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GENERAL INTRODUCTION

MAJOR DEPRESSIVE DISORDER

Diagnosis of Major Depressive Disorder
Major Depressive Disorder (hereafter generically referred to as ‘depression’) is a 
debilitating psychiatric illness with a life-time prevalence of 18.7% in the Netherlands and 
16.6% in the United States (De Graaf, Ten Have, Van Gool, & Van Dorsselaer, 2012; Kessler, 
Petukhova, Sampson, Zaslavsky, & Wittchen, 2012). This implies that about one out of 
every six people will go through a Major Depressive Episode (MDE) at least once in their 
life. Moreover, it was estimated that 10% of people had depressive feelings that persisted 
two weeks or longer in 2012 in the Netherlands (i.e., met the diagnostic core criterion 
of depressed mood), with women experiencing depressive feelings 1.5 times more often 
than men (Centraal Bureau voor de Statistiek, 2013).

According to the Diagnostic and Statistical Manual of Mental Disorders, 5th Edition, 
(DSM-V; American Psychiatric Association, 2013), the occurrence of at least five symptoms 
is required to meet the diagnostic criteria for depression, of which minimally one symptom 
has to be a core symptom (i.e., depressed mood or anhedonia). Other symptoms include 
weight loss/gain (changes in appetite), insomnia/hypersomnia, psychomotor agitation/
retardation, loss of energy, feelings of worthlessness or excessive guilt, reduced ability to 
concentrate or make decisions, and recurrent thoughts about death (or suicidal ideation, 
suicide attempt). These symptoms have to persist for at least two weeks on a daily basis, 
and have to cause significant clinical distress or impairment, and should not be due to 
direct physiological effects of a substance or general medical condition.

The prerequisite of experiencing at least one of two core symptoms implies that 
patients can meet diagnostic criteria for depression with both depressed mood and 
anhedonia, as well as with depressed mood and anhedonia alone. A study that examined 
the occurrence of both core symptoms in adolescent depression reported that the vast 
majority of patients with depression experienced sad mood (Lewinsohn, Petit, Joiner, & 
Seeley, 2003). In total, 67% of patients met criteria for both core symptoms, whereas only 
5% met criteria for anhedonia alone (Lewinsohn et al., 2003). As a result of the possibility 
of experiencing different symptom combinations within a single diagnosis (one or both 
core symptoms with possible combinations of seven other symptoms), depression is also 
a highly heterogeneous disorder with 227 potential combinations of five symptoms, and 
1497 combinations if you also include differences within symptoms (e.g., insomnia versus 
hypersomnia; Østergaard, Jensen, & Bech, 2011).

Recurrent illness
Contrary to common belief, depression is not a ‘once in a lifetime’ disorder for most 
patients in clinical settings, as demonstrated by relapse/recurrence rates of 67-85% after 
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five to fifteen years (Maj, Veltro, Pirozzi, Lobrace, & Magliano, 1992; Mueller & Leon, 1999; 
Solomon et al., 2000). Moreover, depression appears to be characterized by an erratic 
course, with strong fluctuations in levels of depressive symptomatology (Judd et al., 
1998b; Kennedy & Paykel, 2004). Risk for future recurrences increases with each MDE 
(Kupfer, 1991; Mueller & Leon, 1999). 

Longitudinal studies that have focused on the detection of depressive relapse and 
recurrence have not always used clear-cut definitions of each, and have sometimes not 
even distinguished between the two (e.g., Mueller & Leon, 1999; Solomon et al., 2000). 
Relapse and recurrence are therefore used interchangeably in the current thesis, although 
the more conservative term relapse is preferred when the distinction between relapse 
and recurrence is unclear. Differences in definitions make it difficult to compare studies 
and can lead to inflation (or deflation) of risk of recurrence, for example when relapses 
are counted as recurrences (or vice versa). Therefore it is highly relevant to provide 
clear definitions of both relapse and recurrence in intervention trials. We suggest using 
definitions of ‘remission’, ‘recovery’, ‘relapse’, and ‘recurrence’ as proposed by Hollon et 
al. (2006). The term ‘remission’ is then used to indicate a period of two months or longer 
of no longer meeting criteria for depression after the acute-phase. ‘Relapse’ is defined 
as the reemergence of the index episode of depression within the first 6 to 12 months 
after initial remission, whereas a ‘recurrence’ is proposed to represent a new episode after 
recovery, occurring after 12 months of initial remission (Kupfer, 1991; Figure 1.1 for graphic 
representation).

Figure 1.1.  Graphical representation of the course of MDD: response, remission, recovery, relapse, and 
recurrence (Kupfer, 1991).

1
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Burden of disease
Depression causes high burden of disease for patients and society (Ferrari et al., 2013; 
Whiteford et al., 2013), potentially because of its chronic and persistent nature. This 
is reflected by high costs for society due to use of healthcare and loss of productivity 
(Donohue & Pincus, 2007), and depression being a larger cause of Years Lived with 
Disability than somatic disorders (Whiteford et al., 2013). Moreover, it was estimated that 
depressive disorders accounted for more than 40% in Disability-Adjusted Life Years (DALY) 
caused by mental health problems and drug abuse worldwide (Whiteford et al., 2013). 
Within the domain of depressive disorders, depression was the largest contributor to 
DALYs (85%; Ferrari et al., 2013).

The enormous impact of depression becomes even more visible on a patient level. 
The large observational Medical Outcomes Study (MOS) found that patients with either 
depression alone or in combination with dysthymia (i.e., double depression) had worse 
functioning on multiple life domains (e.g., interference with work, housework, social 
life, perception of current health) compared to patients without a chronic condition (N = 
11242; Wells et al., 1989). Strikingly, patients with depression and double depression were 
functioning comparable to, and in most cases even worse than, patients with a chronic 
medical condition, including hypertension, diabetes and arthritis (Wells et al., 1989). 
Even years after remission from depression, patients experience reduced quality of life 
compared to healthy controls (Ten Doesschate, Koeter, Bockting, & Schene, 2010b; Årdal, 
Lund, & Hammar, 2013).

Given the high burden of disease associated with depression and its high risk of 
relapse, it is important to study predictors of the course of depression in hopes that these 
vulnerabilities can be targeted in preventive interventions.

PREDICTORS OF RELAPSE IN DEPRESSION
Within the current thesis we aim to examine several important potential predictors of 
relapse and recurrence in depression. We by no means aim to provide an exhaustive 
overview of all potential predictors, but rather focus on predictors that 1) from early in life 
onwards negatively influence the course of depression, or 2) are potentially modifiable by 
preventive interventions.

Illness-related vulnerability
Although not directly modifiable, several ‘static’ risk factors have been known to negatively 
influence the course of depression. The number of previous MDEs has consistently been 
found to predict risk of future episodes in longitudinal cohorts and randomized controlled 
trials (Bockting, Spinhoven, Koeter, Wouters, & Schene, 2006a; Hardeveld, Spijker, De Graaf, 
Nolen, & Beekman, 2013; Mueller & Leon, 1999; for a review see Burcusa & Iacono, 2007), 
being able to explain 15% in variance in a large remitted patient sample (Ten Doesschate, 
Bockting, Koeter, & Schene, 2010a). Mixed evidence exists for the poor prognosis of 
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patients with an early age of onset, which has been attributed to differences between 
studies and recall bias (Burcusa & Iacono, 2007). Some recent studies, however, did find 
support for earlier age of onset being predictive of relapse (Hardeveld et al., 2013; Ten 
Doesschate et al., 2010a). Finally, illness-related as well as potentially modifiable higher 
levels of residual depressive symptoms after remission from depression have also been 
found to predict early relapse in depression (Bockting et al., 2006a; Judd et al., 1998a; 
Paykel, Ramana, Cooper, & Hayhurst, 1995).

Personality disorders
The presence of a personality disorder (PD) is associated with a poor prognosis of 
depression. PD comorbidity results in longer time to remission (Grilo et al., 2010; Skodol et 
al., 2011), a doubled risk of poor treatment response (no differences between treatment 
modalities; Newton-Howes, Tyrer, & Johnson, 2006), and increased risk of relapse up to 
six years after remission (Grilo et al., 2010). Moreover, the presence of PD comorbidity 
significantly increases the risk of suicide (Boisseau et al., 2013; Hansen, Wang, Stage, & 
Kragh-Sorensen, 2003). Many studies have demonstrated that comorbidity of depression 
and PDs is highly prevalent, and estimates of the prevalence of PD comorbidity during the 
acute-phase of depression range between 40-80% (Fournier et al., 2008; Hirschfeld, 1999; 
Shea et al., 1990). Studies that examine the prevalence of PD comorbidity after remission 
of depression are few, and report estimates ranging from 48-52% (Farabaugh et al., 2007; 
Pilkonis & Frank, 1988; Sato, Sakado, Sato, & Morikawa, 1994).

Unfortunately, little is known about potentially modifiable vulnerabilities that might 
explain why patients with a comorbid PD have a poor prognosis of depression. Although 
it is possible to treat PDs, attempts to reveal factors associated with PDs after remission 
from depression could help tailoring of relapse prevention strategies to improve their 
efficacy for this patient group. Whereas it has been found that patients with depression 
and PD comorbidity have stronger dysfunctional beliefs (Farabaugh et al., 2007; Ilardi & 
Craighead, 1999), other potentially modifiable vulnerabilities remain largely unexamined 
in remitted patients. 

Childhood adversity and daily hassles
The experience of childhood adversity has been related to the persistence of depression 
as well as depressive relapse in many studies, even after successful treatment (Hardeveld 
et al., 2013; Harkness, Bagby, & Kennedy, 2012; for a meta-analysis see: Nanni, Uher, & 
Danese, 2012). 

Even years after the exposure to childhood adversity, their effects remain visible, 
since it has been found that the experience of childhood adversity is related to increased 
sensitivity to stress later in adulthood (Glaser, van Os, Portegijs, & Myin-Germeys, 2006; 
Wichers et al., 2009). In turn, the number of daily stressors (or hassles) is a consistent 
predictor of relapse in depression (Bockting et al., 2006a; Ten Doesschate, Bockting, 
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Koeter, & Schene, 2010a), with increasing effects after increasing numbers of MDEs. As 
the number of MDEs increases, the relative contribution of small daily hassles has been 
found to increase compared to major life events (Bockting et al., 2006a; Mazure, 1998; 
Monroe & Harkness, 2005).

Content of dysfunctional beliefs
Within Beck’s cognitive model of depression, dysfunctional beliefs (i.e., schemas, 
assumptions, attitudes) are thought to be at the core of the onset, maintenance and 
relapse in depression (Beck, 1967). From early in life onwards, all individuals are assumed 
to develop sets of beliefs about themselves and the world, based on experiences and 
life events. Some of these beliefs are based on reality and are at the basis of healthy 
development. Other beliefs are not based on reality, and make an individual vulnerable for 
depression. After the formation of a specific unfavorable belief (e.g., I am worthless unless 
I am loved by others), this belief can influence the interpretation of future experiences 
and thereby also becomes more ingrained. Dysfunctional beliefs can contain assumptions 
about the individual him or herself, about the world, and about the future (i.e., cognitive 
triad; Beck, 1967).

These dysfunctional beliefs can remain dormant for years until a specific triggering 
event that is matched with the belief, activates it again and starts to dominate one’s 
thinking. The belief now determines how an individual responds to a situation. According 
to the cognitive model (Beck, 1967), experiences are now differentiated, coded, and 
molded to fit the dysfunctional belief. Faulty information processing (e.g., overgeneralized 
thinking, selective abstraction, absolutistic thinking) as a result of the activated belief 
also maintains the belief. In response to experiences, negative automatic thoughts 
originate from the dysfunctional belief and in their turn trigger depressive feelings (Figure 
1.2). These depressive feelings negatively reinforce the negative automatic thoughts. This 
vicious cycle is believed to result into depression.

The suggestion that dysfunctional beliefs are formed early in life and have to be 
activated by schema-matching life-events in order to trigger the onset of a depressive 
episode is hard to verify with empirical studies. Studies that did attempt to empirically 
examine activation of beliefs by schema-matching life-events failed to find support for 
the cognitive model (Charlton & Power, 1995; Parker, Gladstone, Mitchell, Wilhelm, & Roy, 
2000). However, dysfunctional beliefs can possibly be activated by non-specific priming 
(see Cognitive reactivity section below). There is also supportive evidence that higher levels 
of dormant dysfunctional beliefs (frequently assessed with the Dysfunctional Attitude 
Scale (DAS); Weissman, 1979) predict early time to relapse in depression (Bockting et al., 
2006a; Jarrett et al., 2012; Rush, Weissenburger, & Eaves, 1986; Simons, Murphy, Levine, & 
Wetzel, 1986; Thase et al., 1992).
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Figure 1.2. Cognitive Model of depression based on Beck (1967)

Extremity of dysfunctional beliefs
Not only the content of dysfunctional beliefs, but also the extremity of responses on both 
the DAS and the Attribution Style Questionnaire (ASQ) have been related to early relapse 
in depression (Beevers, Keitner, Ryan, & Miller, 2003; Ching & Dobson, 2010; Jacobs et 
al., 2010; Petersen et al., 2007; Teasdale et al., 2001). In 158 patients who were treated 
to remission with antidepressant medication and then subsequently randomized to CT 
(focused on relapse prevention) combined with medication management or medication 
management alone, stronger extreme thinking on a composite measure of five cognitive 
questionnaires was predictive of earlier relapse in depression (Teasdale et al., 2001). This 
was not only true for dysfunctional items, but also for positive items, reflecting unrealistic 
optimism. It has been suggested that endorsing items on the DAS with ‘totally agree’ or 
‘totally disagree’ responses reflects a dysfunctional ‘quick and dirty’ thinking style (Teasdale 
et al., 2001). However, later attempts to replicate the predictive role of extreme thinking 
for relapse in depression were unsuccessful (Beevers et al., 2003; Ching & Dobson, 2010; 
Jacobs et al., 2010; Petersen et al., 2007), although one study did find that poor change of 
extreme thinking over treatment was related to earlier relapse in depression (Beevers et 
al., 2003).
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Cognitive reactivity
One of the problems with the cognitive model (for an overview see: Lau, Segal, & Williams, 
2004), is that patients remitted from depression are believed to be at risk for the onset 
of future episodes because of dormant dysfunctional beliefs. However, a vast majority 
of studies has found that remitted patients endorse similar belief levels compared to 
never-depressed controls (Miranda & Persons, 1990; Silverman, Silverman, & Eardley, 
1984; Simons, Garfield, & Murphy, 1984), with one notable exception which still found 
higher belief levels after remission compared to healthy controls (Eaves & Rush, 1984). 
Therefore, Teasdale (1988) formulated an addition to the cognitive model, referred to as 
the Differential Activation Hypothesis (DAH). The DAH assumes that, instead of schema-
matching life-events, even mild levels of dysphoric mood are sufficient to activate 
dysfunctional beliefs. For example, a mother who is late to pick her child up from school 
has to rush and instantly thinks: ‘I am not even able to pick my child up from school in 
time’, ‘Can’t I do anything right?’, ‘I am worthless’. The activation of dysfunctional beliefs 
is referred to as ‘cognitive reactivity’, and higher levels of cognitive reactivity have been 
suggested to make remitted patients prone to relapse in depression.

