to 1.05) and at borderline significance in MBCT (χ2 = 2.89, p = 
0.09, OR = 0.54, 95% CI: 0.25 to 1.15). 

Are outcome expectations predictive of homework compliance?
Higher outcome expectations predicted performance of a higher number 
of homework exercises in MBCT, but not in CBT (see Model 1, Table 2). In 
MBCT, higher outcome expectations also significantly predicted a higher 
weighted percentage of formal, informal and CBT exercises (B = 15.59, SE 
= 3.43, p < 0.01), and more time spent on formal meditation practice per 
week (B = 28.86, SE = 9.47, p <0.01). There was a significant interaction 
between patients’ outcome expectations and time when predicting 
the number of performed homework exercises in MBCT, but not in CBT 
(see Model 2, Table 2). This indicates that higher outcome expectations 
predicted an increase in the number of performed homework exercises 
over the course of MBCT. Patients’ outcome expectations did not predict 
an increase over time in the weighted percentage of formal, informal and 
CBT exercises (B = -0.65, SE = 0.94, p = 0.49) and the time spent on formal 
meditation practice (B = 0.61, SE = 2.31, p = 0.79) in MBCT. 
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Are outcome expectations predictive of depressive symptom reduction?
As hypothesized, higher outcome expectations predicted lower levels 
of depressive symptoms after treatment, both in CBT and in MBCT (see 
Model 3, Table 3). In both treatments, patients’ outcome expectations did 
not predict depressive symptom change early in treatment, neither after 
the second session nor after the fourth session.  

Is homework compliance predictive of depressive symptom reduction? 
Contrary to our hypothesis, the average number of performed homework 
exercises per week did not predict change in depressive symptoms early 
in treatment or after treatment, neither in CT, nor in MBCT (see Model 4, 
Table 3). Similarly, depressive symptoms after receiving MBCT were neither 
predicted by the weighted percentage of formal, informal and CBT exer-
cises (B = -0.08, SE = 0.05, p = 0.09), nor by the amount of time spent on 
formal exercises (B = -0.01, SE = 0.02, p = 0.50). 

Table 2. Predicting number of performed homework exercises by patients’ 
expectations

MBCT CBT
Model 1 Model 2 Model 1 Model 2

Fixed effects B (SE) B (SE) B (SE) B (SE)
   Intercept 10.3 (1.0)** 10.6 (1.0)** 8.8 (0.6)** 8.8 (0.6)**
   Time 1.0 (0.3)** 0.7 (0.3)* 0.4 (0.3) 0.4 (0.3)
   Expectancies 4.1 (0.8)** 3.1 (1.0)** -0.4 (0.3) -0.2 (0.4)
   Time*expect 0.7 (0.3)* -0.2 (0.2)

Random effect 
variances
   Intercept 13.4 (5.8)** 14.5 (6.0)** <0.1 (<0.1) <0.1 (<0.1)
   Time 1.2 (0.7)* 0.9 (0.6) 2.0 (0.7)** 2.1 (0.7)**
   Residual  27.9 (3.5)** 27.7 (3.4)** 16.3 (2.3)** 16.1 (2.2)**

 N/obs 34/176 34/176 38/192 38/192
Note. * p<0.05, **p<0.01, N = number of participants, obs = number of 
observations.
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Table 3. Predicting depressive symptoms by patients’ expectations and 
homework

MBCT CBT
Model 3 Model 4 Model 3 Model 4

Fixed effects B (SE) B (SE) B (SE) B (SE)
  Intercept 22.8 (1.4)** 24.0 (1.5)** 24.2 (1.3)** 24.4 (1.3)**
  ∆ session 2 - 3.6 (0.9)** - 3.9 (0.9)** - 1.1 (0.9)  - 0.9 (0.9)
  ∆ session 4  - 4.6 (1.1)** - 4.7 (1.1)** - 3.1 (1.2)** - 2.8 (1.2)*
  ∆ session 8 - 5.7 (1.0)** - 6.5 (1.2)** - 8.4 (1.2)** - 8.5 (1.3)**

  Expect*session 2 - 0.7 (0.9)   0.1 (0.6)
  Expect*session 4  - 0.2 (1.0) - 0.4 (0.7)
  Expect*session 8 - 3.0 (1.0)** - 2.2 (0.7)**

  Homework*session 2 - 0.1 (0.1) - 0.1 (0.3)
  Homework*session 4         - 0.2 (0.2) - 0.1 (0.3)
  Homework*session 8 - 0.2 (0.1)   0.1 (0.3)

Random effect variances
  Intercept 52.8 (14.3)**63.0 (17.3)** 33.4 (14.8)**32.0 (17.8)
  Residual 18.7 (4.6)** 22.3 (6.1)** 29.8 (10.9)**35.6 (14.9)**