Empirical studies examining the DAH have provided mixed results. In one of the first 
studies examining the predictive role of cognitive reactivity on risk of relapse in depression, 
Segal, Gemar, and Williams (1999) demonstrated in a small remitted patient sample (N = 
54) that patients who were remitted on antidepressant medication (ADM) had higher 
cognitive reactivity levels than patients remitted on acute-phase CT (A-CT). In 30 patients 
who were re-contacted 18-48 months later to assess the retrospective occurrence of 
relapse, higher cognitive reactivity after treatment (irrespective of treatment condition) 
was predictive of the presence of a relapse during follow-up. In a later more carefully 
controlled experimental study, Segal et al. (2006) replicated their previous findings 
of higher cognitive reactivity levels in patients remitted on ADM compared to A-CT, as 
well as higher cognitive reactivity levels being predictive of an earlier time to relapse. 
Remarkably, there were no differences in relapse over 18-months between patients 
remitted on ADM compared to CT, which is counterintuitive since cognitive reactivity 
levels were higher in the ADM condition and assumed to be a vulnerability factor for 
relapse in depression. Moreover, in another study, cognitive reactivity levels were higher 
after Mindfulness-Based Cognitive Therapy (MBCT) compared to ADM, whereas risk of 
relapse was lower (Kuyken et al., 2010). Unfortunately, no moderators or mediators were 
found for the effect of cognitive reactivity on treatment outcome. Furthermore, attesting 
to the mixed evidence of the predictive validity of cognitive reactivity, both Lethbridge 
and Allen (2008) and Jarrett et al. (2012) were unable to replicate previous findings, with 
the latter study being unable to demonstrate the presence of cognitive reactivity at all in 
a large remitted patient sample (N = 213).
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From thinking to feeling
The role of emotion has long been neglected as a characteristic of relevance for the onset 
and recurrence of depression. Based on empirical evidence, Beck adjusted his view on the 
role of emotions within the cognitive model although this did not result in significant 
changes to the model. Whereas the focus at first was on a one-way direction from 
cognition to affect: ‘the lack of concrete clinical data to support the concept of a reverse 
flow [i.e., from affect to cognition] makes such theorizing highly speculative (Beck, 1967; 
p. 289, italics added), in later publications on the cognitive model this shifted towards: 
‘we also argue that the individual’s emotional state has important effects on cognition’ 
(Pretzer & Beck, 1996, p.51).

Sad mood1, being one of the two hallmark symptoms during the acute-phase 
of depression (American Psychiatric Association, 2013), has been found to play an 
important role in the course of depression. In a large general population sample (N = 
711), participants kept a diary during eight consecutive evenings in which they rated the 
stressfulness of events they encountered as well as levels of negative affect (Charles, 
Piazza, Mogle, Sliwinski, & Almeida, 2013). It was found that higher levels of daily negative 
affect (i.e., averaged negative affect on non-stressor days) were predictive of the onset 
of affective disorders including depression as assessed by the Composite International 
Diagnostic Interview (CIDI) 10 years later. Sad mood appears to be already present in 
the year before actual depression onset (i.e., prodromal phase), and also persists after 
remission from the disorder (Iacoviello, Alloy, Abramson, & Choi, 2010; Rucci et al., 2011). 
The experience of depressed mood during the previous month (i.e., sadness, gloominess, 
but also anhedonia) predicted earlier relapse in depression in remitted patients (Rucci et 
al., 2011). Moreover, experiencing depressed mood during the previous month was related 
to poorer quality of life, even after controlling for depression severity (Benvenuti et al., 
2010). Additionally, endorsing core mood symptoms including sadness and anhedonia 
on the 17-item Hamilton Depression Rating Scale (HAM-D17) after remission was also 
predictive of poor psychosocial functioning (Romera et al., 2013).

Not only mood itself, but also changes in mood following a stressor or mood induction 
(i.e., mood reactivity) have been related to both the onset (Charles et al., 2013; Cohen, 
Gunthert, Butler, O’Neill, & Tolpin, 2005), as well as relapse in depression (Lethbridge & 
Allen, 2008; O’Hara, Armeli, Boynton, & Tennen, 2014). Several studies have suggested 
that strong mood reactivity reflects susceptibility to stress (Britton, Shahar, Szepsenwol, 
& Jacobs, 2012; O’Hara et al., 2014). In the current thesis, we will examine mood itself as 
well as mood reactivity and attempt to integrate our findings in leading emotion models 
which will be described in detail below.
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MODELS OF SAD MOOD IN RECURRENT DEPRESSION

Descriptive models of affect
Many theories and models have made attempts to describe the occurrence of negative 
affect, and relevant for the current thesis, its occurrence in depression specifically. One 
of the first models describing affect in depression was the Two Factor Affective model 
(Watson & Tellegen, 1985; Watson, Clark, & Carey, 1988), which suggested that depression 
can be described in terms of two dimensions: high negative affect and low positive affect, 
with the latter being a better discriminator from anxiety disorders. According to Watson 
and Tellegen (1985), positive and negative affect are unrelated (i.e., independent), as they 
are two separate dimensions orthogonally positioned from each other. The Two Factor 
Affective model does not provide an explanation for the existence of negative affect (or 
the absence of positive affect) in depression. 

Providing a counterbalance to the Two Factor Affective model, the Circumplex model 
of affect (Russell, 1980) rather views positive and negative affect as two extremes of 
the same dimension (i.e., bipolar). Affective experiences can be described in terms of 
two independent bipolar dimensions: degree of activation and degree of pleasantness 
(Barrett & Russell, 1999; Russell, 1980). Within this model, core affect plays an important 
role. Core affect is a constant stream of affective information that can be attended to or 
not. Russell (2003, p. 148) uses body temperature as an analogy: ‘You can note it whenever 
you want. Extremes can become very salient. Felt temperature exists prior to such words 
as hot or cold, prior to the concept of temperature, either in folk or scientific theory, and 
prior to any attribution about what is making you hot or cold’. Core affect is not tied to 
objects; however objects can give rise to changes in core affect.

The issue of the bipolarity of affect remains unresolved until today. Whereas Watson 
and Tellegen (1985) demonstrated that the positive and negative affect scales of the 
PANAS are uncorrelated, this absence of correlation has been attributed to measurement 
error (Green, Goldman, & Salovey, 1993). Moreover, Feldman Barrett and Russell (1999) 
suggested that the absence of correlation can be explained by the operationalization of 
affect within the subscales of the Positive Affect and Negative Affect Schedule (PANAS), 
which assess valence as well as arousal (with PANAS-NA assessing low valence together 
with high arousal and PANAS-PA assessing high valence together with high arousal). 
Indeed, positive affect (e.g., happy) with high arousal correlated -.91 with negative affect 
(e.g., miserable) with high arousal (Carroll, Yik, Russell, & Barrett, 1999). 
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DynAffect model
Unfortunately, the previous models do not provide an explanation for individual differences 
and changes over time in affective experiences. The DynAffect model (Kuppens, Oravecz, 
& Tuerlinckx, 2010), building on the Affective Circumplex model with an emphasis on core 
affect and based on dynamic systems theory, provides an attractive account of individual 
differences in affect (over time).

According to the DynAffect model, three components describe the affective experience 
of an individual: core affect, attractor strength, and variability. The DynAffect account 
suggests that each individual has a certain set point that is characteristic for the baseline 
affective functioning of this individual. This so called core affect can be described in 
terms of valence and arousal, and is a constant stream of affective experience that can 
be attended to or not (Barrett, Niedenthal, & Winkielman, 2005; Kuppens et al., 2010). 
However, the affective system is an open system, and can therefore be influenced by both 
internal as well as external events resulting in variability of affect. Individual differences 
are proposed to exist in the degree of variability in both affective valence and arousal. 
The attractor strength serves as a regulatory process, and pulls affect back to its baseline 
again (i.e., core) in times of exacerbation (see Figure 1.3 for a graphic representation).

Figure 1.3. Components of affect according to the DynAffect theory (Kuppens et al., 2010) 

Support for the fit of the DynAffect account has been found in a student population 
(Kuppens et al., 2010). Relevant for recurrent depression, lower well-being was 
associated with a more negatively valenced home base, and depression might therefore 
be characterized by a negatively valenced, low-arousal affective home base with low 
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attractor strength (Kuppens et al., 2010). It has been demonstrated that being stuck in 
either positive or negative affect from one moment to the next (i.e., emotional inertia) is 
predictive of the onset of depression (Kuppens et al., 2012). This is distinct from affective 
variability, in that an individual can be both high in variability and inertia at the same 
time (i.e., slow but very large affective fluctuations). In contrast to Kuppens et al. (2010), 
and despite high similarity in approach, Thompson et al. (2012) failed to demonstrate that 
patients with a depression differ from never depressed controls in the degree of positive 
and negative emotional inertia. At the moment it is unclear how the affective dynamics 
of patients remitted from a recurrent depression can be characterized.

Emotion regulation
The DynAffect model provides us with an explanation for individual differences in 
affective experiences, but does not take the extent of external (and internal) events into 
account, including life events, hassles, and appraisal. Whereas the attractor strength 
is suggested to regulate emotion, the model does not explain how and when emotion 
is regulated. Problems with emotion regulation, including the use of suppression and 
rumination, have been associated with depressive symptoms cross-sectionally and 
prospectively (Aldao & Nolen-Hoeksema, 2010; Michalak, Hölz, & Teismann, 2011; Nolen-
Hoeksema, 2000). Moreover, increases in successful emotion regulation strategies (i.e., 
tolerance of negative emotions and ability to actively modify emotions) were associated 
with subsequent reductions in depressive symptoms over the course of treatment for 
depression (Radkovsky, McArdle, Bockting, & Berking, 2014).

Regulation of emotion has been the main focus of Gross and Munoz (1995), as 
they highlight the importance of emotion regulation problems in the development 
of depression. They suggest that patients with depression are unable to regulate their 
emotions, resulting in exacerbation of negative affect in response to daily events (i.e., 
affective reactivity or mood reactivity, emotional reactivity). Gross’ Process model of 
emotion regulation (Gross, 1998; Gross, 2001) is an extension of this idea, and describes 
five sets of processes that follow a temporal sequence in emotion regulation, with the 
first four processes being antecedent-focused (before the emotion is generated) and the 
last process being response-focused (strategy when the emotion has been generated). 
In temporal order, the processes are situation selection (approach/avoidance of certain 
situations, people), situation modification (attempts to modify the situation to change 
its emotional impact), attentional deployment (selecting what aspect of situation or 
person to focus on), cognitive change (attaching meaning to situation, e.g. reappraisal), 
and finally response modulation (responding to emotions behaviorally, experientially 
and/or physiologically, e.g. suppression). These strategies can be executed consciously, 
but are mostly executed unconsciously. Emotion regulation problems are, of course, not 
restricted to depression, but have been suggested to reflect a transdiagnostic problem 
that contributes to a broad range of psychopathology (Jazaieri, Urry, & Gross, 2013).
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Although Gross’ emotion regulation account suggests that poor regulation of emotion 
leads to exacerbation of negative affect in response to daily events (Gross & Muñoz, 1995), 
evidence in this area is mixed and mutually exclusive hypotheses dominate the field. The 
Emotional Context Insensitivity hypothesis suggests that patients with depression appear 
to be less sensitive to their environment compared to healthy controls, in that they neither 
show changes in positive affect following positive cues, nor show changes in negative 
affect following negative cues (Bylsma, Morris, & Rottenberg, 2008; Rottenberg, 2005). 
These laboratory findings contrast with findings from Experience Sampling Methodology 
(ESM), in which it has been found that patients with depression show larger reductions 
in negative affect in response to positive events compared to healthy controls (i.e., Mood 
brightening effect), with no differential response to negative events (Bylsma, Taylor-Clift, 
& Rottenberg, 2011; Peeters, Nicolson, Berkhof, Delespaul, & deVries, 2003). Not in line 
with either of the above hypotheses, Myin-Germeys (2003) found increased negative 
affect reactivity in patients with depression compared to healthy controls, and O’Hara et 
al. (2014) reported similar results after remission from the disorder. Given the contrasting 
findings on affect reactivity in daily life, it seems unlikely that the Context insensitivity 
hypothesis has ecological validity.

Unfortunately, only one study related mood reactivity to relapse in depression and 
that study did not focus on a highly recurrent population but rather on a community 
sample of patients with at least one prior episode of depression instead. This study, by 
Lethbridge and Allen (2008), demonstrated that absence of reductions in positive affect 
following a sad mood induction was related to relapse in depression, and this finding 
was suggested to be in line with the Emotional context insensitivity hypothesis. However, 
since no control group (i.e., participants without lifetime depression) was included in their 
study, it is impossible to determine whether these patients were in fact less reactive on 
positive affect than healthy controls.

Using a Visual Analogue Mood Scale to monitor sad mood
Given the high risk of relapse in depression outlined above, international treatment 
guidelines recommend systematic monitoring of patients remitted from recurrent 
depression in order to increase the probability of early detection so as to prevent 
exacerbation of the disorder (Agency for Healthcare Research and Quality, 2012; American 
Psychiatric Association, 2010; National Institute for Health and Clinical Excellence, 2009). 
According to the U.S. Preventive Services Taskforce (an independent panel of non-Federal 
experts in prevention and evidence-based medicine), monitoring is especially indicated 
for high risk patients, i.e. patients with a (family) history of depression.

To make life-long monitoring of depression feasible for both patient and clinician, 
monitoring should be as non-invasive as possible. Extensive interviews and questionnaires 
that assess the full spectrum of depressive symptomatology including the HAM-D17 
interview and the Inventory of Depressive Symptomatology Self Report (IDS-SR) are time 
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consuming, require training (in the case of the HAM-D17; Engelhardt et al., 2006; Hooijer, 
Zitman, Griez, & Van Tilburg, 1991), and might therefore be less suitable for monitoring 
purposes. Since the presence (and absence) of sad mood itself in a large patient sample 
(N = 1523) and assessed with the Semi-structured Clinical Interview for axis-I Disorders 
(SCID-I) was the best rule-in (and rule-out) predictor for the presence of depression 
(after correction for symptom prevalence; Mitchell, McGlinchey, Young, Chelminski, & 
Zimmerman, 2009), assessing sad mood after remission might be a promising avenue for 
life-long monitoring.

A very simple instrument that has frequently been used to assess sad mood is the 
Visual Analogue Mood Scale (VAMS). The VAMS has been used in a variety of ways, with 
differences in length, orientation (i.e., horizontal and vertical), anchor labels (i.e., unipolar 
and bipolar), and the presence or absence of numbers and smiley faces (Ahearn, 1997; 
Nyenhuis, Stern, Yamamoto, Luchetta, & Arruda, 1997). In previous studies, several different 
VAM scales were associated with instruments that assess depressive symptomatology, 
including the HAM-D (r = .79; anchors ‘normal’ to ‘most depressed’), BDI (r = .58; anchors 
‘not at all depressed’ to ‘most depressed’), and the depression subscale of the Profile of 
Mood States (r = .69; anchors ‘neutral’ to ‘sad’ with corresponding smiley faces) (Ahearn, 
1997; Cella & Perry, 1986; Nyenhuis et al., 1997; Zealley & Aitken, 1969). Moreover, several 
different VAM scales that assessed sleep problems, irritability and getting pleasure out 
of life had excellent one-week test-retest reliabilities which ranged between .85 - .97 (Di 
Benedetto, Lindner, Hare, & Kent, 2005). One of the most frequently used VAMS scales 
that assesses sad mood levels is used within mood induction procedures (see Figure 1.4), 
and comprises of a horizontally oriented line with the anchor ‘happy’ on the left and ‘sad’ 
on the right (i.e., Segal et al., 1999; Segal et al., 2006).

Potentially, a VAMS can be used to monitor patients for relapse in depression. It is still 
undetermined whether higher scores on the VAMS in Figure 1.4 might signal vulnerability 
for relapse in depression. Moreover, its diagnostic accuracy for classifying a current relapse 
has also not been examined yet.

Figure 1.4. Visual Analogue Mood Scale (VAMS) used in the current study 
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Understanding the role of sadness in recurrent depression
If higher scores on a VAMS would indeed signal vulnerability for relapse in depression, then 
it would also be interesting to examine potential correlates of sad mood after remission 
from depression. Currently, it is unknown what characterizes patients who score relatively 
higher on the VAMS depicted in Figure 1.4, and whether the score on the VAMS is also 
related to other well-known depression measures (e.g., dysfunctional beliefs, cognitive 
reactivity, personality, illness-related variables).