 N/ obs 38/133 39/134 38/143 40/141

Note. * p<0.05, **p<0.01, N = number of participants, obs = number of 
observations, expect*session = association between patients’ outcome 
expectations and depressive symptoms at session x, homework*session = 
association between previous homework compliance and depressive symptoms 
at session x.
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Discussion
The primary aim of the present study was to investigate whether patients’ 
outcome expectations contribute to patients’ engagement in treatment 
and treatment outcomes in individually delivered Cognitive Behavior Ther-
apy (CBT) and Mindfulness-Based Cognitive Therapy (MBCT) for patients 
with diabetes and comorbid depressive symptoms. The findings imply 
that patients are more inclined to complete CBT and MBCT and that they 
benefit more from these treatments when they have higher expectations 
of improvement. Such high outcome expectations also seem to positively 
affect compliance with homework in MBCT, but not in CBT. The results did 
not support the assumption that homework compliance predicts depres-
sive symptom improvement, neither in CBT, nor in MBCT.
 Our findings support the notion that patients may disengage from 
treatment when they hold low expectations for improvement (Arnkoff, 
Glass, & Shapiro, 2002). Low outcome expectations increased the odds of 
dropout before the last treatment session in both CBT and MBCT. How-
ever, patients’ expectations were not associated with dropout before the 
sixth treatment session. A likely explanation for this finding is that too few 
people dropped out before session six to be able to find an effect. The 
results regarding the role of expectations in treatment completion repli-
cate the findings of Schindler and colleagues (2013) in CBT for depression. 
The current study expands their findings by showing that expectations 
not only affect dropout in CBT, but also in MBCT for depressive symptoms 
in diabetic patients. In clinical practice, it might thus be relevant to raise 
patients’ expectations to increase the chance of treatment completion, 
for example, by matching patients’ understanding of the treatment and 
their expectations to those of the therapist (Shapiro, Struening, Shap-
iro, & Barten, 1976). This might be in particular relevant for patients with 
diabetes who enroll in psychological interventions through screening for 
depressive symptoms, like in our study, as these patients probably have 
lower expectations than those who seek treatment themselves. 
 In addition, modest support was found for the assumption that pa-
tients increase their effort to make their treatment work when they expect 
to improve in response to treatment. The results showed that patients’ 
compliance with MBCT homework is poorer when they hold lower expec-
tations for improvement. In CBT, there was no association between out-
come expectations and homework compliance. This difference might be 
due to the fact that more daily homework is assigned in MBCT than in CBT. 
As the burden of homework is higher in MBCT, it could be that patients’ 
outcome expectations mainly influence the investment of more persis-
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tent effort. Another explanation might be that the number of performed 
homework assignments in CBT is not a good measure of compliance be-
cause the amount of assigned homework may vary between individuals. 
 The current study extends previous findings by showing that 
outcome expectations are predictive of post-treatment depressive symp-
tom improvement, not only in CBT, but also in MBCT for patients with 
diabetes and comorbid depressive symptoms. This finding supports the 
assumption that patients’ expectations are a ‘common factor’ of treatment 
effectiveness (Weinberger & Eig, 1999), as these beliefs predict treatment 
outcomes independent of the type of treatment. This assumption is also 
supported by research indicating that higher expectations predict symp-
tom improvement in different forms of CBT for a broad range of diagnoses 
(see Chambless, Tran, & Glass, 1997; Goossens et al., 2005; Lewin et al., 
2011; Sotsky et al., 1991; Webb et al., 2013) as well as in psychological in-
terventions targeting physical health related problems (Finch et al., 2005; 
Goossens et al., 2005). 
 Patients’ expectations could be a common factor because these 
beliefs might have an immediate effect on patients’ mental state and 
therefore lead to rapid symptom remission (Frank, 1973; Goldstein, 1960). 
However, the results did not support this assumption since no associations 
were found between patients’ expectations and depressive symptom im-
provement after the first few sessions, neither in CBT nor in MBCT. As pa-
tients’ expectations only predicted post-treatment depressive symptoms, 
it seems plausible that mediating processes are at play that take a longer 
time to affect depressive symptoms. Some previous studies indicate that 
patients’ outcome expectations lead to overall symptom improvement 
by inducing changes in patients’ behavior. For example, Webb and col-
leagues (2013) showed that the use and acquisition of CBT skills mediated 
the association between patients’ outcome expectations and symptom 
improvement in CBT for major depression. The idea that patients’ expecta-
tions affect patients’ behavior is also evidenced by studies outside the field 
of psychological interventions showing that higher outcome expectations 
are associated with more exercise behavior in endometrial cancer survi-
vors (Basen-Engquist et al., 2013) and patients with COPD (Kaplan, Atkins, 
& Reinsch, 1984). Future research could provide more insight in the extent 
to which patients’ expectations predict patients’ effort to improve their 
mental health during the course of treatment.  
 A secondary aim of the present study was to examine the role of 
homework compliance in treatment efficacy. The findings indicate no 
association between homework compliance and depressive symptom 
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improvement in CBT and MBCT. Only a tendency was found towards an 
effect of the weighted percentage of performed formal, informal and CBT 
exercises on post-MBCT depressive symptoms. A few previous studies also 
showed small or non-significant associations between homework com-
pliance and depressive symptom improvement after receiving CBT (e.g., 
Burns & Nolen-Hoeksema, 1991) and Mindfulness-Based Stress Reduction 
(Carmody & Baer, 2008). The non-significant associations could be due to 
that almost all participants performed at least one homework assignment 
a week, which might already be sufficient to result in a decrease in depres-
sive symptoms. Therefore, no firm conclusions can be drawn on whether 
homework performance contributes to the effects of CBT and MBCT on 
depressive symptoms. Another explanation for the null findings might be 
that completion of homework assignments is not a measurement of the 
quality of home practice and the extent to which patients incorporate the 
trained skills in their daily life, which may be more important for reducing 
depressive symptoms than the amount of performed homework. In our 
study, the effect of the total number of formal and informal mindfulness 
exercises was greater than the time spend on formal meditation exercises, 
which may be an indication for the relative importance of informal prac-
tice.  
 The results of the study should be interpreted bearing in mind sev-
eral strengths and limitations of the study. The strengths of the study are 
the measurement of homework compliance after every session, multiple 
assessments of depressive symptoms during treatment, and the inclusion 
of two different types of treatment. A first limitation of the study is the 
relatively small sample size per treatment condition. More participants per 
treatment would have enabled to examine more complex interrelation-
ships between the variables under study, for example, whether homework 
compliance would mediate the association between expectations and 
depressive symptom improvement. Furthermore, compliance with home-
work was high on average which may limit the conclusions that can be 
drawn on the associations between homework compliance and depres-
sive symptom improvement. Future studies might consider manipulating 
homework experimentally by allocating participants to treatments with 
varying loads of homework. Also, the extent to which practice is incorpo-
rated in daily life could be measured in future studies. Finally, the current 
study focused specifically on patients with diabetes and depressive symp-
toms. Caution is warranted when generalizing our findings to other pa-
tient populations.
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 To conclude, the findings suggest that high outcome expectations 
contribute to treatment completion and positive treatment outcomes, not 
only in CBT but also in MBCT for depressive symptoms in patients with 
diabetes. In MBCT, patients may also engage more in homework exercises 
when they hold high expectations for improvement. The findings imply 
that the outcomes of CBT and MBCT could be improved by taking the 
expectations of patients with diabetes into consideration in the choice for 
type of treatment. The therapeutic process in CBT may be optimized by 
molding patients’ outcome expectations, for example, by including moti-
vational interviewing as a prelude to treatment (Westra & Dozois, 2006). 
As motivational interviewing does not correspond well with the principles 
of MBCT (e.g., experiential learning), future research may focus on how 
patients’ expectations can be optimized in MBCT.
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Abstract
Background: Few studies have directly compared the association between 
the therapeutic alliance and treatment outcomes in different types of 
psychological treatments, while controlling for prior symptom gains. This 
study examined whether different components of the therapeutic alliance 
are predictive of subsequent depressive symptom improvement in Cogni-
tive Behavioral Therapy (CBT) and Mindfulness-Based Cognitive Therapy 
(MBCT) for depressive symptoms in diabetic patients, while controlling for 
prior symptom gains. 
Methods: Study participants were diabetic patients with depressive symp-
toms (Beck Depression Inventory-II (BDI-II) score ≥ 14) who were random-
ized to individually delivered 8-week CBT or MBCT. Patients filled out the 
Working Alliance Inventory (WAI), including the subscales agreement on 
Tasks, agreement on Goals, and Bond, after session 2 and session 4. WAI 
total scores and the separate subscales were examined as predictors of 
post-treatment BDI-II scores, while controlling for prior symptom change. 
Results: In CBT, higher WAI total scores after session 2 did not significantly 
predict subsequent lower BDI-II scores whereas WAI total scores after ses-
sion 4 did. Agreement on Tasks after session 2 as well as session 4, and the 
Bond after session 4 predicted subsequent symptom change in CBT, with 
agreement on Goals after session 4 approaching significance. In MBCT, 
neither WAI total scores, nor any of the subscales predicted subsequent 
lower BDI-II scores. 
Conclusions: The results suggest that the alliance-outcome association 
may be affected by the type of psychological treatment, as different 
components of the alliance predicted subsequent depressive symptom 
change in CBT, but not in MBCT. 
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In the past three decades, there has been a major research focus on the 
role of the therapeutic alliance in explaining treatment outcomes. Two 
meta-analyses showed that the therapeutic alliance is related to posi-
tive treatment outcomes in various psychological treatments and patient 
populations, including treatments for depression (Horvath et al., 2011; 
Martin et al., 2000). Based on these findings, it can be assumed that the 
therapeutic alliance contributes to therapeutic change independent of the 
type of treatment. Yet, this might not be true by definition as few studies 
directly compared the alliance-outcome association in distinct psychologi-
cal treatments. 
 Most studies on the therapeutic alliance used Bordin’s (1979) con-
ceptualization of the alliance, including agreement between the patient 
and therapist on therapeutic goals, mutual agreement on tasks, and the 
bond between the patient and therapist. Bordin (1979) explained that 
these aspects of the alliance may be more central to some than to other 
treatments. Consistent with this line of reasoning, a randomized trial test-
ing two distinct treatments for depression found that the alliance was 
more strongly related to subsequent depressive symptom improvement 
in cognitive behavioral analysis system of psychotherapy, a more direc-
tive type of treatment, than in brief supportive psychotherapy (Arnow et 
al., 2013). Regarding the importance of the distinct aspects of the alliance, 
Webb and colleagues (2011) found that agreement on goals as well as 
agreement on tasks and not the affective bond predicted subsequent de-
pressive symptom change in cognitive therapy for depression. These two 
studies suggest that the association between the alliance components 
and treatment outcomes can be affected by the type of treatment.
 A difficulty in interpreting the alliance-outcome association is that 
patients’ ratings of the alliance could be a reflection of early symptom 
improvements rather than leading to therapeutic change (Gaston, 1990). 
Accordingly, it has been shown that early depressive symptom improve-
ment predicts subsequent evaluations of the therapeutic alliance and that 
the alliance-outcome association was non-significant when controlling for 
early symptom improvement (e.g., DeRubeis & Feeley, 1990; Strunk, Brot-
man, & DeRubeis, 2010). Although a few studies found that early depres-
sive symptom change did not account for the therapeutic alliance and 
that the therapeutic alliance was still predictive of depressive symptom 
change after controlling for prior symptom gains (De Bolle, Johnson, & 
De Fruyt, 2010; Klein et al., 2003; Zilcha-Mano, Dinger, McCarthy, & Barber, 
2013), the former studies show the necessity to control for the possibil-
ity that ratings of the alliance are merely a reflection of early symptom 
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improvements. So far, few studies have taken this into account and even 
fewer studies controlled for prior symptom change when comparing the 
role of the alliance in different types of treatment. 
 The present study compares the alliance-outcome association in 
two distinct interventions, while controlling for prior symptom change. 
Specifically, the study focuses on Cognitive Behavioral Therapy (CBT) and 
Mindfulness Based Cognitive Therapy (MBCT), both individually delivered, 
for depressive symptoms in diabetes patients. To our knowledge, the 
alliance-outcome association has not been studied previously in MBCT 
for depressive symptoms. Although both CBT and MBCT therapists are 
encouraged to adopt a similar open, empathic, warm, genuine, accept-
ing, and non-judging attitude towards patients (Beck et al., 1979; Segal et 
al., 2002), CBT focuses more on problem identification, consulting about 
the treatment agenda, and evaluating goals than MBCT (Fennell & Segal, 
2011). MBCT includes mainly fixed mindfulness-meditation exercises and 
the sessions focus on experiential learning instead of setting and evaluat-
ing concrete goals (Fennell & Segal, 2011). Based on this, we hypothesized 
that the two alliance components agreement on tasks and goals are more 
strongly associated with subsequent depressive symptom change in CBT 
than in MBCT. We expected that the therapeutic bond is predictive of sub-
sequent symptom change in both CBT and MBCT. A secondary research 
question was whether patients’ ratings of the therapeutic alliance are 
predicted by prior depressive symptom improvement. 