RELAPSE PREVENTION

Main relapse prevention strategy
After remission from depression with either ADM or A-CT, relapse prevention is essential 
as risk of return of the disorder is high. However, risk of relapse appears to be substantially 
lower for A-CT compared to ADM after acute-phase treatment discontinuation (Cuijpers 
et al., 2013). A-CT therefore appears to have enduring effects beyond treatment 
discontinuation, as well as lower drop-out rates compared to ADM (for a meta-analysis 
see Cuijpers et al., 2013). The most used strategy for preventing relapse is continuation of 
ADM (American Psychiatric Association, 2010; National Institute for Health and Clinical 
Excellence, 2009). However, this has clear disadvantages as patients have difficulty 
adhering to their prescription which is predictive of relapse in depression (always and 
intermittent non-adherence around 70%; Ten Doesschate, Bockting, & Schene, 2009). 
Moreover, it is still unclear how long patients should continue their ADM to stay protected, 
as we currently lack studies with a sufficiently long follow-up period.

Cognitive Therapy
CT, offered after the acute-phase of depression, including Mindfulness Based Cognitive 
Therapy (MBCT), has shown to be an effective strategy in preventing relapse in depression 
that endures beyond treatment discontinuation, in contrast with ADM (Guidi, Fava, Fava, 
& Papakostas, 2011; Piet & Hougaard, 2011; Vittengl, Clark, Dunn, & Jarrett, 2007). Relative 
risk reduction of relapse when comparing CT and MBCT to non-active controls has been 
documented (RR reduction CT: 36% in 232 patients, RR reduction MBCT: 34% in 408 
patients), especially in patients with three or more previous MDEs (Piet & Hougaard, 2011; 
Vittengl et al., 2007). Enduring effects of CT that start after remission have been reported 
up to almost 10 years (Bockting, Spinhoven, Wouters, Koeter, & Schene, 2009; Fava et al., 
2004; Bockting et al., under review).

A meta-analysis suggested that CT, sequentially offered after remission on ADM, 
might be an alternative for ADM continuation (Guidi et al., 2011). The efficacy of CT after 
remission with tapering of ADM versus continuation of ADM with or without CT still has 
to be examined by direct comparison, which is currently being done in a nation-wide RCT 
in the Netherlands called: ‘Breaking the rhythm of depression’ (Bockting et al., 2011a).
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The specific version of CT being examined in the RCT mentioned above is called Preventive 
Cognitive Therapy (PCT). PCT is a specific relapse prevention program, based on Beck’s 
(1979) A-CT (Bockting et al., 2005; Bockting, 2009), and entails 8 group sessions. PCT is 
based on three ingredients: 1) identification and challenging of dysfunctional beliefs; 
2) recollection and encoding of positive experiences; and 3) formulation of a relapse 
prevention plan. PCT is less focused on modifying a wide range of dysfunctional thoughts, 
but rather starts with the identification of specific negative thoughts and dysfunctional 
beliefs. The focus is then directed towards changing these specific beliefs, using a wide 
array of cognitive techniques including Socratic questioning and the identification of 
positive beliefs. Patients are encouraged to practice with alternative beliefs during the 
final stage of PCT. During PCT, patients are asked to keep a diary of positive experiences 
to enhance specific memories of positive experiences. In the last few sessions, further 
specific relapse prevention strategies are discussed and practiced.

Mechanisms of change in relapse prevention CT
Despite the effectiveness of CT after remission in preventing relapse, there is still 
room for improvement. Vittengl et al. (2007) reported in their meta-analysis that after 
discontinuation of relapse prevention CT, 40% of patients still relapsed over an average 
period of 153 week (compared to 73% for non-active controls). In order to be able to 
specifically improve and tailor these interventions, one needs to know how they work and 
what changes they induce in patients. Mechanisms of change (i.e., mediators) have to meet 
several criteria, including a relation between change in the mediator and the outcome, 
temporal priority (i.e., changes in the mediator must precede the change in outcome), 
and specificity of the mediator for a particular intervention (Kazdin, 2007). However, the 
latter is not in agreement with Hollon, DeRubeis and Evans (1987), who suggested that 
also when a mediator can be changed by different interventions (consequential non-
specificity), that mediator can still have a causal (unique) influence on the outcome (i.e., 
depression) in one intervention and not in the other (causal specificity).

Unfortunately, the underlying mechanism of CT aimed at relapse prevention is 
still poorly understood (and the same is true for A-CT). Whereas CT is based on Beck’s 
Cognitive model of depression, attempts to demonstrate that changes in dysfunctional 
beliefs are specific to A-CT have been largely unsuccessful (Imber et al., 1990; Simons et 
al., 1984), although the interpretation of these findings remains debatable (Hollon et al., 
1987). Therefore we cannot rule out that CT works through cognitive processes, including 
attribution style (Hollon et al., 2006).

Few studies have focused on mediators of CT (including MBCT), aimed at relapse 
prevention. We are unaware of any studies that examined whether changes in dysfunctional 
beliefs over treatment mediated the effect of preventive interventions. However, Teasdale 
et al. (2001) found that an extreme response style (i.e., endorsing extreme answers on 
the DAS) was a potential mechanism of relapse prevention CT. In 158 patients remitted 
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on ADM and receiving CT aimed at relapse prevention, extreme thinking (assessed mid-
treatment) mediated the preventive effect of CT on time to relapse (Teasdale et al., 2001). 
Unfortunately, not all criteria for mediation were met. In an attempt to examine the 
working mechanism of MBCT, Kuyken et al. (2010) analyzed 80 patients with remitted 
recurrent depression, and studied whether cognitive reactivity (mood linked activation of 
dysfunctional beliefs) mediated the preventive effect of MBCT on time to relapse. With 
only one assessment of cognitive reactivity (post-treatment), mediation by cognitive 
reactivity on time to relapse was not demonstrated (Kuyken et al., 2010).

Other mechanism studies in the relapse prevention domain have also mainly focused on 
processes of change in MBCT (Bieling et al., 2012; Britton et al., 2012; Shahar, Britton, Sbarra, 
Figueredo, & Bootzin, 2010). Mixed evidence exists for the mediating role of rumination 
(i.e., brooding) in the protective effect of MBCT (Batink, Peeters, Geschwind, van Os, & 
Wichers, 2013; Bieling et al., 2012; Shahar et al., 2010). Whereas one study demonstrated 
that changes in brooding mediated the effect of MBCT in 45 partially remitted patients 
(Shahar et al., 2010), another study did not corroborate previous findings in 130 remitted 
patients (Batink et al., 2013). Moreover, although rumination decreased in patients who 
achieved remission on ADM during the acute-phase, rumination after treatment was not 
related to depressive symptoms at follow-up and did not appear to change at all during 
subsequent preventive treatment modalities including continuation of ADM and MBCT 
(Bieling et al., 2012).

A recent shift towards emotional reactivity (Britton et al., 2012) and positive and 
negative affect could be fruitful approach to find mediators of preventive interventions 
(Batink et al., 2013; Geschwind, Peeters, Drukker, van Os, & Wichers, 2011; Schroevers & 
Brandsma, 2010). Within a group of remitted patients, momentary negative affect was 
significantly reduced whereas momentary positive affect was significantly increased 
during MBCT compared to a control group. Moreover, the increase in positive affect 
was related to reductions in depressive symptomatology, which was unfortunately not 
examined for negative affect (Geschwind et al., 2011). Reporting on the same study, 
Batink et al. (2013) found that affect mediated the effect of MBCT, especially in patients 
with three or more previous MDEs compared to less than three. The mediating effect of 
positive affect appeared to be larger than the mediating effect of negative affect (61% 
and 44% respectively).
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AIMS AND THESIS OUTLINE

In the current thesis we examine the impact of both cognitive as well as emotional processes 
on the course of depression in several independent datasets, while also assessing the 
influence of PCT offered after remission on both emotional and cognitive characteristics. 
The first part of this thesis is devoted to the influence of cognitive vulnerability, childhood 
adversity, stress and personality on the course of depression, whereas the second part 
focuses on the influence of sad mood on the course of recurrent depression, the influence 
of previous depressive episodes on sadness after remission (i.e., the presence of emotional 
scarring), variables associated with sad mood, and the assessment of sad mood using a 
VAMS.

In chapter 2, we used data from the Depression Evaluation Longitudinal Therapy 
Assessment (DELTA) study collected at the Amsterdam Medical Center (AMC) in 
Amsterdam (Bockting et al., 2005). In the DELTA study, 187 patients with a remitted 
recurrent depression were randomized to either Treatment As Usual (TAU) alone or TAU 
+ PCT, and subsequently followed up to 10 years using the SCID-I interview to detect 
relapse in depression. Patients were mood-induced at both baseline and three months 
later (after termination of PCT for the experimental condition). We examined the impact 
of cognitive reactivity and mood reactivity on relapse in depression over 5.5 years, while 
also including latent dysfunctional beliefs and extremity of latent beliefs. Finally, we also 
assessed whether the preventive effect of PCT on time to relapse over 5.5 years (Bockting 
et al., 2009) was mediated by cognitive or emotional vulnerability.

We subsequently examined potential modifiable vulnerability factors that might 
explain the poor prognosis of depression in patients with a comorbid personality disorder 
in chapter 3. The association of dysfunctional belief levels, extremity of dysfunctional 
beliefs, cognitive reactivity, and rumination with the presence or absence of personality 
disorders was examined, as well as with personality disorder clusters and continuous 
levels of personality pathology. For this chapter we used the combined baseline (T0) data 
(N = 309) of two Randomized Controlled Trials (RCT) both including patients remitted 
from a recurrent depression (Bockting et al., 2011a; Bockting et al., 2011b).

Within chapter 4, we assessed whether the presence of childhood adversity was 
related to increased stress-sensitization after multiple episodes of depression. Moreover, 
we examined whether the number of previous MDEs was related to childhood adversity 
and daily stress. Finally, we examined whether childhood adversity and daily stress were 
predictive of levels of depressive symptomatology three months later. For this chapter, we 
used the same data as in chapter 3 (N = 309).
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Chapter 5 focuses on the role of sad mood in recurrent depression, by examining the 
predictive validity of the VAMS depicted in Figure 1.4 in the DELTA study. We examined 
whether a VAMS assessed at baseline, as well as three months after inclusion, was 
predictive of time to relapse over 5.5 years. Moreover, we calculated the variance explained 
by the VAMS in time to relapse, and compared its predictive validity to the HAM-D17 
interview.

Again using combined data (N = 130) from two RCTs including patients remitted 
from a recurrent depression (Bockting et al., 2011a; Bockting et al., 2011b), we examined 
the diagnostic accuracy of a VAMS as a screen for a current relapse in depression in 
chapter 6. Whereas all patients were remitted upon entry in the RCTs, this was not the 
case during follow-up since some of the patients experienced a relapse during the follow-
up interviews. In total, 130 patients, all taking ADMs, had at least one complete follow-
up assessment including a SCID-I, HAM-D17, VAMS, and IDS-SR of which only the first 
complete assessment was used. We then assessed the diagnostic accuracy of the VAMS 
in isolation to detect a current relapse (SCID-I as gold standard) as well as compared to the 
HAM-D17 interview and IDS-SR. We also examined which of these instruments explained 
most variance in current relapse status.

Finally, chapter 7 was aimed at examining the presence of emotional scarring (i.e., 
higher levels of sadness after more previous MDEs), as well as assessing potential 
correlates of sadness after remission. We also attempted to replicate the predictive 
validity of the VAMS for the course of depression in an independent dataset. In 283 
patients recruited for the RCTs mentioned in chapters 3, 4 and 6, we first assessed the 
presence of emotional scarring, by examining whether the number of previous MDEs 
was associated with the VAMS score. We then asked whether we could find variables 
that were significantly associated with the VAMS. We examined whether the VAMS was 
related to levels of dysfunctional beliefs, cognitive reactivity, rumination (brooding), and 
daily stress. Moreover, we also included the following illness-related variables: number of 
previous MDEs, last MDE severity, and age of first onset. Finally, we examined whether a 
baseline VAMS was predictive of depressive symptomatology (IDS-SR) three months later 
to test the predictive validity of the VAMS.

Note
1 The terms sad mood and negative affect are used interchangeably in the current thesis
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Mood Reactivity rather than Cognitive 
Reactivity is Predictive of Depressive Relapse: A 
Randomized Study with 5.5-Year Follow-up

Based on: 
Van Rijsbergen, G.D., Bockting, C.L.H., Burger, H., Spinhoven, Ph., Koeter, M.W.J., Ruhé, 
H.G., Hollon, S.D., & Schene, A.H. (2013). Mood Reactivity rather than Cognitive Reactivity 
is Predictive of Depressive Relapse: A Randomized Study with 5.5-Year Follow-up. Journal 
of Consulting and Clinical Psychology, 81(3), 508-517. doi:10.1037/a0032223.
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ABSTRACT

Objective The current study examined whether cognitive reactivity, cognitive extremity 
reactivity and mood reactivity following mood provocation predicted relapse in depression 
over 5.5 years. Additionally, this study was the first to examine whether changes in 
cognitive reactivity and mood reactivity following Preventive Cognitive Therapy (PCT) 
mediated the preventive effect of PCT on relapse. 
Methods 187 remitted recurrently depressed outpatients were randomized over Treatment 
As Usual (TAU) vs. TAU + PCT with 5.5-year follow-up. Relapse in depression was assessed 
with the Structured Clinical Interview for DSM-IV Axis I Disorders (SCID-I). 
Results Mood reactivity predicted time to relapse over 5.5 years. We found no evidence 
that cognitive reactivity was a risk factor for relapse in depression. Moreover, unprimed 
dysfunctional beliefs predicted relapse directly. There was no indication of mediation by 
changes in cognitive reactivity (including extremity of the beliefs and unprimed beliefs) 
or mood reactivity on the preventive effect of PCT. Further, explorative analyses revealed 
that increases in cognitive and mood reactivity over time also predicted time to relapse. 
Conclusions Our findings highlight a need to focus on mood reactivity instead of beliefs as 
a risk factor for relapse in depression. Similar to a previous study, we found no indications 
that CT after remission reduced dysfunctional beliefs; cognitive reactivity or extremity. 
Future studies should examine cognitive reactivity and mood reactivity in daily life as 
predictors of relapse.
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INTRODUCTION

Major depressive disorder (MDD) is a mood disorder with immense consequences for 
patients and society, and is associated with substantially reduced quality of life stretching 
out far beyond remission (Judd et al., 2000; Plaisier et al., 2010; Ten Doesschate et al., 
2010b). The WHO estimated that by 2030, MDD will rank second in most disabling 
conditions worldwide (Mathers & Loncar, 2006).

Part of MDDs disabling effect is due to its high risk of relapse that can rise to 80% in 
the absence of adequate treatment (Mueller & Leon, 1999). Several risk factors for relapse 
have been identified; e.g. early onset, number of previous episodes, residual symptoms 
and episode severity (Burcusa & Iacono, 2007; Judd et al., 1998b; Kennedy & Paykel, 
2004; Paykel et al., 1995). Potentially modifiable risk factors have been reported as well; 
including the impact of daily hassles and life events, specific coping styles, decentering, 
and dysfunctional beliefs (Beshai, Dobson, Bockting, & Quigley, 2011; Bockting et al., 
2006a; Burcusa & Iacono, 2007; Fresco, Segal, Buis, & Kennedy, 2007; Jarrett et al., 2012; 
Ten Doesschate et al., 2009).