Methods
Participants
A full description of the trial design and primary outcomes are published 
elsewhere (Tovote et al., 2013; Tovote et al., in press). In short, diabetic 
patients with depressive symptoms (Beck Depression Inventory-II (BDI-II) 
score ≥ 14) were randomized to direct CBT, direct MBCT, or a 3-months 
waiting list control condition after which patients were again randomized 
to CBT or MBCT. Both CBT and MBCT were efficacious in reducing depres-
sive symptom in comparison with a waiting list control condition (Tovote 
et al., in press). The current study included those participants who received 
treatment directly or after the waiting period if they had still elevated 
levels of depressive symptoms (BDI–II ≥14). Of the 94 patients who were 
randomized in the original trial, three patients in the waitlist condition did 
not have elevated BDI-II scores. Of the remaining 91 patients, 76 com-
pleted at least one of the two assessments of the therapeutic alliance and 
were included in the current study (MBCT: N = 38, CBT: N = 38). Mean age 



107

THE THERAPEUTIC ALLIANCE

7

of these participants was 52.8 years, half of the participants was female 
(50%), and the majority of the participants was diagnosed with diabetes 
type II (61.8%). 

Treatments
Patients received either individually delivered CBT or MBCT; both stan-
dardized treatments that consist of 8 weekly sessions of 45 to 60 minutes. 
The CBT treatment manual was based on CT as developed by Beck, Rush, 
Shaw, and Emery (1979) including mainly behavioral activation and cogni-
tive restructuring. The MBCT treatment manual was based on the group 
MBCT manual as developed by Segal, Williams, and Teasdale (2002) includ-
ing formal mindfulness exercises (e.g., the body-scan), informal exercises 
(e.g., 3-minute breathing space) and CBT exercises (e.g., relapse preven-
tion). Both in CBT and MBCT, homework was assigned for approximately 
30 to 45 minutes a day. Adherence to the treatment manual (based on two 
independent ratings of video tapes of session 2 and session 6) was suffi-
cient both in MBCT (84.8%) and in CBT (83.4%).

Measures
Therapeutic alliance
The therapeutic alliance was assessed with the patient-rated 12-item ver-
sion of the Working Alliance Inventory (WAI) (Tracey & Kokotovic, 1989; 
Horvath & Greenberg, 1989). The items of the validated Dutch version of 
the WAI short form are rated on a 5-point Likert scale (1-5) with higher 
scores reflecting a stronger therapeutic alliance (Stinckens, Ulburghs, & 
Claes, 2009). In addition to the total alliance score, we employed the three 
subscale scores as well: (a) agreement on Goals, (b) agreement on Tasks, 
and (c) the Bond between the patient and therapist (Stinckens et al., 2009; 
Tracey & Kokotovic, 1989). The WAI was administered at two time points: 
after the second treatment session and after the fourth treatment session. 
The internal consistency of the total scale and the subscales ranged from 
good to excellent in the current sample (Chronbach’s alpha ranging be-
tween 0.83 and 0.96).

Depressive symptoms
Depressive symptoms were assessed using the 21-item Beck Depression 
Inventory-II (BDI-II) (Beck et al., 1996; Beck, Steer, Ball, & Ranieri, 1996). 
Items were rated on a 4-point scale with higher scores reflecting more 
severe levels of depression (range 0-63). The BDI-II was assessed pre-
treatment, after the second, fourth and eight (last) treatment session. The 
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reliability of the BDI-II was sufficient (α ranging between 0.82 and 0.93).

Statistical analyses
To examine the association between the alliance and subsequent symp-
tom change, hierarchical regression analyses were performed using SPSS 
20.0. Following Webb and colleagues (2011), post-treatment BDI-II scores 
were regressed on WAI scores (assessed after session 2 respectively after 
session 4) controlling for pre-treatment BDI-II scores and BDI-II scores 
assessed at the same moment as the WAI (i.e., after session 2 respectively 
after session 4). Similar analyses were performed for the different compo-
nents of the alliance. To test whether prior symptom change would predict 
ratings of the alliance, WAI scores (assessed after session 2 or after ses-
sion 4) were regressed on the prior change in BDI-II scores (i.e., difference 
between pre-treatment BDI-II scores and the BDI-II scores after session 2 
respectively after session 4), controlling for pre-treatment BDI-II scores. 
Separate analyses were run for CBT and MBCT. Missing post-treatment 
BDI-II scores (N = 6) were estimated by means of multiple imputations. As 
none of the patient characteristics were associated with both the thera-
peutic alliance and pre-post depressive symptoms reductions, we did not 
control for any of these characteristics.  

Results
The mean values of the BDI-II scores, WAI total scores, and WAI subscales 
did not significantly differ between CBT and MBCT (see Table 1).

Does the alliance predict subsequent change in depressive symptoms?
In CBT, higher WAI total scores after session 2 did not significantly predict 
subsequent lower BDI-II scores, whereas WAI total scores after session 
4 did (see Table 2). When examining the separate WAI subscales, higher 
scores on the Task subscale after session 2 (B = -3.14, SE = 1.44, p = 0.03, 
∆R2 = 0.09) and after session 4 (B = -3.59, SE = 1.08, p < 0.01, ∆R2 = 0.12) 
did predict lower subsequent BDI-II scores in CBT. The Goals subscale after 
session 2 did not predict lower BDI-II scores (B = -1.29, SE = 1.55, p = 0.40, 
∆R2 = 0.02), whereas the Goals subscale after session 4 predicted lower 
BDI-II scores at borderline significance (B = -2.46 SE = 1.38, p = 0.08, ∆R2 = 
0.05). Higher scores on the Bond subscale after session 2 did not predict 
subsequent lower BDI-II scores (B = -1.93, SE = 1.46, p = 0.19, ∆R2 = 0.03), 
whereas the Bond subscale after session 4 did (B = -3.41, SE = 1.11, p < 
0.01, ∆R2 = 0.09). 
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 In MBCT, the WAI total scores were not associated with subsequent 
BDI-II scores (see Table 2). Also, none of the WAI subscales were predictive 
of post-treatment BDI-II scores, neither the Tasks (session 2: B = -2.54, 
SE = 1.19,  p = 0.83, ∆R2 < 0.01; session 4: B = - 0.98, SE = 1.23,  p = 0.42, 
∆R2 < 0.01) nor the Goals (session 2: B = -1.63, SE = 1.43, p = 0.25, ∆R2 = 
0.01; session 4: B = -1.17, SE = 1.45, p = 0.42, ∆R2 < 0.01) or Bond subscale 
(session 2: B = -0.72, SE = 1.52, p = 0.64, ∆R2 < 0.01, session 4: B = -1.17, SE = 
1.48, p = 0.43, ∆R2 < 0.01).

Does prior depressive symptom change predict the alliance?
Prior symptom change was not a significant predictor of patients’ ratings 
of WAI total scores, neither of the WAI after session 2 in CBT (B = - 0.01, SE 
= 0.03, p = 0.62, ∆R2 < 0.01) or MBCT (B = - 0.03, SE = 0.02, p = 0.19, ∆R2 = 
0.05), nor of the WAI after session 4 in CBT (B = - 0.03, SE = 0.02, p = 0.13, 
∆R2 = 0.07) or MBCT (B = - 0.01, SE = 0.02, p = 0.48, ∆R2 = 0.02).  

Table 1. Means and standard deviations of the variables under study.