Acute-phase Cognitive Therapy (A-CT), as well as Preventive Cognitive Therapy (PCT) 
focus on presumed cognitive vulnerability factors of relapse, i.e. underlying dysfunctional 
beliefs that are presumed to be latent in the remitted phase, but are easily activated 
by sad mood and thereby a trigger for depressive relapse. CT after remission, including 
Mindfulness Based Cognitive Therapy (MBCT), has shown to be an effective strategy 
in preventing relapse in depression (Guidi et al., 2011; Piet & Hougaard, 2011; Vittengl 
et al., 2007). Relative risk reduction (RR) of relapse when CT after remission and MBCT 
were compared to non-active controls has been documented (RR reduction CT: 36% in 
232 patients, RR reduction MBCT: 34% in 408 patients), and was especially prominent in 
patients with three or more previous major depressive episodes (MDEs) (Piet & Hougaard, 
2011; Vittengl et al., 2007). Enduring effects of CT that start after remission have been 
reported up to almost 6 years (Bockting et al., 2009; Fava et al., 2004). 

Since dysfunctional beliefs appeared to be dependent on mood, both the ‘differential 
activation’ hypothesis of Teasdale (1988) and the ‘mood state’ hypothesis of Miranda 
(1988) shifted the focus from unprimed dysfunctional beliefs towards mood-linked 
activation of these beliefs (i.e. cognitive reactivity; CR) as a risk factor for relapse in 
depression. Several studies have found support for the prediction of relapse by cognitive 
reactivity after remission from MDD (233 patients; Kuyken et al., 2010; Segal et al., 1999; 
Segal et al., 2006). Though, one recent study found no evidence for cognitive reactivity 
in patients remitted from MDD (Jarrett et al., 2012), whereas Lethbridge and Allen (2008) 
were unable to corroborate the predictive validity of cognitive reactivity (52 patients). 
Unfortunately methodological constraints limit the interpretation of these results. Only 
one of Segal’s studies (Segal et al., 2006) randomized patients over treatment conditions. 
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Moreover, interpretation of true mediation by change in cognitive reactivity is limited; 
both Segal et al. (1999) and Segal et al. (2006) were unable to examine pretreatment 
cognitive reactivity as they used currently depressed patient samples, and Kuyken et 
al. (2010) only measured post-treatment cognitive reactivity as well in their sample of 
remitted patients.

Besides reactivity of thought content, a dichotomous ‘black and white’ thinking style 
(i.e. cognitive extremity; CE) has also been related to relapse in depression (Beevers et al., 
2003; Petersen et al., 2007; Teasdale et al., 2001). Cognitive extremity predicted relapse 
during continuation phase and was found to increase the risk of relapse by a factor of 2.5 
(Teasdale et al., 2001). However, other studies failed to find cognitive extremity to predict 
relapse (Beevers et al., 2003; Jacobs et al., 2010). Although we are unaware of any studies 
that investigated mood-linked change in cognitive extremity (i.e. cognitive extremity 
reactivity; CER), mood-linked changes in explanatory flexibility (i.e. the flexibility or 
rigidity of assigning causes to certain events) have been examined (Fresco, Heimberg, 
Abramowitz, & Bertram, 2006; Fresco, Rytwinski, & Craighead, 2007). Following mood-
provocation, explanatory flexibility decreased in participants with a history of MDD 
(Fresco et al., 2006).

In addition, changes in mood itself following mood provocation (i.e. mood reactivity; 
MR) also appear to be related to relapse in depression (Ehring, Fischer, Schnülle, 
Bösterling, & Tuschen-Caffier, 2008; Ehring, Tuschen-Caffier, Schnülle, Fischer, & Gross, 
2010; Lethbridge & Allen, 2008). This implies that the inability to effectively regulate 
affect during emotional or stressful events could signal the return of depressive 
symptomatology. Remitted patients who failed to show an adequate reduction in self-
rated happiness after a sad mood provocation were at increased risk of relapse over 12 
months (Lethbridge & Allen, 2008). This so called Emotion Context Insensitivity (ECI) has 
been associated with poor psychosocial functioning and depression status later in time 
(Peeters, Berkhof, Rottenberg, & Nicolson, 2010; Rottenberg, Kasch, Gross, & Gotlib, 2002). 
Mood reactivity appears to reflect underlying stress susceptibility (Britton et al., 2012), in 
that mood reactivity to stressful events appears to be related to the onset of depressive 
symptoms (Cohen et al., 2005)

Few studies have focused on the underlying mechanism of preventive CT after 
remission from MDD, and those that did focused on MBCT. Two studies had inconsistent 
results in examining rumination as a mediator of the effect of MBCT on depressive 
symptoms (Bieling et al., 2012; Shahar et al., 2010). To date, only one study directly tested 
mediation by cognitive reactivity on the preventive effect of CT on relapse (Kuyken et 
al., 2010), which was unable to demonstrate that MBCT exerted its effects on relapse 
through post-treatment cognitive reactivity. One limitation of this study is the absence 
of baseline cognitive reactivity, limiting the interpretation of possible mediating effects. 
Finally, a recent study demonstrated partial mediation on the effect of MBCT on 
depressive symptoms by emotional reactivity (STAI-Y1) following the Trier Social Stress 
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Task (Britton et al., 2012). The current study is the first to examine whether changes in 
cognitive reactivity and mood reactivity mediate the preventive effect of PCT on relapse.

The present study is a secondary analysis of a randomized trial that investigated 
the effectiveness of PCT in preventing relapse in MDD up to 5.5 years after remission 
(Bockting et al., 2005; Bockting et al., 2009). This study aims to examine whether (a) 
unprimed (latent) baseline cognitive vulnerability is predictive for relapse over 5.5 years; 
(b) cognitive reactivity, cognitive extremity reactivity and mood reactivity are predictive 
for relapse over 5.5 years; (c) this reactivity is modifiable by brief PCT; and (d) changes in 
reactivity following treatment mediate the effect of PCT on reducing risk of relapse.

METHODS

PARTICIPANTS
In order to participate in the current study patients had to have: a) experienced two or 
more MDEs in the previous five years; b) current remission of the last MDE for at least 
ten weeks but no longer than two years, both defined according to the Diagnostic and 
Statistical Manual of Mental Disorders (DSM–IV; American Psychological Association, 1994) 
and assessed with the Structured Clinical Interview for DSM–IV (SCID; Spitzer, Williams, 
Gibbon, & First, 1990) administered by trained interviewers; and c) a current score of <10 
on the Hamilton Depression Rating Scale (HDRS17). Exclusion criteria were: current mania, 
hypomania, a history of bipolar illness, any psychotic disorder (current and previous), organic 
brain damage, current alcohol or drug abuse, predominant anxiety disorder, recent ECT, 
recent cognitive treatment or CT at the start of the study, or current psychotherapy with 
a frequency of more than twice a month. The protocol was approved by the institutional 
ethics review committees. See Bockting et al. (2005; 2009) for more details.

DESIGN
Participants were screened for eligibility using the telephone version of the SCID. Current 
and past depressive episodes were checked at baseline and at five follow-up assessments 
(3, 12, 24, 36 and 66 months). Participants who met the inclusion criteria were randomly 
allocated to: a) TAU; or b) TAU + PCT. Randomization was performed using randomly 
permuted blocks in strata of study location and type of aftercare (general practitioner/
psychiatric center/no aftercare).

TREATMENT

Preventive Cognitive Therapy
Participants in the experimental condition received eight weekly two-hour sessions of 
PCT in groups of 7-12 patients. PCT is based on Beck’s (1979) acute-phase CT (Bockting et 
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al., 2005) and focused mainly on identification of negative thoughts and dysfunctional 
attitudes, and subsequent challenging of these attitudes using different cognitive 
techniques including Socratic dialogue (Bockting, 2009). Moreover, participants were 
encouraged to practice with alternative attitudes. They were also asked to keep a diary 
of positive experiences in order to enhance specific memories of positive experiences. In 
the final three sessions, relapse prevention strategies were formulated individually. Nine 
specifically trained psychologists, all fully trained as cognitive behavior therapists (min. 
five years of training), delivered the intervention. All intervention group sessions were 
audiotaped to enable treatment integrity evaluation, using a checklist of all particular 
interventions. Treatment adherence was monitored between sessions, and any adherence 
or competence issues were resolved with the therapist prior to the subsequent session. 
This occurred only once, following an overlooked homework assignment.

Treatment as Usual
TAU involved ‘naturalistic’ care, i.e. standard treatment (including primary care, specialty 
care and no treatment). There was no restriction on the use of antidepressant medication 
(ADM) during the period from entry through follow-up; however actual ADM use was 
monitored.

MEASURES

Visual Analogue Scale
Patients rated their current mood on a Visual Analogue Scale (VAS) measuring 100mm. 
The left end of the scale was labeled ‘happy’ and the right end was labeled ‘sad’.

Dysfunctional Attitude Scale
The 40-item Dutch adaptation of the Dysfunctional Attitude Scale (DAS; Douma, 1991; 
Weissman, 1979) was used to examine levels of dysfunctional beliefs (e.g. rigid schemes or 
attitudes). Patients rated their agreement with the 40-items on a seven point scale that 
ranged from totally agree to totally disagree. Two versions of the DAS (A and B) were used 
in the current study, and have previously been shown to have good reliability (α = .86 and 
.87, respectively; Dozois, Covin, & Brinker, 2003). In the current study, both demonstrated 
excellent internal consistency (α = .94) and were highly correlated (r = .85). 

Mood provocation procedure
Patients completed a mood provocation procedure as described by Segal et al. (1999; 
2006) following inclusion in the study. Patients listened to a piece of music by Prokofiev 
called ‘Russia under the Mongolian Yoke’ from the movie Alexander Nevsky. The orchestral 
introduction of this musical piece was played at half speed on a tape recorder and patients 
were instructed to recall a time in their life when they felt sad. Patients first completed 
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a VAS rating of sad mood and the DAS-A after which Prokofiev’s piece was played for ten 
minutes. Immediately thereafter, patients again completed a VAS rating and the DAS-B. 
An average mood change of at least 10% on the VAS is considered to indicate successful 
mood provocation (Martin, 1990; Segal et al., 2006). This procedure was repeated for all 
patients three months later.

Relapse/recurrence
Relapse has been defined as the re-emergence of the index episode of depression within 
six months after initial remission, whereas a recurrence is proposed to represent a new 
episode occurring after 12 months of recovery (Hollon et al., 2006). Since we included 
patients in remission for at least ten weeks but no longer than two years, we chose to 
adopt a conservative approach. Therefore, and for sake of readability, relapse refers 
to the return of a depressive episode. The main outcome measure, time to relapse, 
was assessed with the SCID-I. At the five follow-up assessments, current and MDEs 
preceding the follow-up point were checked for all patients. To keep the assessors blind 
to treatment condition, we instructed participants not to reveal this information to the 
interviewers. Kappa (κ) for interrater agreement on relapse between the interviewers and 
an independent psychiatrist, assessed over the follow-up period, ranged from .94 to .96, 
indicating excellent agreement.

Construct operationalization
Endorsement of dysfunctional beliefs (unprimed) was calculated by the sum score of all 
items on the baseline DAS. Extremity of these beliefs was the total number of ‘totally 
agree’ and ‘totally disagree’ responses on the DAS. Following mood provocation, cognitive 
reactivity was the change in DAS scores, cognitive extremity reactivity was the change 
in extreme responses, and mood reactivity was the change in score on the VAS. On 
an exploratory basis, we examined the course of reactivity over time by subtracting 
pretreatment from post-treatment reactivity scores.

STATISTICAL ANALYSES
To examine the prediction of relapse by baseline unprimed dysfunctional beliefs (DAS-A) 
and cognitive extremity on the DAS-A (CE) we used survival analysis (i.e. Cox regression) 
with time to first relapse as main outcome. All analyses were done on an intention to 
treat (ITT; including all randomized patients) and completers (patients attending ≥ 5 PCT 
sessions) basis. Patients who dropped-out during follow-up or who did not relapse within 
5.5 years were treated as censored in ITT and completers analyses, meaning that their 
information was usefully taken into account by the Cox model.

These analyses were then repeated separately with cognitive-, cognitive extremity- 
and mood- reactivity as predictors of relapse. We analyzed baseline, post-treatment 
and, on an exploratory basis, the course of reactivity measurements following PCT 
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(post-treatment – pretreatment) in order to assess the mediating effect of PCT. In line 
with Segal et al. (2006) we used the saved standardized residuals (ZresDAS, ZresVAS, 
ZresExtremeResponses) from the linear regression of pre-induction on post-induction 
scores as the independent variable in the survival analysis to reduce the impact of baseline 
variability.

To assess whether PCT moderated the relation between the predictors and relapse, we 
examined Condition x Predictor interactions and Condition x Predictor x Previous MDEs 
interactions for all predictors, since in a previous study the number of previous MDEs was 
a moderator in the prediction of relapse (Bockting et al., 2005; Bockting et al., 2009). If PCT 
was a significant moderator, then the survival analysis would have to be restricted to the 
control group only, otherwise the analysis could be performed on the complete sample. 
All models were checked for confounding effects of residual depressive symptoms (HDRS17) 
and use of ADM.

Finally, we were interested in the mediating effect of changes in cognitive-, cognitive 
extremity-, and mood reactivity on the effect of PCT on relapse in 5.5 years. Since the 
effectiveness of PCT depended on the number of previous MDEs with the cut-off point 
at four previous episodes (Bockting et al., 2005; Bockting et al., 2009), its impact was 
examined in a subset of patients with four or more previous MDEs which included more 
than half the sample. The effect of PCT on the course of cognitive-, cognitive extremity-, 
and mood- reactivity was determined in three separate linear regression models in which 
we predicted Zrespost with treatment condition and Zrespre as independent variables. The 
amount of mediation of the effect of PCT on relapse by the course of cognitive-, cognitive 
extremity-, and mood reactivity was defined as the change in the magnitude of the 
effect of PCT on relapse when including the pretreatment to post-treatment change in 
the Cox model as independent variables. The amount of mediation was scaled as the 
relative change in the beta coefficient (log hazard ratio) for PCT, and was expressed as 
a percentage. In randomized trials this is often called the proportion of treatment effect 
explained (Freedman, Graubard, & Schatzkin, 1992). More than a 5 percent change in a 
regression coefficient when a covariate is added is generally considered substantial 
(Maldonado & Greenland, 1993).

As a previous study only used post-treatment cognitive reactivity as a mediator 
(Kuyken et al., 2010), we replicated these analyses with a Cox model including PCT, post-
treatment cognitive reactivity and PCT x post-treatment cognitive reactivity interactions 
only, with number of previous MDEs, gender, post-treatment HDRS17 and mood reactivity 
as covariates (Kuyken et al., 2010). A significant interaction (PCT x CR) and main effect 
of cognitive reactivity would have indicated a mediating effect of cognitive reactivity 
(Kraemer, Wilson, Fairburn, & Agras, 2002).
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RESULTS

PATIENT FLOW
In total, 187 formerly depressed patients were randomized. For the ITT analyses we 
excluded 15 patients (dropouts) in total; nine from TAU + PCT because they did not attend 
any session and six from TAU because they dropped out from the study immediately. The 
resulting 172 patients were analyzed on an ITT basis. Drop-outs were slightly younger than 
the ITT group (t (170) = -2.25, p = .03), but did not differ on any of the other characteristics. 
For the Completers group (n = 165) we excluded an additional seven patients who attended 
less than five PCT sessions. ‘Non-completers’ were younger (t (170) = -2.85, p = .005) and 
had a lower score on the DAS (t (170) = -2.01, p = .048) than Completers. A previous study 
on this sample demonstrated that PCT, when added to TAU, was effective in reducing 
cumulative relapse risk over 5.5 years (Wald χ (1, 172) = 8.80, p = .003, hazard ratio = .56). 
With the indicating cut-off being four previous MDEs, dichotomized number of previous 
MDEs (fewer than four versus four or more) resulted in a significant interaction between 
treatment condition and number of previous MDEs (Wald χ (1, 172) = 7.76, p = .02, hazard 
ratio = .379). The median survival time in patients with four or more previous MDEs was 
713 weeks (TAU + PCT) compared to 205 weeks (TAU). PCT reduced cumulative relapse over 
5.5 years from 95% (TAU) to 75% (TAU + PCT). The results were closely similar within the 
Completers group (Bockting et al., 2009).