MBCT CBT 
M (SD) M (SD)

BDI-II
  Pre-treatment 23.3 (7.2) 24.1 (6.6)
  S2 19.7  (8.1) 22.8 (7.0)
  S4 18.4 (10.7) 21.8 (8.9)
  Post-treatment 16.5 (10.5) 16.1 (9.0)
WAI
S2 Total 3.4 (0.7) 3.4 (0.8)
     Task 3.0 (0.9) 3.0 (0.9)
     Goal 3.7 (0.8) 3.8 (0.8)
     Bond 3.6 (0.8) 3.5 (0.8)
S4 Total 3.5 (0.8) 3.5 (0.7)
     Task 3.2 (0.9) 3.0 (1.0)
     Goal 3.7 (0.8) 3.8 (0.8)
     Bond 3.7 (0.8) 3.6 (0.8)
Note. BDI-II = Beck Depression Inventory-II, S2 = session 2, S4 = session 4 
WAI =  Working Alliance Inventory. 
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Discussion
In a sample of diabetic patients with depressive symptoms, patients’ rat-
ings of the therapeutic alliance predicted outcomes of CBT, but not of 
MBCT. In CBT, subsequent depressive symptom change was predicted 
by agreement on tasks at both assessments (i.e., after session 2 and ses-
sion 4), the quality of the bond assessed after session 4, and agreement 
on goals after session 4 at borderline significance. In contrast, none of the 
components of the therapeutic alliance were associated with subsequent 
symptom change in MBCT. These results were obtained while controlling 
for symptom improvements prior to the alliance assessments.  
 A major finding is that overall higher evaluations of the therapeu-
tic alliance were predictive of improvements in depressive symptoms in 
patients receiving CBT, a more directive goal-oriented therapy, and not in 
MBCT. Thus, authors of earlier studies rightly mentioned that their find-
ings on a positive alliance-outcome association might not generalize to 
other treatment modalities (e.g., Strunk et al., 2010; Webb et al., 2011). 
Our findings are in line with the study of Arnow and colleagues (2013) 
who showed that the alliance was more strongly related to depressive 
symptom improvement in cognitive behavioral analysis, a more directive 
therapy, than in brief supportive psychotherapy. Concerning the alliance 
total scores, it should be noted that only the alliance assessed at the fourth 
session was predictive of CBT outcomes, which is consistent with Webb 
et al. (2011) who showed that the alliance at the third session predicted 
subsequent depressive symptom change in Cognitive Therapy (CT) for 
depression, while also controlling for prior symptom gains. We did not 
find that the alliance assessed as early as the second session significantly 
predicted subsequent depressive symptom change CBT, in accordance 
with two other studies that also examined the alliance at the second ses-
sion of CT and controlled for prior depressive symptom change (DeRubeis 
& Feeley, 1990; Feeley, DeRubeis, & Gelfand, 1999). These findings suggest 
that the meaning of patients’ evaluations of the therapeutic alliance may 
change over time, and that the predictive value of alliance for therapeu-
tic outcomes is somewhat greater at a later point in therapy. It should be 
noted that the alliance after session 2 did predict 4% of the variance in 
outcomes of CBT (similar to a partial correlation of 0.20) which is not that 
much smaller than the overall alliance-outcome association found in the 
meta-analyses of Martin et al. (2000) (r = 0.22) and Horvath and colleagues 
(2011) (r = 0.28).  
 In those patients receiving CBT, depressive symptom reductions 
were predicted by higher ratings on agreement on tasks, and later in treat-
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ment by the quality of the bond as well as agreement on goals at border-
line significance. These results are in line with the findings of Webb and 
colleagues (2011) who showed that agreement on tasks and goals were a 
significant predictor of subsequent depressive symptom change in cogni-
tive therapy for depression, whereas a non-significant trend was found for 
the subscale representing the patient-therapist relationship. Consistent 
with our hypothesis, agreement on tasks and goals did not predict de-
pressive symptom change in MBCT. This can be explained by the fact that 
discussing an individual’s goals and tasks is less central to MBCT. Contrary 
to our hypothesis, patients’ ratings of the quality of the bond were also not 
associated with subsequent improvements in MBCT. Although the find-
ings should be interpreted with caution as this is the first study to examine 
the alliance-outcome association in MBCT, the finding might be explained 
by the fact that patients do not have to reveal as much private information 
on their problems in daily life in MBCT as compared to CBT. It may be more 
important for patients to feel liked and respected by their therapist if they 
do need to disclose such sensitive information as in CBT. 
 A strength of the current study is that we controlled for the pos-
sibility that ratings of the alliance are merely a reflection of early symptom 
improvements. Yet, our findings did not support this hypothesis; changes 
in depressive symptoms before the assessment of the alliance did not 
predict patients’ ratings of the alliance, neither in CBT, nor in MBCT.  
 The findings should be interpreted bearing in mind several limita-
tions. A first limitation is the relatively small sample size per treatment 
condition. Yet, the amount of variance explained by the alliance was 
smaller than 1% in MBCT and it therefore seems unlikely that a larger 
sample would have yielded significant results in MBCT. The findings may 
not generalize to younger patient populations without a chronic somatic 
disease as the results were obtained in a sample of diabetic patients with 
depressive symptoms with a mean age of 53 years. Furthermore, the 
results might not hold for other conceptualizations of the alliance and for 
observer-rated or therapist-rated alliances.  
 In sum, our results show that patients’ ratings of different aspects 
of the therapeutic alliance are predictive of subsequent symptom change 
in CBT, but not in MBCT for diabetic patients with depressive symptoms. 
These findings suggest that the type of treatment may affect the impor-
tance of the therapeutic alliance in explaining therapeutic outcomes. 
Future studies are encouraged to further examine the therapeutic alliance 
in MBCT and to investigate other conceptualizations of the therapeutic 
alliance as well.
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The general aim of the current thesis was to gain insight in factors that 
predict depressive symptom change in mindfulness-based treatments (i.e., 
MBCT/MBSR) and Cognitive Behavioral Therapy (CBT) for improving af-
fect. It was shown that MBCT and CBT for depression are based on similar 
cognitive theories explaining depression and that the treatments mainly 
consist of distinct treatment techniques. We argued that these techniques 
may set overlapping and distinct change mechanisms in motion. 
 Our empirical findings supported the assumption that mindfulness 
is a mechanism of change in mindfulness-based treatments as we showed 
that daily changes in mindfulness preceded daily changes in affect during 
mindfulness-based treatment. Yet, day-to-day changes in mindfulness and 
repetitive thinking did not precede changes in depressive symptoms in 
all individuals. In addition to that, daily changes in mindfulness, repetitive 
thinking, and depressive symptoms seemed to occur together. 
 In two other studies, we showed that patients’ perceptions of treat-
ment predict treatment outcomes in CBT and MBCT for diabetic patients 
with depressive symptoms. Patients’ expectations of treatment outcomes 
predicted post-treatment depressive symptom change and treatment 
completion in both CBT and MBCT. Whereas patients’ outcome expecta-
tions seemed to be important in both CBT and MBCT, the predictive value 
of the therapeutic alliance seems to depend on the type of treatment. It 
was found that patients’ ratings of the therapeutic alliance were only pre-
dictive of outcomes in CBT, but not in MBCT.
 The remaining part of this general discussion includes the clinical 
implications of the findings, methodological considerations concerning 
the studies included in the thesis, a discussion of the studies in a broader 
perspective, and suggestions for future research.

Clinical implications
For trainers of mindfulness-based treatments, it is relevant to know that 
emphasis on practicing mindfulness skills is not superfluous, as such skills 
indeed seem beneficial for one’s daily wellbeing. Mindfulness trainers 
commonly stress the importance of daily mindfulness practice. Our results 
strengthen this recommendation as we showed that performing at least 
one mindfulness exercise per day can result in daily increases in mindful-
ness. As has been observed in clinical practice, increasing one’s capacity 
for mindfulness benefits many individuals, yet, not everyone. This is evi-
denced by the found individual differences in the strength and presence 
of the lagged association between daily mindfulness and affect the day 
after. Future research should show whether mindfulness predicts mood 



117

GENERAL DISCUSSION

8

of these individuals within the day or whether daily wellbeing of these 
individuals is more likely to be improved through enhancing other skills in 
different forms of treatment.
 Besides training skills in treatment, it also seems important to take 
patients’ outcome expectations into consideration in both MBCT and CBT, 
as these beliefs are predictive of treatment outcomes. Before offering 
psychological treatment, therapists could gather information on patients’ 
expectations for improvement in response to treatment. For example, 
when both CBT and MBCT are available as treatments for depressive 
symptoms, the choice for either one of them may be partially based on 
patients’ expectations of the benefits of the treatments. As patients might 
benefit more from the treatment of which they expect the most positive 
outcomes, it also seems important for insurance companies to take this 
into account. Reimbursing only one type of evidence-based treatment 
for a specific disorder might not be the most cost-effective strategy since 
psychological treatments can be more effective if patients have a choice 
between types of treatment. 
 In addition to considering patients’ expectations when deciding 
on the type of treatment, therapists could focus on optimizing patients’ 
outcome expectations. It has been suggested that patients’ expectations 
can be improved by providing an insightful treatment rationale that helps 
matching patients’ expectations to the treatment goals (Shapiro et al., 
1976). Others found that more positive outcome expectations and more 
beneficial outcomes were fostered when motivational interviewing was 
included as a prelude to CBT (Westra, Arkowitz, & Dozois, 2009). Yet, it 
should be noted that trying to modify patients’ outcomes expectations 
may not be useful in all cases. If patients’ expectations are a reflection of 
their personality, for example of their levels of optimism, then these beliefs 
might be difficult to change. Also if patients’ expectations are low be-
cause they did not respond to previous psychological treatment, optimiz-
ing patients’ outcome expectations might not result in better treatment 
outcomes, but rather lead to disappointment as patients’ low expectations 
may be realistic. Furthermore, optimizing patients’ expectations might not 
correspond with the principle of mindfulness-based treatments that one 
needs to learn by experiencing instead of understanding why treatment 
might be beneficial (Segal et al., 2002). It is therefore suggested to take 
the reasons for low outcome expectations and the type of treatment into 
account when aiming to improve patients’ outcome expectations. 
 In CBT, therapists could not only pay attention to patients’ expecta-
tions, but also to the extent to which patients agree on the tasks and goals 
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of CBT as well as how they perceive the therapeutic bond. This seems 
relevant as we showed that these aspects of the therapeutic alliance are 
predictive of depressive symptom improvement in CBT. Shared decision 
making on the treatment tasks in CBT seems important so that patients 
do agree on the treatment tasks. Yet, future research is needed on which 
specific therapist behaviors enhance the different aspects of the thera-
peutic alliance in CBT. In MBCT, it seems less important to focus on the 
therapeutic bond and mutual agreement on the tasks as well as the goals 
of MBCT as we did not find an association between patients’ ratings of the 
therapeutic alliance and treatment outcomes. 

Methodological considerations
Below, I will discuss several issues concerning the design and sample size 
of the studies included in the thesis. In chapter 4 and 5, we adopted a 
replicated-single subject design and an intensive longitudinal design in-
cluding daily observations within individuals over the course of treatment. 
With these unique designs and accompanying analyses, we were able to 
study the temporal order of within-person change mechanisms during 
mindfulness-based treatment. 
 Apart from the strengths of these designs, the lack of a control 
condition in these studies precluded the investigation of the role of the 
mindfulness-based treatments in the studied change mechanisms. Al-
though the absence of a control condition does not matter concerning the 
conclusions on the order of change, we are not sure whether the observed 
temporal associations are due to the mindfulness-based treatment or 
whether these also occur in daily life of individuals who do not receive 
treatment. 
 Another limitation of the design of the studies described in chapter 
4 and 5 is that we did not study whether the within-person associations 
changed over time. For example, it could be that depressive feelings are 
followed by ruminative responses at the start of the mindfulness train-
ing, but that this association diminishes as participants learn to be more 
mindful at the end of the mindfulness-based treatment. The time-series 
of the participants did not include enough measurements to test this 
hypothesis. More observations (e.g., more within day assessments) would 
have allowed us to compare within-person associations early in treat-
ment with within-person associations late in treatment or after treatment. 
Future studies might gain insight in if and how within-person associations 
change due to psychological treatment.
 In chapter 6 and 7, we did not study within-subject variation but 
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variation between-subjects in their outcome expectations and evaluations 
of the therapeutic alliance in CBT and MBCT. A strength of these studies is 
that they were embedded in a randomized controlled trial (RCT) on the ef-
ficacy of CBT and MBCT. The randomization of patients to treatment condi-
tion allowed us to study differences between CBT and MBCT in predictors 
of treatment outcomes in an experimental way. Yet, a limitation of nesting 
the studies within an efficacy trial is that only the type of treatment and 
not the variables of interest were experimentally manipulated. Because 
of that, we do not know if patients’ expectations, the therapeutic alliance, 
and homework compliance are causally related to treatment outcomes. 
For example, to examine the effect of homework practice on treatment 
effectiveness, it would have been better to randomize patients into groups 
with varying amounts of homework. However, variables such as patients’ 
expectations and the therapeutic alliance are difficult to manipulate in any 
study design.
 Apart from the study designs, it should also be noted that the stud-
ies described in chapter 6 and 7 were underpowered to find associations 
with a small to moderate effect size. Furthermore, the small sample size 
did not allow testing some of our hypotheses. For example, we aimed to 
examine whether treatment outcomes could be explained by an interac-
tion between the therapeutic alliance and the extent to which therapists 
adhered to a treatment protocol. Also, we aimed to examine whether 
homework compliance mediates the association between patients’ expec-
tations and treatment outcomes. Unfortunately, the small sample preclud-
ed the investigation of these research questions. 
 
A broader perspective: the common factors versus specific techniques argu-
ment 
The studies in the current thesis contribute to the long lasting debate 
in psychotherapy research on the role of specific treatment techniques 
versus common (or non-specific) factors in predicting therapeutic change 
(see. e.g., Barber, 2009; DeRubeis et al., 2005). According to proponents of 
common factors, treatment effects are caused by factors that are shared 
by all treatments, such as patients’ outcome expectations, the therapeutic 
relationship, or therapists’ warmth (DeRubeis et al., 2005). Below, I will ar-
gue that showing that common factors predict treatment outcomes does 
not imply that treatment techniques do not affect treatment outcomes. 
 The beliefs on the importance of common factors are mainly based 
on two main findings. The first finding is that distinct psychological treat-
ments using different techniques do not show large differences in their 
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effectiveness (e.g., Castonguay, Goldfried, Wiser, Raue, & Hayes, 1996; Ilardi 
& Craighead, 1994). Proponents of the common factor hypothesis assume 
that comparable treatment effects are due to the overlap between the 
treatments, i.e., the non-specific elements of the treatments. The second 
finding is that the therapeutic alliance has been consistently shown to pre-
dict treatment outcomes across a broad range of disorders and types of 
psychological treatments (Horvath et al., 2011; Martin et al., 2000). Based 
on this finding, some clinicians hold the belief that treatment techniques 
and treatment protocols are not very important and that clinicians should 
focus more on non-specific techniques, such as providing empathy and 
understanding, to establish a strong therapeutic alliance (noticed during 
work in the clinic).
 These conclusions have been challenged by others (e.g., DeRubeis 
et al., 2005). First, comparable treatment efficacy can also be explained 
by different change mechanisms that are set in motion by distinct treat-
ments. Borkovec and colleagues (2002) posed that psychological states 
consist of interacting cognitive, behavioral, affective, and physiological 
systems. They explained that if a treatment effectively changes one of 
these elements, this may lead to change in all of them. Consistent with 
this line of reasoning, we argued in Chapter 2 that the distinct treatment 
techniques of CBT and MBCT might, through different mechanisms, lead 
to depressive symptom change. For example, it has been shown that de-
pressive feelings are enhanced by maladaptive thoughts about the self as 
well as ruminative patterns of thinking. As a result of change in either one 
of these factors, depressive feelings may diminish. We explained in Chap-
ter 2 that the specific techniques of CBT may reduce maladaptive thoughts 
about the self, whereas MBCT might reduce ruminative patterns of think-
ing. Change in either rumination or maladaptive thoughts may lead to 
change in depressive symptoms. Thus, the use of different treatment 
techniques might cause, by different means, similar treatment effects. 
 Next, I argue that the presence of an alliance-outcome association 
does not necessarily mean that non-specific techniques are more impor-
tant than specific treatment techniques in explaining treatment outcomes. 
Researchers and clinicians may assume that the therapeutic relationship 
is strengthened by the use of non-specific techniques such as warmth, 
empathy, and understanding (e.g., Arnow et al., 2013; Barber, Connolly, 
Crits-Christoph, Gladis, & Siqueland, 2000) and not by specific techniques. 
Based on this, they might conclude that common factors are more impor-
tant than specific treatment techniques. This assumption seems plausible 
when thinking of the therapeutic relationship as the extent to which the 
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therapist provides empathic understanding and unconditional positive 
regard, based on the early conceptualizations of the therapeutic relation-
ship by Rogers (Elvins & Green, 2008). Yet, most empirical studies have 
used Bordin’s conceptualization of the therapeutic alliance, including 
mainly the extent to which the patient and the therapist agree on the 
tasks as well as the goals of treatment, in addition to the bond between 
the patient and therapist (Bordin, 1979). Mutual agreement on tasks and 
goals reflect the collaborative working relationship between the patient 
and therapist and do not seem to reflect the use of non-specific therapist 
techniques. Few studies have investigated the association between non-
specific therapist techniques and the different aspects of the alliance as 
conceptualized by Bordin (see Ackerman & Hilsenroth, 2003), with one 
study showing that therapists’ level of empathy was only associated with 
the patient-therapist bond, but not with agreement on tasks or agreement 
on goals of treatment (Horvath & Greenberg, 1989). Thus, the therapeutic 
alliance as conceptualized by Bordin (1979) might not necessarily be im-
proved by employing non-specific techniques.    
 Furthermore, I pose that specific treatment techniques might affect 
patients’ ratings of the therapeutic alliance. It has been recognized that pa-
tients may report a stronger therapeutic alliance if the specific techniques 
of a treatment fit the needs of a patient and when therapy goes well (Bar-
ber, 2009). In this way, specific treatment techniques might affect patients’ 
evaluations of the therapeutic alliance. In addition to that, the benefits 
of a strong therapeutic alliance may depend on the extent to which the 
alliance and the components of the alliance are central to a specific treat-
ment. As explained in chapter 7, CBT focuses on mutually setting concrete 
goals and tasks. Patients’ evaluations of agreement on goals and tasks 
may therefore be more predictive of outcomes in CBT than in a treatment 
that does not emphasize mutual agreement on goals and tasks, such as 
MBCT. This hypothesis is strengthened by our finding that the therapeutic 
alliance is predictive of subsequent depressive symptom change in CBT 
but not in MBCT. These examples show that finding a positive alliance-
outcome association does not necessarily imply that treatment techniques 
are not important as they might interact with patients’ ratings of the thera-
peutic alliance. 
 In conclusion, it seems untenable to conclude that treatment tech-
niques are not important for treatment outcomes based on the previously 
mentioned research findings. If clinicians would act upon the belief that 
specific treatment techniques are not that important, this might hamper 
the efficacy of psychological treatments because most of the evidence-
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based psychological treatments are manualized treatments containing 
mainly specific treatment techniques. This does not mean that treatment 
techniques operate in isolation. It has since long been recognized that 
therapeutic techniques have no meaning apart from their interpersonal 
context (Butler & Strupp, 1986). It seems more plausible that the combina-
tion of and interaction between characteristics of the patient, the patient-
therapist interrelationship, and specific treatment techniques influence 
treatment outcomes.