PATIENT CHARACTERISTICS
Demographic and clinical characteristics of the ITT group are summarized in Table 2.1. 
Patient groups did not differ on any of the demographic variables. Initial baseline DAS-A 
scores differed between conditions (F (1,170) = 4.023, p = .046). The same differences were 
observed for post-treatment DAS-A and DAS-B scores (DAS-A: F (1,170) = 3.993, p = .047; 
DAS-B: F (1,170) = 4.477, p = .036). However, we controlled for initial DAS differences by 
using standardized residual DAS scores in our analyses. No baseline differences in CR, CER 
or MR were revealed and neither did the level of CR, MR or CER differ between patients 
who were on ADM versus patients who were not.

MOOD PROVOCATION
Mood provocation at both baseline and post-treatment was successful (average change 
was >10%; Martin, 1990), and increased sad mood according to the VAS with respectively 
22.9mm and 20.8mm in the TAU and 21.3mm and 17.2mm in the TAU + PCT group 
(difference ns. between groups).

INTERACTION WITH CONDITION AND NUMBER OF PREVIOUS MDEs
For each predictor, separate Cox models were fitted including the three-way interaction 
(Predictor x Condition x Previous MDEs) and, secondly, including the two-way interaction 
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(Predictor x Condition). Since none of the interaction terms were significant and neither 
depressive residual symptoms, use of ADM, nor condition confounded the predictor of 
interest, interaction terms were subsequently dropped from the model and Cox regression 
was fitted on the ITT sample (n = 172) for each predictor. Results on completers were not 
different from ITT and were therefore omitted from the results (supplemental Tables 2.I, 
2.II for interaction coefficients and supplemental Table 2.III for completers).

BASELINE RISK OF RELAPSE: UNPRIMED DYSFUNCTIONAL BELIEFS AND COGNITIVE 
EXTREMITY
Cox regression revealed that dysfunctional beliefs but not cognitive extremity were 
predictive of time to relapse in 5.5 years (DAS-A: Wald χ (1, 172) = 12.294, p ≤ .001, hazard 
ratio = 1.01; CE: Wald χ (1, 172) = 1.663, p = .197, hazard ratio = 0.99; Table 2.2). Increases 
in DAS-A by one unit increased prospective risk of relapse by 1% and DAS-A remained a 
significant predictor when the number of previous MDEs and depressive symptoms were 
added to the model. Moreover, with cognitive reactivity already in the model, the DAS-A 
also remained a significant predictor of time to relapse.
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Table 2.1: Demographic and clinical characteristics (N = 172)

Characteristica TAU (n = 84) TAU + PCT (n = 88)

Female % (n) 73.8 (62) 72.7 (64)

Age 43.4 (9.8) 45.9 (9.1)

Previous episodes (median; IQR, Nob) 3.0 ; 3.8, 2.8 4.0 ; 3.8, 2.9

Age of first onset 28.1 (12.5) 28.8 (12.6)

Patients on antidepressants % (n) 50.0 (42) 52.2 (46)

Cumulative relapse over 5.5 yearsc % 95 (79) 75 (82)

Median survival time over 5.5 yearsd 205.0 (502.0) 713.0 (502.0)

Pretreatment

HDRS17 3.7 (2.9) 3.8 (2.8)

DAS-A 129.4 (36.6)* 119.2 (29.4)*

DAS-B 122.4 (32.8) 114.4 (30.2)

CE 7.1 (9.0) 6.9 (6.6)

CRDAS -7.0 (14.8) -4.8 (18.5)

CERDAS -1.4 (5.2) -1.1 (4.4)

MRVAS 2.3 (2.4) 2.1 (2.3)

Post-treatment

HDRS17 6.5 (6.1)** 4.0 (4.4)**

DAS-A 122.4 (32.2)* 113.4 (26.8)*

DAS-B 118.6 (29.8)* 109.8 (25.0)*

CRDAS -3.8 (16.2) -3.6 (16.2)

CERDAS -1.4 (4.3) -0.9 (4.8)

MRVAS 2.1 (2.1) 1.7 (1.9)

Note.  TAU = Treatment As Usual, PCT = Preventive Cognitive Therapy, HDRS17 = 17-item Hamilton Depression 
Rating Scale, DAS = Dysfunctional Attitude Scale, CE = Cognitive Extremity on the baseline DAS, CR = 
Cognitive Reactivity (post-pre induction DAS), CER = Cognitive Extremity Reactivity (post-pre induction 
extremity DAS). MR = Mood Reactivity (post-pre induction VAS).
a All values represent mean (SD) unless stated otherwise
b Average number of dichotomized previous episodes (2 or 3 and more)
c Cumulative relapse over 66 months in patients with 4 or more and, in brackets, with less than 4 previous 
MDEs
d Median survival time in weeks for patients with 4 or more previous and, in brackets, with less than 4 
previous MDEs 
*   p < 0.05
** p < 0.01

M O O D R E AC T I V I T Y R AT H ER T H A N CO GN I T I V E R E AC T I V I T Y IS  PR ED I C T I V E O F D EPR ESSI V E R EL A P SE

2



40  

PREDICTION OF 5.5-YEAR RELAPSE BY COGNITIVE REACTIVITY AND COGNITIVE 
EXTREMITY REACTIVITY 
Including all 172 patients in the Cox regression, neither baseline cognitive reactivity nor 
cognitive extremity reactivity predicted time to relapse within 5.5 years (CR: Wald χ (1, 
172) = 1.143, p = .285, hazard ratio = 0.90; CER: Wald χ (1, 172) = 0.751, p = .386, hazard ratio 
= 1.08). Moreover, baseline residuals for the DAS change score did not differ significantly 
between patients who relapsed within 5.5 years and patients who did not (F (1,170) = 
2.292, p = .132).

Until now, only post-treatment cognitive reactivity had been examined (Kuyken et al., 
2010; Segal et al., 1999; Segal et al., 2006). We therefore repeated previous analyses for 
post-treatment cognitive reactivity and cognitive extremity reactivity. Still, both were not 
predictive for time to relapse (CR: Wald χ (1, 172) = 2.103, p = .147, hazard ratio = 1.14; CER: 
Wald χ (1, 172) = 0.034, p = .854, hazard ratio = 1.02) and the residuals of the DAS change 
scores did not differ between patients who relapsed within 5.5 years and patients who did 
not (F (1,170) = 0.088, p = .767). 

Although the mood provocation was successful overall, sadness on the VAS did not 
increase with ≥ 10% in all patients. We therefore repeated the cognitive reactivity analyses 
while selecting patients on their level of increase in sadness on the VAS. The results did 
not change when we selected patients with an increase in sadness on the pretreatment 
VAS of at least 10% (n = 121, p = .335), and similarly of at least 20% (n = 95, p = .709), 30% 
(n = 62, p = .825), 40% (n = 36, p = .975), and 50% (n = 20, p = .781) respectively. Similar 
results were obtained for post-treatment cognitive reactivity, although we could only 
select patients with a mood change up to 40%, since the number of events (i.e. relapses) 
in the survival analysis was below ten for patients with a mood change of 50% or more (n 
= 9; 4.8% of the sample).

PREDICTION OF 5.5-YEAR RELAPSE BY MOOD REACTIVITY 
Cox regression for change in negative mood following mood provocation revealed that 
baseline mood reactivity did not predict time to relapse within 5.5 years (MR: Wald χ (1, 172) 
= 0.059, p = .807, hazard ratio = 1.02). Furthermore, no difference in relapse emerged 
between patients unresponsive to the mood provocation (i.e. no mood response or 
positive mood increase; n = 26; 77 % relapse) and patients experiencing a negative mood 
(n = 109; 79 % relapse) (p = .455, Fisher exact test).

At post-treatment, however, higher mood reactivity was predictive of time to relapse 
(Wald χ (1, 172) = 8.285, p = .004, hazard ratio = 1.27). 
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Table 2.2: Predictors of time to relapse within 5.5 years (ITT, n = 172)

Predictor (β1)

Pretreatment

DASForm A
β
SE (β)
p 

0.008
0.002
0.000

CE
β
SE (β)
p

-0.015
0.012
0.197

CRDAS
β
SE (β)
p

-0.101
0.094
0.285

CERDAS
β
SE (β)
p

0.073
0.084
0.386

MRVAS
β
SE (β)
p

0.021
0.084
0.807

Post-treatment

CRDAS
β
SE (β)
p

0.134
0.092
0.147

CERDAS
β
SE (β)
p

0.015
0.083
0.854

MRVAS
β
SE (β)
p

0.241
0.084
0.004

 
Note.  DASForm A = Dysfunctional Attitude Scale Form A, CE = Cognitive Extremity on the DAS before mood 
provocation, CRDAS = Cognitive Reactivity, CERDAS = Changes in cognitive extremity on the DAS following mood 
provocation, MRVAS = Mood reactivity on the Visual Analogue Scale. All predictors remain significant after 
applying a Bonferroni  correction of α/8 = .006

EFFECT OF PCT ON COGNITIVE REACTIVITY AND MOOD REACTIVITY
In order to examine mediation by change in cognitive reactivity, cognitive extremity 
reactivity, and mood reactivity on the effect of PCT on relapse, we first examined whether 
the course (change over 3 months) of reactivity measurements was predictive of relapse. 
Patients who became increasingly mood reactive and cognitive reactive (but not cognitive 
extremity reactive) were at increased risk of relapse (CR: Wald χ (1, 172) = 6.765, p = .009, 
hazard ratio = 1.25; MR: Wald χ (1, 172) = 6.853, p = .009, hazard ratio = 1.25; CER: Wald χ  
(1, 172) = 0.348, p = .555, hazard ratio = 0.96). However, after we selected patients with four 
or more previous MDEs (for mediation purposes), the course of reactivity measurements 
was no longer predictive of time to relapse.
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Second, PCT was not related to changes in cognitive reactivity, cognitive extremity 
reactivity, or mood reactivity over time as putative mediators on the effect of PCT on 
relapse (Figure 2.1), although PCT did prolong time to relapse in 5.5 years.

Relative changes in beta’s when adding ΔCR, ΔCER and ΔMR separately to the model 
with PCT alone were small and ranged between 3.1 and 3.9 %, indicating that the relation 
between PCT and time to relapse was not mediated by change in cognitive reactivity, 
cognitive extremity reactivity, or mood reactivity. Additionally, we examined whether 
change in unprimed (latent) dysfunctional beliefs possibly mediated the preventive effect 
of PCT. Mediation by unprimed dysfunctional beliefs was also not supported by our analyses 
(change in beta PCT -0.3 %). Similar results were obtained for completers. Finally, we also 
replicated previous mediation analysis with post-treatment cognitive reactivity only (Kuyken 
et al., 2010). Again, no indications for mediation were found (supplemental Table 2.IV).

Figure 2.1. Four multiple regression mediation models in patients with 4 or more previous MDEs. 

Change in CR, CER, MR and DAS were entered separately. 
† Represents the β after ΔCR was added to the model (effects of PCT mediated by ΔCR = 3.1%). 
†† Represents the β after ΔCER was added to the model (effects of PCT mediated by ΔCER = -2.3%). 
††† Represents the β after ΔMR was added to the model (effects of PCT mediated by ΔMR = 3.9%). 
†††† Represents the β after ΔDAS was added to the model (effects of PCT mediated by ΔDAS = - 0.3%). 
HR = hazard ratio, CR = cognitive reactivity, CER = cognitive extremity responding reactivity, MR = Mood 
reactivity, DAS = Dysfunctional Attitude Scale.
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DISCUSSION

To our knowledge, this was the first study that prospectively examined the combination 
of primed and unprimed cognitive and emotional vulnerability as risk factors for relapse 
over 5.5 years. Moreover, we are unaware of any studies that examined whether changes 
in cognitive and emotional vulnerability mediated the effect of PCT in preventing relapse 
over 5.5 years.

Our findings show that mood reactivity instead of cognitive reactivity and cognitive 
extremity reactivity predicted relapse over 5.5 years. Further, unprimed dysfunctional 
beliefs predicted relapse directly, whereas unprimed cognitive extremity did not. We found 
no indication that cognitive reactivity mediated the effect of PCT, which is in line with 
findings of Kuyken et al. (2010) using MBCT. Finally, neither cognitive extremity reactivity, 
nor mood reactivity or unprimed dysfunctional beliefs mediated the preventive effect of 
PCT on relapse. Explorative analyses revealed that the course of both cognitive reactivity 
and mood reactivity (i.e. increases in reactivity) was predictive of time to relapse.

Our finding that mood reactivity predicted relapse over 5.5 years supports findings of 
several other studies, although their follow up was restricted to a maximum of 12 months 
(Lethbridge & Allen, 2008; Rucci et al., 2011). Especially an increase in negative mood (i.e. 
self-rated sadness) was predictive of relapse. Lethbridge and Allen (2008) found that the 
absence of positive mood decrease following mood provocation was predictive of 12-month 
relapse. Recent studies on mood reactivity in depression highlight the role of daily stress 
as a provoking factor for mood reactivity and relapse in depressive symptomatology and 
highlight the role of measuring mood reactivity in daily life (Bockting et al., 2006a; Britton 
et al., 2012; Bylsma et al., 2011; Peeters et al., 2010; Ten Doesschate et al., 2009). We speculate 
that patients who are highly reactive when confronted with a sad or very stressful event 
might be more susceptible to experiencing negative affect, in turn making them more 
vulnerable for relapse. This is in line with previous studies that reported evidence for the 
role of daily hassles and for the ability of lower severity life-events to predict relapse and 
recurrence (Bockting et al., 2006a; Cohen et al., 2005; Monroe & Harkness, 2005; Stroud, 
Davila, Hammen, & Vrshek-Schallhorn, 2011). Future studies should attempt to unravel the 
link between mood reactivity and daily stress further.

The finding that cognitive reactivity does not play a role as risk factor for relapse is 
in line with a previous study that was unable to demonstrate that cognitive reactivity 
predicted relapse over 12 months in a community sample (Lethbridge & Allen, 2008). 
Nevertheless, there is also supportive evidence for cognitive reactivity as a vulnerability 
factor for relapse (Kuyken et al., 2010; Segal et al., 1999; Segal et al., 2006). Explorative 
analyses revealed that the course of cognitive reactivity over time was also predictive of 
relapse (i.e. patients with increases in cognitive reactivity over time were more at risk). 
Cognitive reactivity might have to be assessed repeatedly to detect its impact on relapse. 
Since no other study reported on the course of cognitive reactivity, no firm conclusions can 
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be drawn and replication is required. Moreover, since the current study and many previous 
studies found support for the prediction of relapse by unprimed dysfunctional beliefs 
directly (Jarrett et al., 2012; Rush et al., 1986; Simons et al., 1986; Thase et al., 1992), the 
practical question is raised why one would use a complicated repeated mood provocation 
instead of a single questionnaire (the DAS) in order to determine vulnerability for relapse. 

Our findings question the assumption that dysfunctional beliefs have to be activated 
in the remitted phase to act as a vulnerability factor (Miranda & Persons, 1988; Teasdale, 
1988). Although we found significant average change in dysfunctional beliefs following both 
mood provocations (pretreatment: 5.9 points decrease, post-treatment: 3.7 points decrease; 
ns between conditions), in line with previous studies (Kuyken et al., 2010; Lethbridge & 
Allen, 2008; Miranda, Gross, Persons, & Hahn, 1998; Segal et al., 1999; Van der Does, 2002; 
Van der Does, 2005), other studies did not (Jarrett et al., 2012; Miranda & Persons, 1988). 
Moreover, differential dysfunctional belief activation between remitted patients and never 
depressed controls remains controversial (Brosse & Craighead, 1999; Dykman, 1997; Fresco 
et al., 2006; Miranda et al., 1998; Otto et al., 2007; Silverman et al., 1984).