The need for within-subject designs in the study of mechanisms of change
As discussed in chapter 3 and 4, within-subject designs are in particular 
suitable for studying change processes during psychological treatments. 
In this part of the discussion, I elaborate on a more general argument, 
provided by others, on the need for within-subject designs when studying 
psychological processes. In addition to that, I discuss a few ideas for future 
research on therapeutic change mechanisms using within-subject designs.  
 Early researchers of psychological processes such as Skinner and 
Pavlov performed experiments on individual subjects (or pigeons or dogs). 
If the outcomes of an experiment could be replicated within that individu-
al and within several other individuals, the findings were considered to be 
consistent (see Barlow & Nock, 2009). Nowadays, limited generalizability is 
an important point of critique concerning single-subject approaches. For 
example, in the review process of our replicated single-subject time-series 
study, most reviewers commented on the small sample which would pre-
clude the possibility of generalizing to the population. At this moment in 
time, it seems almost ‘not done’ to perform single-subject studies because 
psychological science now focuses on finding general laws that can be 
generalized to the population and the field has therefore moved from 
person-specific research to group-level research.
 More recently, researchers have started to acknowledge that 
group-level research may be limited when one aims to study psychologi-
cal processes (e.g., Hamaker, 2012; Rosmalen et al., 2012). Group-level 
research may be problematic because the accompanying standard statisti-
cal methods focus on analyzing variation between individuals. The results 
of these analyses give insight in averages across individuals, such as a 
correlation between two variables. Yet, such an average correlation might 
not be observed within each individual subject in the population and thus 
might not give insight in general laws that apply to all individuals with 
a similar nature (see Hamaker, 2012). Also, such analyses do not neces-
sarily give insight in within-subject processes, e.g., when a person shows 
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behavior X, the consequence will be Z (see Hamaker, 2012). Moreover, a 
between-person correlation (e.g., individuals who eat cake more often 
than others are on average not happier than individuals who eat cake less 
often) might be different from a within-person correlation (e.g., when I eat 
cake, I feel happier). 
 Molenaar (2004) pointed out that the analysis of variation at the 
group level will only be similar to intra-individual variation if two condi-
tions are met. The first condition is that the studied characteristic is stable 
over time, thus that there is no change from one moment in time to 
another moment in time. The second condition is that individuals from 
the population obey the same natural rules, e.g., that individuals show the 
same (lagged) covariance between two variables (Hamaker et al., 2005). 
In fact, these conditions are almost never met in research on psychologi-
cal processes (Molenaar & Campbell, 2009). The first assumption does not 
hold when a study examines psychological states, including behavior, 
cognitions, or emotion, which inherently show variation over time (Mo-
lenaar & Campbell, 2009). Furthermore, the second assumption does not 
necessarily hold as psychological processes might differ across individuals 
(Molenaar, 2004). This is evidenced by our findings described in Chapter 3 
and 4; increases in mindfulness were followed by improvements in depres-
sive mood, but not in all individuals.
 The arguments of Molenaar (2004;2009) and Hamaker (2005;2012) 
show that between-subject approaches are mostly not suitable for study-
ing mechanisms of change as they cannot capture change processes that 
take place within-persons and because they are based on the assumption 
that the same rules apply to all individuals. Therefore, the field would ben-
efit from using alternative research methods that do allow making infer-
ences on individual change processes (Hamaker, 2012). 
 The single-subject time-series approach and the intensive longi-
tudinal approach presented in Chapter 3 and 4 might enrich the available 
methodologies as they allow testing within-subject associations over time 
in a quantitative way. These designs are especially valuable for studying 
mechanisms of change in the context of psychological treatments. As we 
showed in Chapter 3 and 4, these designs enable to examine whether 
the factors that are assumed to cause symptom change indeed precede 
changes in symptoms, or whether it is the other way around. By studying 
more than one individual, one is able to show whether certain processes 
hold for all individuals or whether these processes differ between individ-
uals. Related to that, these designs may be suitable for studying if psycho-
logical treatments lead to change in maladaptive processes that enhance 
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depressive symptoms. For example, it could be studied whether individu-
als respond less with rumination to momentary depressive feelings when 
they received a mindfulness-based treatment.
 Furthermore, single-subject time-series designs might provide 
knowledge on events or behavior that account for increases in depres-
sive symptoms in a specific individual. This information might be used as 
a diagnostic tool and form a basis for studying predictors and moderators 
of treatment efficacy. In Chapter 2, we explained that CBT and MBCT teach 
individuals different skills to cope with depressive thoughts and feelings. 
CBT and MBCT might be more beneficial for patients that are in need of 
these specific skills. Future studies could, for example, test whether MBCT 
is more beneficial for individuals who consistently show strong associa-
tions between rumination and depressive feelings and whether CBT is 
more beneficial for individuals who show a strong association between 
decreases in performing pleasurable activities and depressive feelings.
 If studies show that individuals indeed respond better to treatment 
when there is intervened on the individual factors that elicit depressive 
feelings, then such approaches could guide treatment choice in clinical 
practice as well (based on presentations of Peter de Jonge). Gaining in-
sight into which daily behaviors elicit depressive feelings or positive affect 
in a specific individual might be therapeutic in and of itself (see Kramer 
et al., 2014). Individuals might adapt their maladaptive behaviors if they 
know which of their behaviors are followed by positive affect (Kramer et 
al., 2014). In these ways, studying mechanisms of change using single-
subject time-series designs might help to bridge the gap between science 
and practice.

Concluding remarks
In sum, the studies included in the thesis have provided insight in psy-
chological change processes during mindfulness-based treatments and 
factors that predict the efficacy of CBT and MBCT for depressive symptoms 
in patients with diabetes. We showed that increases in mindfulness in 
mindfulness-based treatments and patients’ outcome expectations in CBT 
and MBCT predict depressive symptom change. These findings suggest 
that it is important to focus on training specific skills and to take patients’ 
perceptions of treatment into consideration when providing psychological 
treatments to patients with depressive symptoms. 







127

Summary



128

SUMMARY

Summary
Depressive symptoms may interfere with participating in normal daily 
life activities and are associated with a low quality of life. Symptoms of 
depression might even be more of a burden for individuals with a chronic 
somatic disease, such as diabetes, because depression may negatively 
affect the management of the disease. Although effective psychological 
treatments are available for depressive symptoms, not all individuals 
respond sufficiently to these treatments. An important next step is 
therefore to investigate which factors contribute to symptom change in 
psychological treatments. 
 The general aim of the present thesis is to gain insight in factors that 
predict depressive symptom change in Cognitive Behavioral Therapy 
(CBT) and mindfulness-based treatments (i.e., MBCT/MBSR). The thesis 
focuses on three research questions: (1) What are the assumed working 
mechanisms underlying CBT and Mindfulness-Based Cognitive Therapy 
(MBCT) for depression? (2) Do daily changes in the assumed mechanisms 
underlying mindfulness-based treatments indeed predict changes in daily 
assessed depressive mood? (3) What is the role of patients’ evaluations of 
the therapeutic alliance and patients’ outcome expectations in CBT and 
MBCT for depressive symptoms in diabetic patients? 
 It is important to gain more insight in treatment-specific and 
overlapping mechanisms of therapeutic action in CBT and MBCT in 
order to generate hypotheses on for whom these treatments may be 
most beneficial. The theoretical review in Chapter 2 reveals that both 
treatments are built on similar cognitive theories explaining depression. 
Based on these theories, it can be assumed that both CBT and MBCT 
achieve change by adjusting related cognitive processes such as 
decentering and automatic negative thinking. Yet, the review also shows 
that when you take the distinct treatment techniques of CBT and MBCT 
as a point of departure, a broader range of mechanisms may be at play. In 
CBT, increased feelings of mastery and pleasure resulting from behavioral 
activation might as well account for the effects of CBT on depression. 
In MBCT, increased awareness and non-judgmental attention trained in 
meditation and yoga exercises may also explain the benefits of MBCT 
for depression. Future studies on therapeutic change mechanisms could 
be strengthened by including both theory-driven and technique-driven 
factors. 
 As described in Chapter 2, it is assumed that increases in mindfulness 
and decreases in ruminative thinking contribute to improvements in 
depressive mood in mindfulness-based treatments. Yet, little is known 
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about the dynamic interplay between these variables taking place 
within individuals. To gain more insight in the causal chain of change, 
we examined whether day-to-day changes in mindfulness and repetitive 
thinking would precede, follow, or occur concurrent with daily changes in 
mood during mindfulness-based treatments in Chapter 3 and 4.
 In Chapter 3, we adopted a replicated single-subject design to 
examine day-to-day associations between mindfulness, repetitive 
thinking, and depressive symptoms during a mindfulness-based 
treatment. Study participants were six women with depressive symptoms. 
The results showed that changes in mindfulness and repetitive thinking 
preceded changes in depressive symptoms in a few of the participants. 
We did not find evidence for reverse causality; changes in depressive 
symptoms did not predict later changes in mindfulness or repetitive 
thinking in any of the participants. Another finding was that day-to-day 
changes in mindfulness, repetitive thinking, and depressive symptoms 
occur together, as all participants showed moderate to strong within-
day associations between the variables. The findings suggest that the 
studied change process may be operating fast as daily changes seemed 
to go together. Also, the results imply that temporal precedence of daily 
mindfulness and repetitive thinking may take place in some, but not all 
individuals. Furthermore, the findings do not undermine the assumed 
causal chain of change underlying mindfulness-based treatments as 
associations in the opposite direction were not observed. 
 In Chapter 4, we used an intensive longitudinal design to examine 
day-to-day associations between mindfulness, negative affect (NA), and 
positive affect (PA) during Mindfulness-Based Stress Reduction (MBSR). 
Study participants were 83 participants from the general population. 
The results showed that day-to-day changes in mindfulness predicted 
subsequent day-to-day changes in both NA and PA. Yet, there were 
individual differences in the strength and the presence of the effect of 
mindfulness on PA and NA. This indicates that being more mindful than 
usual may have a beneficial effect on mood the next day in many, but 
not in all individuals. The results showed that the relationship between 
mindfulness and affect is not reciprocal; daily changes in NA and PA 
did not predict increases in mindfulness the next day. Furthermore, 
mindfulness home practice during the day predicted subsequent 
increases in mindfulness. Thus, training mindfulness-skills seems a 
beneficial means to improve one’s daily mood. 
 The second part of the thesis (Chapter 5, 6, and 7) focuses on 
predictors of the efficacy of CBT and MBCT for depressive symptoms in 
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patients with diabetes. These studies were embedded in a randomized 
controlled trial (RCT). The design of this trial is described in Chapter 5. The 
trial aims included examining efficacy, moderators, mediators, common 
factors, and treatment integrity in CBT and MBCT. Diabetes patients with 
depressive symptoms (Beck Depression Inventory-II (BDI-II) score ≥ 14) 
were randomized to direct CBT, direct MBCT, or a 3-months waiting list 
control condition after which patients were again randomized to CBT or 
MBCT. Both CBT and MBCT were individually delivered in 8 sessions of 45 
to 60 minutes by trained therapists. 
  As described in Chapter 6, several previous studies indicated 
that patients’ expectations of treatment outcomes affect the efficacy 
of psychological treatments. Early expectancy theorists posed that 
patients’ expectations may have an immediate effect on patients’ mental 
state by creating hope. Others hypothesized that patients’ outcomes 
expectations affect the extent to which patients are engaged in 
psychological treatment. We tested these two hypotheses in Chapter 
6 by examining whether patients’ outcome expectations are associated 
with depressive symptom change early in treatment (i.e., immediate 
effect) or late in treatment, and whether these beliefs predict dropout 
from treatment and homework compliance (i.e., patients’ engagement). 
A secondary aim of the study was to examine the association between 
homework compliance and depressive symptom improvement. The 
results showed that patients’ outcome expectations were predictive of 
post-treatment depressive symptoms in CBT and MBCT, but not of early 
and mid-treatment symptoms. Furthermore, patients were less likely 
to drop out of CBT and MBCT and performed more homework in MBCT 
when they reported higher outcome expectations. Finally, homework 
compliance was not associated with depressive symptom improvement, 
neither in CBT, nor in MBCT. The findings partially support the notion that 
patients are more involved in treatment when they expect to improve in 
response to treatment. The results undermine the hypothesis that patients’ 
expectations have an immediate effect on patients’ mental state. It seems 
more plausible that mediating processes are at play that take a longer 
time to affect depression.
  Another important predictor of treatment outcomes is the 
therapeutic alliance as perceived by patients. The therapeutic alliance 
includes agreement between the patient and therapist on therapeutic 
goals, mutual agreement on tasks, and the bond between the patient 
and therapist. It may be that the importance of the therapeutic alliance 
differs between CBT and MBCT because MBCT does not focus on two 
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central aspects of the therapeutic alliance (i.e., agreement on tasks and 
agreement on goals) as much as CBT. In addition to that, several previous 
studies found that the alliance-outcome association disappeared when 
controlling for symptom change prior to the assessment of the alliance. 
Therefore, we compared the alliance-outcome association in CBT and 
MBCT, while controlling for prior depressive symptom change, in Chapter 
7. The results showed that in CBT, subsequent depressive symptom 
change was predicted by agreement on tasks, the quality of the bond, and 
agreement on goals at borderline significance. In contrast, none of the 
components of the therapeutic alliance were associated with subsequent 
symptom change in MBCT. The finding that agreement on tasks and goals 
are more important in explaining outcomes of CBT than of MBCT might be 
explained by the fact that the exercises are more personalized in CBT than 
in MBCT. Also, individuals are asked to disclose more private information 
on their problems in CBT than in MBCT and it might therefore be more 
important for patients to feel liked and respected by their therapist in CBT. 
Thus, the alliance-outcome association may be affected by the type of 
psychological treatment.
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Samenvatting
Mensen met depressieve klachten hebben over het algemeen een 
lagere kwaliteit van leven en functioneren slechter in het dagelijks 
leven. Voor mensen met een chronische ziekte, zoals diabetes, kunnen 
depressieve klachten nog meer een belasting vormen omdat de klachten 
de regulering van de ziekte negatief kunnen beïnvloeden. Gelukkig 
zijn er psychologische behandelingen beschikbaar die depressieve 
klachten kunnen verminderen. Echter, niet alle mensen met depressieve 
klachten hebben baat bij een psychologische behandeling. Het is 
daarom belangrijk om te onderzoeken welke factoren bijdragen aan de 
effectiviteit van psychologische behandelingen.
 Het doel van dit proefschrift is om meer inzicht te krijgen 
in factoren die afname in depressieve klachten voorspellen tijdens 
Cognitieve Gedragstherapie (CGT) en mindfulness training (MBCT/MBSR). 
In het proefschrift staan drie onderzoeksvragen centraal: (1) Wat zijn de 
veronderstelde veranderingsmechanismen die de effectiviteit van CGT 
en Mindfulness-Based Cognitieve Therapie (MBCT) kunnen verklaren? (2) 
Gaan veranderingen in veronderstelde mechanismen inderdaad vooraf 
aan veranderingen in stemming gedurende mindfulness training? (3) 
Zijn percepties van de patiënt over de effectiviteit van therapie en de 
therapeutische alliantie voorspellend voor het behandelproces en de 
effectiviteit van CGT en MBCT voor diabetes patiënten met depressieve 
klachten?
 In Hoofdstuk 2 wordt uitgelegd dat CGT en MBCT ontwikkeld 
zijn op basis van vergelijkbare theorieën over cognitieve processen die 
depressieve klachten veroorzaken en versterken. Er wordt aangenomen 
dat zowel CGT als MBCT effectieve behandelingen zijn voor depressie 
omdat ze verandering teweeg brengen in cognitieve processen zoals 
negatief automatisch denken en het kunnen waarnemen van ervaringen 
vanaf enige afstand. Echter, beide behandelvormen maken gebruik van 
verschillende behandeltechnieken, waardoor je verwacht dat hierdoor 
ook andere veranderingsmechanismen in gang gezet worden. Zo is 
gedragsactivatie (het doen van activiteiten die plezier of voldoening 
teweeg brengen) een belangrijke behandeltechniek in CGT die niet 
wordt toegepast in MBCT. De effectiviteit van CGT kan wellicht verklaard 
worden doordat patiënten meer voldoening en plezier gaan ervaren door 
gedragsactivatie. MBCT bestaat daarentegen voornamelijk uit meditatie 
en yoga oefeningen die geen onderdeel zijn van CGT. MBCT zou ook 
effectief kunnen zijn voor depressieve klachten doordat patiënten leren 
in de meditatie en yoga oefeningen om hun aandacht te richten op 
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ervaringen in het hier en nu en deze niet te veroordelen of proberen te 
veranderen. De conclusie van Hoofdstuk 2 is dan ook dat het zinvol is om 
zowel op theorie gebaseerde veranderingsmechanismen als op techniek 
gebaseerde mechanismen mee te nemen in toekomstig onderzoek.
 Een belangrijk verondersteld veranderingsmechanisme van MBCT, 
zoals beschreven staat in Hoofdstuk 2, is  dat het verhogen mindfulness 
zorgt voor een afname van piekeren en voor verbeteringen in stemming. 
Er is echter nog maar weinig bekend over de wisselwerking tussen 
deze variabelen in het dagelijks leven. In Hoofdstuk 3 en 4 worden 
onderzoeken beschreven waarin we hebben onderzocht of veranderingen 
in mindfulness en piekeren van de ene op de andere dag inderdaad 
voorafgaan aan veranderingen in stemming van de ene op de andere dag, 
of juist andersom, bij mensen die een mindfulness training volgen. 
 In Hoofdstuk 3 hebben we de relaties tussen dagelijkse 
veranderingen in mindfulness, piekeren en depressieve klachten tijdens 
een mindfulness training onderzocht met individuele tijdreeksanalyses. 
Er namen zes vrouwen met depressieve klachten deel aan het onderzoek. 
Bij slechts een paar deelnemers gingen dagelijkse veranderingen in 
mindfulness of piekeren vooraf aan veranderingen in depressieve 
klachten. Verbeteringen in mindfulness en piekeren kunnen dus leiden 
tot verbeteringen in stemming, maar dit geldt niet voor iedereen. De 
resultaten toonden ook aan dat er geen omgekeerde of wederkerige 
effecten waren: veranderingen in depressieve klachten gingen bij geen 
van de deelnemers vooraf aan veranderingen in mindfulness of piekeren. 
Er was wel een matige tot sterke samenhang tussen de variabelen op 
dezelfde dag. Dit duidt er op dat dagelijkse veranderingen in mindfulness, 
piekeren en depressieve klachten samengaan. Mogelijke verklaringen 
voor deze bevindingen zijn dat de veranderingsprocessen zo snel gaan 
dat de effecten niet van de ene op de andere dag aanhouden of dat 
mindfulness, piekeren en depressieve klachten sterk samenhangen en 
gezamenlijk verklaard kunnen worden door een gedeelde onderliggende 
gemoedstoestand. 
 In Hoofdstuk 4 hebben we wederom de temporele relaties 
tussen mindfulness en stemming onderzocht, maar nu in een grotere 
groep van 83 deelnemers uit de algemene bevolking die deelnamen aan 
een Mindfulness-Based Stress Reductie programma (MBSR). Daarnaast 
maakten we gebruik van multilevel analyses in plaats van individuele 
tijdreeksanalyses. We onderzochten of dagelijkse veranderingen in 
mindfulness voorafgingen aan veranderingen in Negatief Affect (NA) en 
Positief Affect (PA), of andersom, tijdens MBSR. Uit de resultaten bleek 
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dat dagelijkse veranderingen in mindfulness inderdaad vooraf gingen 
aan dagelijkse veranderingen in NA en PA, en niet andersom. Echter, deze 
effecten varieerden tussen deelnemers, wat er op duidt dat verbeteringen 
in mindfulness niet bij iedereen leiden tot verbeteringen in stemming. 
Daarnaast scoorden deelnemers hoger op mindfulness wanneer zij 
eerder op de dag tenminste één mindfulness oefening hadden gedaan. 
Het trainen van mindfulness in het dagelijks leven kan dus inderdaad 
bijdragen aan dagelijks welbevinden.
 De onderzoeken in het tweede deel van het proefschrift 
(Hoofdstuk 5, 6 en 7) richtten zich op voorspellers van de effectiviteit 
van MBCT en CBT. Deze onderzoeken zijn een onderdeel van een 
gerandomiseerd gecontroleerd onderzoek (RCT). In Hoofdstuk 5 wordt 
de opzet van deze RCT beschreven. Het doel van de RCT was om de 
effectiviteit, voorspellers en mediatoren van effectiviteit in CBT en MBCT 
te onderzoeken. Diabetes patiënten met depressieve klachten (Beck 
Depression Inventory-II (BDI-II) score ≥ 14) werden gerandomiseerd en 
ingedeeld in CGT, MBCT, of een wachtlijst conditie. Na de wachtlijst van 
drie maanden werden patiënten wederom willekeurig ingedeeld in CGT of 
MBCT. Zowel CGT als MBCT bestonden uit 8 individuele sessies van 45 tot 
60 minuten. 
 Een aantal eerdere onderzoeken toonde aan dat verwachtingen 
van patiënten over de effectiviteit van een behandeling voorspellen of 
patiënten baat hebben bij behandeling. Een al lang bestaande hypothese 
is dat positieve verwachtingen hoop creëren en daardoor een direct 
effect hebben op de stemming van patiënten. Anderen veronderstellen 
dat verwachtingen van patiënten invloed hebben op de mate waarin 
patiënten zich inzetten in therapie. In Hoofdstuk 6 testen we deze 
hypotheses door te onderzoeken of verwachtingen van patiënten 
een directe verbetering in depressieve klachten voorspellen aan het 
begin van CGT en MBCT of pas aan het eind van de behandeling. Ook 
onderzochten we of verwachtingen van patiënten hun inzet bepalen 
door verwachtingen te relateren aan vroegtijdige beëindiging van de 
behandeling en het maken van huiswerk. Daarnaast onderzochten we de 
relatie tussen het maken van huiswerk en verbeteringen in depressieve 
klachten. Uit het onderzoek bleek dat patiënten met positievere 
verwachtingen minder depressieve klachten hebben na CGT en MBCT 
dan patiënten met lagere verwachtingen. Verwachtingen waren niet 
gerelateerd aan depressieve klachten aan het begin of op de helft 
van de behandeling. Ook toonden we aan dat de kans kleiner is dat 
patiënten stoppen met CGT en MBCT en dat patiënten meer huiswerk 
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maken tijdens MBCT als ze hogere verwachtingen hebben van de 
effectiviteit van behandeling. Verder vonden we niet dat patiënten die 
meer huiswerk maken ook meer baat hebben bij CGT en MBCT in termen 
van klachtenreductie. De resultaten duiden er op dat verwachtingen 
geen direct effect hebben op de stemming van patiënten maar dat 
verwachtingen wellicht processen in gang zetten die pas later de 
stemming beïnvloeden. Het lijkt er op dat verwachtingen de inzet van 
patiënten beïnvloeden, aangezien ze gerelateerd zijn aan het stoppen met 
CGT en MBCT en het maken van huiswerk in MBCT.