Finally, we found no indications for a modifying effect of PCT on changes in 
dysfunctional beliefs (i.e. cognitive reactivity and extremity reactivity) or mood reactivity, 
and moreover, no evidence that changes in these reactivity measures mediated the effect 
of PCT on reducing the risk of relapse. Yet the preventive CT used in this study was found 
to be effective in increasing survival time and reducing cumulative relapse risk up to 
5.5 years (Bockting et al., 2005; Bockting et al., 2009). Studies on potential mediators of 
CT after remission have so far provided mixed results (Bieling et al., 2012; Britton et al., 
2012; Kuyken et al., 2010; Shahar et al., 2010). Unfortunately, like the before mentioned 
studies, we were also unable to pinpoint a mediator of the effect of CT after remission. It 
is therefore currently still unknown how CT after remission exerts its effects on relapse 
and recurrence.

The current study has several limitations. Differences in cognitive reactivity between 
the current study and previous studies could relate to differences in patient samples. Our 
sample consisted of highly recurrent depressed patients currently in remission (M = 6.5 
previous MDEs, compared to Ms = 4.8, 1.9 and 6.1 in Segal et al. (1999), Lethbridge and 
Allen (2008), and Kuyken et al. (2010), respectively). Particularly the sample of Segal et al. 
(2006) differed in number of previous MDEs (average of dichotomized 1 versus 2 or more 
previous MDEs was 1.69, compared to 2.81 in our sample). For highly recurrent patients, 
vulnerability factors might be different than for patients with fewer episodes (Bockting et 
al., 2006a; Daley, Hammen, & Rao, 2000; Lewinsohn, Allen, Seeley, & Gotlib, 1999). Finally, 
the question remains whether laboratory-induced sadness is generalizable to elicited sad 
mood in daily life, and what this contributes to our knowledge about vulnerability factors 
for relapse.

In sum, the current study indicated that mood reactivity after mood provocation 
predicted relapse in depression while cognitive reactivity did not. Since unprimed 
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dysfunctional beliefs did predict time to relapse directly, the clinical usefulness of a 
repeated mood provocation over a single DAS questionnaire is questioned. Future studies 
in this area should focus not only on the experience of daily sad mood and on the role of 
stress as a provoking factor of mood reactivity, but also on the meaning of the course of 
cognitive reactivity (i.e. changes in reactivity over time). 

Supplemental Table 2.I: Cox regression model on prediction of relapse including three-way 
interaction of predictor x condition x previous MDEs (ITT, n = 172)

Predictor
(β1)

Condition
(β2)

Number of     
previous MDEs

(β3)

Number of 
previous 
MDEs x 

predictor 
(β4)

Number of 
previous MDEs 

x condition
(β5)

Predictor 
x previous 

MDEs x 
condition

(β6)

Pretreatment

DASForm A
β
SE (β)
p

0.014
0.005
0.003

-0.394
0.308
0.201

0.226
0.479
0.637

-0.002
0.004
0.552

1.456
0.472
0.002

-0.006
0.003
0.058

CE
β
SE (β)
p

-0.020
0.018
0.267

-0.244
0.299
0.415

-0.121
0.188
0.520  

   
0.011
0.012
0.357

  
0.616
0.234
0.008

-0.007
0.015
0.632

CRDAS
β
SE (β)
p

-0.177
0.178
0.318

-0.271
0.294
0.356

-0.026
0.142 
0.852

0.020
0.146
0.891

0.567
0.195
0.004

0.098
0.175
0.574

CERDAS
β
SE (β)
p

0.151
0.156
0.332

-0.296
0.296
0.318

-0.018
0.143
0.901

0.004
0.108
0.972

0.600
0.195
0.002

-0.015
0.126
0.902

MRVAS
β
SE (β)
p

0.128
0.144
0.373

-0.307
0.297
0.302

-0.075
0.146
0.606

-0.141
0.121
0.245

0.623
0.199
0.002

-0.047
0.135
0.727

Post-treatment

CRDAS
β
SE (β)
p

  
0.257
0.198
0.195  

-0.306
0.298
0.305

-0.042
0.145
0.772

-0.117
0.139
0.403

0.577
0.199
0.004

0.006
0.127
0.963

CERDAS
β
SE (β)
p

-0.115
0.164
0.482

-0.250
0.293
0.394

-0.045
0.142
0.753

0.117
0.084
0.164

0.581
0.193
0.003

0.073
0.145
0.615

MRVAS
β
SE (β)
p

0.273
0.139
0.049

-0.338
0.301
0.262

-0.029
0.142
0.839

0.017
0.151

0.909

0.629
0.209
0.003

-0.240
0.162
0.138

Note.  DASForm A = Dysfunctional Attitude Scale Form A, CE = Cognitive Extremity on the DAS before mood 
provocation, CRDAS = Cognitive Reactivity on the DAS, CERDAS = Changes in cognitive extremity on the DAS 
following mood provocation, MRVAS = Mood reactivity on Visual Analogue Scale Mood.
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Supplemental Table 2.II: Cox regression model on prediction of relapse including two-interaction of 
predictor x condition (ITT, n = 172)

Predictor (β1) Condition (β2) Condition x predictor (β3)

Pretreatment

DASForm A
β
SE (β)
p

0.010
0.004
0.013

0.672
0.667
0.314

-0.004
0.005
0.462

CE
β
SE (β)
p

0.010
0.018
0.600

0.591
0.236
0.012

- 0.042
0.024
0.082

CRDAS
β
SE (β)
p

-0.107
0.124
0.389

0.294
0.173

0.089

0.007
0.195
0.970

CERDAS
β
SE (β)
p

0.092
0.136
0.497

0.293
0.173

0.089

-0.032
0.170

 0.849

MRVAS
β
SE (β)
p

-0.076
0.122
0.531

0.287
0.174

0.098

0.176
0.169
0.298

Post-treatment

CRDAS
β
SE (β)
p

0.092
0.139
0.509

0.283
0.173
0.101

0.065
0.183
0.722

CERDAS
β
SE (β)
p

0.078
0.118
0.508

0.297
0.173
0.087

-0.116
0.166
0.487

MRVAS
β
SE (β)
p

 
0.275
0.134

0.040

0.251
0.173
0.147

-0.079
0.169
0.643

Note.  DASForm A = Dysfunctional Attitude Scale Form A, CE = Cognitive Extremity on the 
DAS before mood provocation, CRDAS = Cognitive Reactivity on the DAS, CERDAS = Changes in 
cognitive extremity on the DAS following mood provocation, MRVAS = Mood reactivity on 
Visual Analogue Scale Mood.
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Supplemental Table 2.III: Predictors of time to relapse within 5.5 years (completers, n = 165)

Predictor (β1)

Pretreatment

DASForm A
β
SE (β)
P

0.009
0.002
0.000

CE
β
SE (β)
P

-0.020
0.013
0.113

CRDAS
β
SE (β)
P

-0.098
0.010
0.326

CERDAS
β
SE (β)
P

0.059
0.086
0.492

MRVAS
β
SE (β)
P

0.034
0.086
0.694

Post-treatment

CRDAS
β
SE (β)
P

0.152
0.094
0.107

CERDAS
β
SE (β)
P

-0.006
0.087
0.946

MRVAS
β
SE (β)
P

0.245
0.085
0.004

Note.  DASForm A = Dysfunctional Attitude Scale Form A, CE = Cognitive Extremity on the DAS before mood provocation, 
CRDAS = Cognitive Reactivity, CERDAS = Changes in cognitive extremity on the DAS following mood provocation, MRVAS = 
Mood reactivity on the Visual Analogue Scale Mood.

Supplemental Table 2.IV: Main and interaction effects of mediation by post-treatment CR on the 
effect of PCT on relapse in 5.5 years (≥4 previous MDEs, n = 90)

Model1 Wald p Hazard ratio

PCT 3.52 0.06 0.60

CRDAS 0.35 0.55 1.12

CRDAS x PCT 0.26 0.61 0.87

Note.  PCT = Preventive Cognitive Therapy, CRDAS = Cognitive Reactivity on the Dysfunctional Attitude Scale
1 Cox model controls for gender, number of previous MDEs, post-treatment Mood reactivity and residual symptoms 
(HDRS17) 
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ABSTRACT

Background Personality Disorders (PDs) have been associated with a poor prognosis of 
Major Depressive Disorder (MDD). The aim of the current study was to examine cognitive 
vulnerability (i.e., dysfunctional beliefs, extremity of beliefs, cognitive reactivity, and 
rumination) that might explain poor prognosis of patients with PD comorbidity and to 
differentiate vulnerability per PD Cluster. 
Methods 309 out-patients with remitted recurrent MDD (SCID-I; HDRS17 ≤ 10) were 
included within two comparable RCTs and were assessed at baseline with the Personality 
Diagnostic Questionnaire-4+ (PDQ-4+), the Dysfunctional Attitude Scale Version-A 
(DAS-A), the Leiden Index of Depression Sensitivity (LEIDS), the Ruminative Response 
Scale (RRS), and the Inventory of Depressive Symptomatology-Self Report (IDS-SR). 
Results We found an indication that the PD prevalence was 49.5% in this remitted 
recurrently depressed sample. Having a PD (and higher levels of personality pathology) 
was associated with dysfunctional beliefs, cognitive reactivity, and rumination. Extreme 
‘black and white thinking’ on the DAS was not associated with personality pathology. 
Brooding was only associated with a Cluster C classification (t(308)=4.03, p<.001) and 
with avoidant PD specifically (t(308)=4.82, p<.001), while surprisingly not with obsessive 
compulsive PD. 
Discussion The current study was the first to examine cognitive vulnerability including 
cognitive reactivity and rumination in patients with PDs, and demonstrated that, 
even after controlling for depressive symptomatology, dysfunctional beliefs, cognitive 
reactivity, and rumination were associated with personality pathology. Rumination could 
be a pathway to relapse for patients with avoidant PD, although this has to be examined. 
Replication of our findings concerning cognitive vulnerability and specific PDs is necessary.
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INTRODUCTION

A consistent finding among patients with Major Depressive Disorder (MDD) is the high 
prevalence of personality disorders (PDs). Depending on the instrument used, prevalence 
rates of PD comorbidity during MDD typically range between 40-80% (Fava et al., 2002; 
Fournier et al., 2008; Hirschfeld, 1999; Shea et al., 1990). Few studies examined PD 
comorbidity prevalence after remission from MDD. Comorbid PD diagnoses appear to be 
low to moderately stable, and fluctuations over time have been suggested to represent 
the disorder itself, rather than a mood state effect of MDD (Costa, Bagby, Herbst, & 
McCrae, 2005; Grilo et al., 2004; Lopez-Castroman et al., 2012; Morey et al., 2010; Shea 
et al., 2002). However, it has been demonstrated that personality pathology is generally 
more stable when measured dimensionally (i.e., continuous levels of pathology; Durbin & 
Klein, 2006; Melartin, Haukka, Rytsälä, Jylhä, & Isometsä, 2010; Samuel et al., 2011). There 
is ample evidence that having a comorbid PD is a negative prognostic factor for the course 
of MDD, which is reflected by a longer time to remission and increased risk of relapse up 
to six years after remission (Grilo et al., 2010; Skodol et al., 2011; for a meta-analysis see 
Newton-Howes et al., 2006). MDD with PD comorbidity (i.e., higher scores on dimensional 
pathology measures) more than tripled the 10-year risk of mortality and suicide (Hansen 
et al., 2003), whereas the presence of a borderline PD was related to multiple instead of 
single suicide attempts over 10 years (Boisseau et al., 2013). Therefore, it is highly relevant 
to study whether modifiable cognitive vulnerability is associated with comorbid PDs, and 
might therefore contribute to a poor prognosis.

Within the cognitive model, rigid latent dysfunctional beliefs (i.e., attitudes, schemas) 
are a potential cognitive vulnerability factor for relapse. However, according to the cognitive 
model, these latent beliefs have to be activated by schema-matching life events to play a 
role in the onset, persistence and relapse of MDD (Beck, 1967). Although several studies 
supported the notion that patients with higher dysfunctional beliefs are at increased risk 
of relapse (Bockting et al., 2006a; Jarrett et al., 2012; Lewinsohn et al., 1999; Otto et al., 
2007; Ten Doesschate et al., 2010a), the predictive validity of schemas for the first onset 
of depression and the general role of schema-matching life events is less well validated 
(Charlton & Power, 1995; Parker et al., 2000). Patients with comorbid PDs generally 
endorse heightened levels of dysfunctional beliefs even in the absence of depression, 
which is most pronounced in Cluster C (Farabaugh et al., 2007; Ilardi & Craighead, 1999). 
However, the finding that dysfunctional beliefs do not predict relapse above the PD itself 
has resulted in the suggestion that this phenomenon is merely a reflection of the overlap 
between dysfunctional beliefs and personality pathology (Craighead, Sheets, Craighead, 
& Madsen, 2011; Otto et al., 2007). Rather than dysfunctional belief content, it might 
be the extremity of the belief (i.e., response style) that renders patients with comorbid 
PD vulnerable for a chronic recurrent course of MDD. A ‘black and white’ dichotomous 
thinking style has been related to relapse in depression in some studies (Petersen et al., 
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2007; Teasdale et al., 2001), and could be especially prominent in patients with a Cluster 
B (e.g., borderline PD) diagnosis. Whereas some studies find supportive evidence for the 
presence of extreme ‘black and white’ thinking in borderline PD (Arntz & ten Haaf, 2012; 
Veen & Arntz, 2000), this is not always corroborated (Sieswerda, Barnow, Verheul, & 
Arntz, 2013).

Building on the cognitive model (Beck, 1967), Teasdale (1988) suggested that 
dysfunctional beliefs can also be activated by mild dysphoric mood in the remitted phase 
instead of matching life events (i.e., cognitive reactivity) to serve as a vulnerability factor for 
relapse in depression. Although the activation of dysfunctional beliefs by means of mood-
induction has been frequently examined (e.g., Segal et al., 2006; Van Rijsbergen et al., 
2013), it appears that cognitive reactivity can also be assessed using a self-report measure 
that instructs patients to recall how they responded during periods of mild dysphoric 
mood (i.e., Leiden Index of Depression Sensitivity; Van der Does, 2002). Ilardi (1999) noted 
that patients with PDs are characterized by inner chronic distress, potentially serving as 
a natural primer to activate latent dysfunctional beliefs (i.e., cognitive reactivity). In line 
with this reasoning, one might expect cognitive reactivity after remission to be more 
strongly related to PDs than dysfunctional beliefs. 

Alternatively, responding to dysphoric mood with a maladaptive repetitive focus 
on the causes, meaning and consequences of depressive symptoms (i.e., rumination; 
Nolen-Hoeksema, 1991) makes patients vulnerable for early relapse as well (Michalak et 
al., 2011; Nolen-Hoeksema, 2000). Especially the brooding component was related to the 
emergence of depressive symptoms (Treynor, Gonzalez, & Nolen-Hoeksema, 2003). In 
patients with acute MDD, rumination was associated with borderline PD features, but not 
with any specific PD (n = 257; Abela, Payne, & Moussaly, 2003; Watkins, 2009). The same 
was found in student samples without MDD (Baer & Sauer, 2011; Smith, Grandin, Alloy, & 
Abramson, 2006), although in these student samples obsessive compulsive PD features 
were also related to rumination (Smith et al., 2006). To our knowledge, no studies to date 
examined rumination in patients remitted from MDD with comorbid PDs.