Uit eerder onderzoek bleek dat de therapeutische alliantie ook 
behandeleffectiviteit voorspelt. Onder de therapeutische alliantie wordt 
het gezamenlijk overeenkomen van therapiedoelen en therapietaken 
en de band tussen de patiënt en de therapeut verstaan. Het zou kunnen 
dat de therapeutische alliantie niet zo belangrijk is in MBCT omdat 
twee aspecten van de therapeutische alliantie (het overeenkomen van 
therapiedoelen en therapietaken) niet zo centraal staan in MBCT als in 
CGT. Daarnaast toonden verscheidene onderzoeken aan dat er geen 
relatie tussen de therapeutische alliantie en effectiviteit meer was als 
er rekening gehouden werd met de afname in depressieve klachten 
vlak voor de therapeutische alliantie werd gemeten. In Hoofdstuk 7 
hebben we daarom het verband tussen de therapeutische alliantie 
en klachtreductie vergeleken tussen CGT en MBCT, waarbij we 
controleerden voor klachtreductie voorafgaand aan het vaststellen van 
de therapeutische alliantie. Uit het onderzoek bleek dat depressieve 
klachten meer afnamen in de CGT conditie wanneer patiënten meer 
achter de overeengekomen therapie taken stonden, een sterkere band 
tussen hen en de therapeut ervoeren, en meer achter de overeengekomen 
therapie doelen stonden (bijna significant). In MBCT waren geen van de 
aspecten van de therapeutische alliantie gerelateerd aan klachtreductie. 
Wellicht is het belangrijker dat patiënten achter de therapie taken en 
doelen staan in CGT staan omdat de oefeningen in CGT meer toegespitst 
zijn op de persoonlijke situatie dan in MBCT. Daarnaast is het ook zo dat 
patiënten meer informatie over hun problemen in het dagelijks leven 
moeten delen in CGT dan in MBCT en dat het daarom belangrijker kan 
zijn voor patiënten om een goede band met hun therapeut te ervaren 
in CGT dan in MBCT. Concluderend kan gesteld worden dat het afhangt 
van de therapievorm hoe belangrijk de therapeutische alliantie is voor de 
effectiviteit. 
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