The current study is the first to examine a combination of potentially modifiable 
cognitive vulnerability (i.e., dysfunctional beliefs, extremity of beliefs, cognitive reactivity, 
and rumination) in remitted patients with comorbid personality pathology (categorical as 
well as dimensional). The results might aid in tailoring specific interventions for this high 
risk group. We will examine cross-sectional associations between cognitive vulnerability 
and PD comorbidity. We expected that the presence of comorbid PDs and higher levels 
of personality pathology (i.e., continuous) would be associated with all measured 
cognitive vulnerability (i.e., dysfunctional beliefs, cognitive reactivity and extremity) and 
rumination, and, due to the nature of the sample (i.e., remitted patients) more strongly 
to cognitive reactivity than to dysfunctional beliefs. When studying the classification of 
specific clusters, we expected dysfunctional beliefs to be related to all clusters (in line 
with Ilardi & Craighead, 1999). Given the mixed results for the association of specific PD 
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clusters with extreme thinking, and the absence of studies on cognitive reactivity and 
rumination, we explored their associations with specific PD clusters. Finally, we examined 
cognitive vulnerability in the three most prevalent PDs in the current sample in an 
exploratory fashion.

METHODS

This study combines the baseline data of two randomized controlled trials; for readability 
referred to as Study A and Study B. Study A focused on Preventive Cognitive Therapy (PCT) 
in groups as an addition or alternative to antidepressant medication (ADM) versus ADM 
alone in the prevention of relapse in recurrent depression (Bockting et al., 2011a), whereas 
Study B studied an internet adaptation of PCT added to Treatment-As-Usual (TAU) versus 
TAU alone in the prevention of relapse in recurrent depression (Bockting et al., 2011b). Both 
protocols were approved by the Medical Ethical Committee for Mental Health Institutions 
(METiGG) and all patients provided written informed consent prior to participation.

PARTICIPANTS
In both studies, patients were included who had a) experienced at least two lifetime 
Major Depressive Episodes (MDEs), of which the last MDE was no longer than two years 
ago; b) current remission of the last MDE for at least two months, both defined according 
to the Diagnostic and Statistical Manual of Mental Disorders (DSM–IV) and assessed with 
the Structured Clinical Interview for DSM–IV disorders (SCID-I; First, Spitzer, Gibbon, 
& Williams, 1995) administered by trained interviewers; and c) a current score of ≤ 10 
on the 17-item Hamilton Depression Rating Scale (HAM-D17). Exclusion criteria were: 
current mania, hypomania, a history of bipolar illness, any psychotic disorder (current 
and previous), organic brain damage, current alcohol or drug abuse, predominant anxiety 
disorder, and recent electroconvulsive therapy. Both studies included remitted patients, 
but differed to the extent that Study A only included patients who a) were currently on 
ADM for at least six months, and b) did not receive psychotherapy more frequent than 
twice per month. In Study B, there were no restrictions with respect to both type and 
frequency of current care (i.e., psychotherapy, ADM, specialty care, no care).

MEASURES
Following inclusion, prior to receiving PCT, patients completed online questionnaires 
including:

Dysfunctional Attitude Scale – version A (DAS-A)
In the current study the Dutch adaptation of the DAS-A (Douma, 1991; Weissman, 
1979) was used to assess rigid dysfunctional beliefs. On the DAS-A patients rated their 

PER S O N A L I T Y A N D CO GN I T I V E V U L N ER A B I L I T Y I N R EM I T T ED R ECU R R EN T LY D EPR ESSED PAT I EN T S

3



54  

agreement with all 40-items on a seven-point scale that ranged from ‘totally agree’ 
to ‘totally disagree’. The total number of extreme responses on the DAS was used as a 
measure of extreme response style on the DAS. The DAS-A demonstrated excellent 
reliability in a previous study (α = .86; Dozois et al., 2003), and had a reliability of α = .93 
in the current study.

Leiden Index of Depression Sensitivity (LEIDS)
The LEIDS is a self-report questionnaire that aims to measure cognitive reactivity to 
sad mood independent of mood induction (Van der Does, 2002). After imagining a 
mildly depressed mood, patients rated all 34-items on a scale that ranged from one 
‘not applicable’ to five ‘strongly applicable’. An exemplary item is ‘When I feel sad, I feel 
I can afford less mistakes’. The LEIDS was found to be significantly associated (r = 0.43) 
with changes in dysfunctional beliefs following mood induction (Van der Does, 2002). 
Cronbach’s alpha in the current study was .87.

Ruminative Response Scale (RRS)
Rumination was assessed using the validated Dutch adaptation of the RRS, the RRS-NL 
(Raes & Hermans, 2007). Patients rated their agreement on a scale that ranged from 
‘almost always’ to ‘almost never’. The five-item subscale brooding was used, as this aspect 
of rumination appears to specifically reflect dysfunctional and maladaptive thinking and 
is strongly related to depression later in time (Treynor et al., 2003). In the current study, 
Cronbach’s alpha for the total RRS was .94, and .64 for the brooding subscale.

Personality Diagnostic Questionnaire 4+ (PDQ-4+)
The PDQ-4+ (Hyler, 1994) is a self-report personality questionnaire with 99 true/false items 
that directly correspond to personality disorders in the DSM-IV (American Psychiatric 
Association, 2000). Moreover, the total PDQ-4+ score reflects overall continuous 
personality pathology. The psychometric properties of the PDQ-4+ appear to be reasonable, 
with adequate internal consistency in a recent study (between 0.49 and 0.75; Hopwood, 
Thomas, Markon, Wright, & Krueger, 2012). Lower internal consistencies of the PDQ-4+ 
have been attributed to the nature of PDs itself (Carr & Francis, 2010; McHoskey, 2001). A 
known limitation of the PDQ is its risk of false positives (Hyler, Skodol, Kellman, Oldham, 
& Rosnick, 1990). To further improve diagnostic accuracy, the threshold of diagnosing 
a personality disorder was increased by raising the number of criteria required for each 
disorder by one, which increased diagnostic power and higher agreement between the 
PDQ-4+ and the SCID-II in a previous study (Van Velzen et al., 1999).

Inventory of Depressive Symptomatology – Self Report (IDS-SR)
The Dutch translation of the 30-item IDS-SR (Rush, Gullion, Basco, Jarrett, & Trivedi, 
1996) was used to assess levels of depressive symptomatology. The IDS-SR is a self-report 
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measure on which patients rate their symptoms on a scale of zero to three. The IDS-SR 
rates all DSM-IV core symptom domains including mood, cognitive and psychomotor 
symptoms, but also commonly associated symptoms including anxiety. The IDS-SR has 
excellent internal consistency (α = 0.92; Rush et al., 2003).

DATA ANALYSIS
In order to combine the baseline data from both studies, we first assessed potential 
differences between patient groups. Groups were compared on gender, age, age of onset, 
number of previous MDEs, last MDE severity, percentage of ADM use as well as clinical 
measures including HDRS17, DAS, LEIDS, RRS, PDQ-4+ (both continuous and categorical) 
and IDS-SR.

Subsequently, multiple imputation with 40 imputations was used to account for the 
8.8 % of the data that were missing. Multiple imputation is a state-of-the art technique, 
and preferred above other missing data approaches including case-wise deletion (Schafer 
& Graham, 2002). 

As suggested, the threshold for PDQ-4+ personality disorder diagnosis was increased 
by one criterion for each disorder (Van Velzen et al., 1999). We then used univariate 
regression analysis to examine the association of personality (both continuous pathology 
and presence versus absence of a diagnosis) on the following dependent measures: 
dysfunctional beliefs, cognitive reactivity, and rumination (brooding). We also examined 
whether personality pathology was related to an extreme response style on the DAS-A. 
Because the number of extreme responses showed strong deviations from a normal 
distribution, we used the non-parametric Mann Whitney U test instead. Moreover, we 
studied whether the presence versus absence of personality Clusters (A, B or C) was 
specifically related to any of the dependent measures. Finally, we analyzed cognitive 
vulnerability in the three most prevalent PDs. In all models we checked whether residual 
depressive symptomatology changed the effect of personality pathology on the 
dependent variable by adding the IDS-SR as a covariate in the analysis.

RESULTS

PRELIMINARY ANALYSES
In order to analyze the data of the two trials together, we first assessed differences 
between the two studies. Patients did not differ between trials with respect to gender, 
age, age of onset, number of previous MDEs, HDRS17 at inclusion, receiving current 
psychotherapy, personality disorders (continuous pathology, absence versus presence of 
a disorder, absence versus presence of a cluster, total number of disorders), dysfunctional 
beliefs (including extreme responses; DAS), cognitive reactivity, brooding, and residual 
symptoms (IDS-SR) (all ps > .05). Therefore, the baseline data of both trials was merged. 
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However, as expected, current use of ADM was higher in Study A than in Study B (100 % 
versus 51 %, χ2 (1, n = 307) = 80.380, p < .001). Moreover, last depressive episode severity 
was somewhat higher in Study A than in Study B (Mann Whitney U = 8619.5; z = -3.38; p = 
.001; 36 % severe versus 22 % severe). Controlling for ADM use and last episode severity 
did not change any of the results.

PATIENTS
In total 309 patients were included in both trials. Patients were predominantly female 
(68.6 %) and were currently in remission as defined by the HDRS17 (M = 3.6, SD = 2.8) with 
a median of 4 previous MDEs (IQR = 3.0). Table 3.1 presents the demographic and clinical 
characteristics of the complete sample.

Table 3.1: Baseline demographic and clinical characteristics (N = 309)

Characteristic n Descriptive

Female (%) 309 68.6

Age 309 46.6 (10.6)

Married or cohabiting (%) 308 59.5

Patients on antidepressants (%) 307 68.6

Current psychotherapy (%) 255 55.5

Median previous MDEs (IQR) 309 4.0 (3.0)

Age of first onset 301 29.1 (12.7)

Severity last episode a 308

Mild (%) 20.8

Moderate (%) 51.9

Severe (%) 27.3

Inclusion HDRS17 309 3.6 (2.8)

Dysfunctional beliefs (DAS-A) 281 130.6 (31.2)

Extremity of dysfunctional beliefs (DAS-A) 281 5.7 (5.8)

Cognitive reactivity (LEIDS) 274 105.0 (16.0)

Brooding (RRS) 275 11.2 (2.8)

Depressive symptomatology (IDS-SR) 294 17.5 (10.7)

Continuous PD score (PDQ-4+) 283 24.2 (12.5)

Number of PDs (PDQ-4+) 283 1.1 (1.5)

Note. Descriptive characteristics represent mean ± SD unless stated otherwise. IQR = Interquartile Range,  
PD = Personality Disorder.
a Last episode severity is based on the number of SCID-I depression symptoms (5 symptoms corresponds to 
mild, 6-7 symptoms corresponds to moderate, whereas 8-9 symptoms corresponds to severe depression).

PERSONALITY DISORDER PREVALENCE
We found an indication that 49.5% of the patients in our sample had a comorbid 
personality disorder. Of all patients 22.3 % had one PD, 14.5 % had two PDs and 12.7 % 
had three or more PDs. Most patients had a diagnosis in Cluster C (39.6 %) followed by 
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Cluster A (16.6%) and Cluster B (8.1%). Avoidant PD was the most prevalent disorder (29.7 
%), followed by obsessive compulsive PD (19.8 %), and then paranoid PD (9.2 %).

VULNERABILITY FOR CONTINUOUS AND CATEGORICAL PERSONALITY PATHOLOGY
As depicted in Table 3.2, both PD diagnosis and continuous pathology were significantly 
related to dysfunctional beliefs, cognitive reactivity and brooding. Continuous PD pathology 
accounted for 40 % of variation in dysfunctional beliefs. The results did not change significantly 
when we controlled for residual depressive symptoms (see supplemental Table 3.I).

Patients with a comorbid PD did not differ significantly from patients without 
comorbid PD on their level of extreme responses on the DAS-A (Mann Whitney U = 
11770.25, z = - .18, p = .86). 

Table 3.2: Univariate regression models of the presence of a PD and continuous personality 
pathology on the cognitive measures (N = 309)

Dependent variable B SE (B) R2 t p FMI

DAS – A

PD 27.02 3.23 .19 8.37 < .001 .06

Continuous PD 1.50 .11 .40 13.42 < .001 .16

LEIDS

PD 10.09 1.71 .11 5.90 < .001 .06

Continuous PD .52 .07 .19 7.7 < .001 .18

Brooding

PD 1.24 .35 .05 3.54 < .001 .20

Continuous PD .07 .02 .09 4.38 < .001 .38

Note.  FMI = Fraction Missing Information, DAS-A = Dysfunctional Attitude Scale Version A, LEIDS = Leiden 
Index of Depression Sensitivity

VULNERABILITY BY PERSONALITY CLUSTER
As depicted in Table 3.3, dysfunctional beliefs were significantly associated with the 
presence of a Cluster A (t (308) = 6.45, p < .001), Cluster B (t (308) = 6.07, p < .001) and 
Cluster C diagnosis (t (308) = 8.24, p < .001). The same was true for cognitive reactivity; 
Cluster A (t (308) = 3.41, p = .001), Cluster B (t (308) = 3.07, p = .002) and Cluster C (t 
(308) = 5.66, p < .001). Most of the variance in both dysfunctional beliefs and cognitive 
reactivity was accounted for by having a Cluster C diagnosis, remarkably more variance 
was explained in dysfunctional beliefs (R2 = .19) than in cognitive reactivity (R2 = .10). Only 
having a Cluster C diagnosis was significantly related to brooding scores (t (308) = 4.03, p 
< .001). 
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However, after controlling for residual symptoms, the presence of a PD diagnosis in Cluster 
A was no longer related to cognitive reactivity (t (308) = 1.72, p = .086). No other effects of 
controlling for residual symptoms were found (see supplemental Table 3.II).

Finally, non-parametric tests revealed that there were no differences in extremity of 
thinking on the DAS-A between the presence versus absence of a PD diagnosis in Cluster 
A, Cluster B and/or Cluster C (all p’s > .10).

Table 3.3: Univariate regression models of the presence of the PD clusters on the cognitive measures 
(N = 309)

Dependent variable B SE (B) R2 t p FMI

DAS - A

Cluster A 28.16 4.37 .12 6.45 < .001 .06

Cluster B 34.48 5.68 .12 6.07 < .001 .17

Cluster C 27.26 3.31 .19 8.24 < .001 .07

LEIDS

Cluster A 8.15 2.39 .04 3.41 .001 .13

Cluster B 9.69 3.16 .04 3.07 .002 .25

Cluster C 9.90 1.75 .10 5.66 < .001 .06

Brooding

Cluster A .66 .47 .01 1.42 .155 .21

Cluster B 1.08 .63 .01 1.70 .090 .37

Cluster C 1.37 .34 .06 4.03 < .001 .13

Note.  FMI = Fraction Missing Information, DAS-A = Dysfunctional Attitude Scale Version A, LEIDS = Leiden Index 
of Depression Sensitivity

VULNERABILITY IN THE THREE MOST PREVALENT PERSONALITY DISORDERS
Finally, we assessed cognitive vulnerability in the three most prevalent PDs in the current 
sample, being: Avoidant PD (n = 84), obsessive compulsive PD (n = 56), and paranoid 
PD (n = 26). Together, these three disorders comprised 72 % of the total number of PDs 
diagnosed (231 diagnoses in total).

Being diagnosed with an avoidant PD was significantly associated with dysfunctional 
beliefs (t (308) = 8.10, p < .001), reactivity of these beliefs (t (308) = 5.73, p < .001), as well as 
brooding (t (308) = 4.82, p < .001). Similarly, paranoid PD was associated with dysfunctional 
beliefs (t (308) = 6.33, p < .001), but also reactivity of these beliefs (t (308) = 2.91, p = 
.004). Although brooding was unrelated to having a Cluster A diagnosis in general, having 
a paranoid PD (Cluster A) was associated with brooding levels (t (308) = 2.13, p = .034). 
Remarkably, having an obsessive compulsive PD was unrelated to brooding (t (308) = 1.61, 
p = .11), although the effect was in the right direction. Having an obsessive compulsive 
PD was associated with higher levels of dysfunctional beliefs (t (308) = 5.30, p < .001) and 
cognitive reactivity (t (308) = 3.18, p = .002). After correcting for residual symptoms with 
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the IDS-SR, having a paranoid PD was no longer related to brooding (t (308) = 1.57, p = .11) 
and cognitive reactivity (t (308) = 1.70, p = .09). No other effects of controlling for residual 
symptoms were found.

DISCUSSION

The central aim of the current study was to examine potentially modifiable cognitive 
vulnerability factors (i.e., dysfunctional beliefs, extremity of beliefs, cognitive reactivity, 
and rumination) in patients remitted from MDD with and without a comorbid PD, in 
order to unravel why these patients might be prone to a chronic and persistent course 
of MDD (e.g., Grilo et al., 2010; Skodol et al., 2011), and to be able to specifically tailor 
interventions for this patient group. Our findings indicate that PDs after remission from 
recurrent MDD seem highly prevalent (49.5% prevalence). This closely resembles findings 
by previous studies that reported a 48% (Personality Assessment Form; recurrent MDD 
sample; Pilkonis & Frank, 1988), 50% (SCID-II; primarily recurrent MDD sample; Farabaugh 
et al., 2007), and 51.9% (SCID-II; primarily non-recurrent MDD sample; Sato et al., 1994) PD 
prevalence after remission, as well as a study during the acute-phase of MDD that asked 
patients to recall their typical self (Fournier et al., 2008). In line with Farabaugh et al. 
(2007), avoidant PD, obsessive compulsive PD, and paranoid PD were the most prevalent 
PDs in our remitted population.

We found that rumination was associated with both the presence of a PD and higher 
levels of PD pathology. A closer inspection revealed that rumination was associated 
with avoidant PD and not with obsessive compulsive PD (although the effect was in the 
right direction), as was also found in a student sample (Smith et al., 2006). Rumination 
might serve as a way of avoiding both cognitive and active problem solving, since it was 
found that rumination and avoidance (behavioral as well as cognitive and experiential) 
are associated (Cribb, Moulds, & Carter, 2006; Moulds, Kandris, Starr, & Wong, 2007). 
As rumination has also been linked to borderline PD dimensions in several previous 
studies (Smith et al., 2006; Watkins, 2009) we examined post-hoc whether this was also 
applicable to borderline PD in our patient group. Similar to paranoid PD, we found that 
borderline PD was related to rumination, however not over and above residual depressive 
symptomatology. This suggests that in these patients, rumination might be a reflection 
of depressive symptomatology instead of the PD itself. Since we assessed cluster 
classification in an exploratory fashion, future studies should attempt to replicate these 
findings. Moreover, since effective relapse prevention interventions are available (Guidi 
et al., 2011; Vittengl et al., 2007), it is worthwhile to examine whether these interventions 
target rumination specifically.

As far as we know, this was the first study that examined cognitive reactivity in 
remitted patients with and without a PD. According to Beck’s cognitive model applied 
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to personality disorders (Beck & Freeman, 1990; Pretzer & Beck, 1996) and suggested 
by previous studies (Craighead et al., 2011; Ilardi & Craighead, 1999), we expected 
dysfunctional beliefs to be more easily activated in patients with PD comorbidity. We 
indeed found that cognitive reactivity was associated with both having a PD or higher 
levels of PD pathology, which suggests that PD pathology might serve as an innate 
primer or stressor for dysfunctional beliefs. Cognitive reactivity was associated with 
classification in all three PD Clusters, although the association with Cluster A disappeared 
after controlling for residual depressive symptoms. 

Similar to our cognitive reactivity findings, and replicating previous studies (Farabaugh 
et al., 2007; Ilardi & Craighead, 1999), we also found that dysfunctional beliefs appear to 
represent an overarching cognitive vulnerability for all PD clusters. However, remarkable 
for a remitted population, dysfunctional beliefs showed a stronger association with 
PD levels (40% explained variance) than cognitive reactivity (19% explained variance). 
Even after controlling for residual symptomatology in our analyses, the association with 
dysfunctional beliefs remained the strongest. This could imply that, due to the innate 
stress caused by the PD, the DAS itself is also a measure of cognitive reactivity in this group. 
Given the moderate association between the LEIDS and depressive symptomatology (r = 
.30, p < .001), comparable to the DAS, the LEIDS appears to be affected by state effects 
of depression as well. Finally, we found that a dichotomous thinking style (i.e., rigid 
’black and white thinking’) was not specifically related to PDs or levels of PD pathology 
in our remitted patient group. Findings on the role of dichotomous thinking in PDs and 
borderline PD specifically (in the absence of MDD) have been mixed (Arntz & Ten Haaf, 
2012; Sieswerda et al., 2013; Veen & Arntz, 2000). A recent study demonstrated that instead 
of dichotomous thinking; negativistic thinking (i.e., general more negative evaluations of 
others) was typical for borderline PD (Sieswerda et al., 2013).

The cognitive model is not explicit about how and when early critical life events lead 
to an accumulation and consolidation of dysfunctional beliefs into MDD, PD or their 
combination (Beck & Freeman, 1990; Pretzer & Beck, 1996). It still has to be determined 
whether dysfunctional beliefs accumulate over time and consolidate into a PD, or whether 
they are a byproduct of the PD itself. The lack of differentiation in the associations of 
dysfunctional beliefs and cognitive reactivity with the PD clusters strongly suggests that 
this cognitive vulnerability might be an epiphenomenon of the PD (Craighead et al., 2011; 
Otto et al., 2007). Despite similar patterns, the low to moderate association (r = .44; p < 
.001) between dysfunctional beliefs (DAS) and their reactivity (LEIDS) does suggest that 
these questionnaires measure different constructs.

Strengths of the current study include use of a large recurrently depressed patient 
sample (N = 309), relatively unaffected by state effects (i.e., depressive symptomatology) 
due to remission of the MDE, the use of several well-validated measures, and the 
examination of a combination of cognitive vulnerability including rumination on the level 
of both PD clusters and disorders. Several limitations should also be taken into account. 
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First of all, we used a self-report instrument to diagnose PDs (i.e., the PDQ-4+) instead of 
the Semi-structured Interview for Personality Disorders (SCID-II). Although we adjusted 
the PDQ-4+ with one criterion to reduce over-diagnosis and, moreover, the prevalence of 
PDs in the current sample was comparable to other studies using remitted MDD samples 
(Farabaugh et al., 2007; Pilkonis & Frank, 1988; Sato et al., 1994), we cannot completely 
rule out that the PDQ-4+ overestimated the prevalence of PDs. Additionally, due to the low 
prevalence of some of the PDs (i.e., antisocial PD, n = 1; histrionic PD, n = 4; and narcissistic 
PD, n = 4), we were not able to examine cognitive vulnerability in these PDs specifically. 
Since all patients were in remission, the relations with cognitive indices we found might 
be an underestimation as patients with for example chronic episodes were not included in 
our trial. Moreover, the current study used a cross-sectional approach to study vulnerability 
in patients with a comorbid PD. Therefore, we were unable to determine whether these 
cognitive vulnerabilities indeed predict a poor MDD prognosis (i.e., faster, more severe 
or persistent relapse) in these patients prospectively. Finally, the inclusion criteria of our 
studies (i.e., highly recurrent group, absence of predominant anxiety disorder, between 
age of 18-65 years, fluent in Dutch,) might affect the generalizability of the results.

Future studies should attempt to replicate our findings on cognitive vulnerability and 
specific PDs. Since dysfunctional beliefs were more strongly associated with PDs after 
remission than cognitive reactivity, the question arises whether the assessment of mood-
linked activation of dysfunctional beliefs is relevant in this specific group. Future studies 
should also examine whether rumination and other modifiable cognitive vulnerability 
mediate the effects that PDs have on time to relapse, in order to be able to better 
understand the mechanisms that drive relapse prevention strategies. Subsequently 
tailoring preventive interventions (i.e., specifically targeting rumination in Cluster C PD 
patients) might improve their efficacy.
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Supplemental Table 3.I:  Multivariate regression models of the presence of a PD and continuous 
personality pathology on the cognitive measures with the IDS-SR in the first step (N = 309)

Dependent variable B SE (B) T p R2 change FMI

DAS – A

Step 1
IDS-SR 1.18 .15 8.00 < .001 .18 .07
Step 2
PD 19.53 3.43 5.70 < .001 .09 .08
Step 2
Continuous PD 1.35 .13 10.13 <.001 .23 .16

LEIDS

Step 1
IDS-SR .41 .08 5.04 <.001 .09 .14
Step 2
PD 7.63 1.88 4.06 < .001 .05 .09
Step 2
Continuous PD .47 .08 5.72 <.001 .11 .22

Brooding

Step 1
IDS-SR .04 .02 2.12 .034 .02 .27
Step 2
PD 1.10 .39 2.81 .005 .03 .29
Step 2
Continuous PD .07 .02 3.68 < .001 .07 .45

Note.  FMI = Fraction Missing Information, IDS-SR = Inventory of Depressive Symptomatology Self-Report, 
DAS-A = Dysfunctional Attitude Scale Version-A, LEIDS = Leiden Index of Depression Sensitivity
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Supplemental Table 3.II: Multivariate regression models of PD cluster classification on the cognitive 
measures with the IDS-SR in the first step (N = 309)

Dependent variable B SE (B) T p R2 change FMI

DAS - A

Step 1
IDS-SR 1.18 .15 8.00 < .001 .18 .07
Step 2
Cluster A 28.12 4.58 3.96 < .001 .05 .13
Step 2
Cluster B 25.70 5.70 4.51 < .001 .05 .24
Step 2
Cluster C 21.10 3.30 6.39 < .001 .10 .09

LEIDS

Step 1
IDS-SR .41 .08 5.04 <.001 .09 .14
Step 2
Cluster A 4.38 2.55 1.72 .086 .01 .17
Step 2
Cluster B 6.49 3.21 2.02 .044 .02 .28
Step 2
Cluster C 7.80 1.79 4.37 < .001 .06 .05

Brooding

Step 1
IDS-SR .04 .02 2.12 .034 .02 .27
Step 2
Cluster A .33 .51 0.66 .511 <.01 .26
Step 2
Cluster B .81 .66 1.24 .218 .01 .38
Step 2
Cluster C 1.24 .36 3.46 .001 .04 .14

Note.  FMI = Fraction Missing Information, IDS-SR = Inventory of Depressive Symptomatology Self-Report, 
DAS-A = Dysfunctional Attitude Scale Version-A, LEIDS = Leiden Index of Depression Sensitivity
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ABSTRACT

Background Childhood adversity may lead to depressive relapse through its long-lasting 
influence on stress sensitivity. In line with the stress sensitization hypothesis, minor 
(daily) stress is associated with depressive relapse. Therefore, we examine the impact of 
childhood adversity on minor stress and its predictive value on prospectively assessed 
depressive symptoms in recurrently depressed patients. 
Methods Stress sensitivity was assessed in 309 recurrently depressed adult patients, 
enrolled into two randomized trials while remitted. Stress sensitivity was assessed at 
baseline as the reported intensity and frequency of dependent and independent daily 
stress. Independent stress is externally generated, by for example an accident happening 
to a friend, while dependent stress is internally generated, for example getting into a 
fight with a neighbor. Hierarchical regression analyses were performed with childhood 
adversity, independent and dependent daily stress as predictor variables of prospectively 
measured depressive symptoms after three months of follow-up. 
Results We found that childhood adversity was not significantly associated with higher 
stress sensitivity. The intensity of both independent and dependent daily stress was 
predictive of depressive symptom levels at follow-up (unadjusted models respectively: B 
= 0.47, t = 2.05, p = .041, 95% CI = 0.02-0.92; B = 0.29, t = 2.20, p = .028, 95% CI = 0.03-0.55). 
No associations were found between childhood adversity and depressive symptoms at 
follow-up. 
Conclusion No evidence was found supporting stress sensitization in this recurrently 
depressed but remitted patient group. Nevertheless, our research indicates that daily 
stress might be a target for preventive treatment.
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INTRODUCTION

Major Depressive Disorder (MDD) is a highly recurrent disease with reported relapse and 
recurrence rates that range from 50-90% (American Psychiatric Association, 2000; Burcusa 
& Iacono, 2007). Each depressive episode heightens the risk of additional relapses and 
recurrences (American Psychiatric Association, 2000; Solomon et al., 2000). For readability 
we refer to the more conservative term relapse in case of relapse and recurrence (Hollon 
et al., 2006). There is ample evidence that the experience of childhood adversity is related 
to the persistence of depression and depressive relapse, even after successful treatment 
(Hardeveld et al., 2013; Harkness et al., 2012; Nanni et al., 2012). More specifically, sexual 
abuse and emotional neglect seem to be associated with a poor prognosis of depression, 
and appear as independent determinants of chronicity of the disorder (Brown & Moran, 
1994; Hovens et al., 2010; Klein et al., 2009; Wiersma et al., 2009). Knowledge on how 
childhood adversity leads to a poor prognosis of depression would provide insight into the 
causal processes and might help tailor treatment.

VULNERABILITY-STRESS
An explanation of childhood adversity, influencing the prognosis of depression, might be 
found in vulnerability-stress models (Abramson, Metalsky, & Alloy, 1989; Bleuler, 1963; 
Rosenthal, 1963; Zubin & Spring, 1977). Vulnerabilities, such as exposure to childhood 
adversity, are suggested to predispose someone to develop psychopathology after stress. 
Possibly, vulnerabilities cause heightened stress sensitivity on the long-term. Indeed 
associations are found between childhood adversities and an increased sensitivity to daily 
stressors in adult life (Comijs et al., 2007; Glaser et al., 2006; Wichers et al., 2009). This is 
supported by neurobiological studies as well, where a link between childhood adversities 
and epigenetic modifications to stress sensitivity has been demonstrated (Tyrka, Price, 
Marsit, Walters, & Carpenter, 2012).

Stress sensitivity: stress, such as life events or daily stressors, is known as one of the 
most consistent predictors of respectively onset and relapse in MDD (Bockting et al., 
2006a; Kendler, Thornton, & Gardner, 2001; Ten Doesschate et al., 2010a). According to the 
stress sensitivity or kindling hypothesis (Post, 1992), with increasing numbers of previous 
depressive episodes, the role of major life stress diminishes and minor daily life stress is 
considered as a more important predictor of depressive relapse (Bockting et al., 2006a; 
Mazure, 1998; Monroe & Harkness, 2005). There is indeed evidence that minor life stress, 
such as the loss of personal belongings, plays a role in initiating the return of depressive 
symptoms and depressive episodes (Bockting et al., 2006a; Monroe, Roberts, Kupfer, & 
Frank, 1996; Monroe et al., 2006; Ormel, Oldehinkel, & Brilman, 2001; Ten Doesschate et 
al., 2010a). So far, of the three studies that examined the impact of childhood adversities 
on stress sensitivity and subsequent depression, two demonstrated that the experience 
of childhood adversity was associated with higher stress sensitivity which successively 
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heightened the risk of depression onset in adulthood (LaNoue, Graeber, Hernandez, 
Warner, & Helitzer, 2012; McLaughlin, Conron, Koenen, & Gilman, 2010). Conversely, the 
third study found that childhood adversity did not lead to sensitivity to adult stress and 
therefore depression in an elderly cohort (55+ n=1887) (Comijs et al., 2007). Apart from the 
mere exposure to stress, McLaughlin and colleagues (2010) demonstrated that exposure 
to childhood adversity was related to a higher perceived intensity of adult daily stress. 
They suggest that a higher perceived intensity of stress could lead to negative mental 
health consequences after stress exposure.

Stress generation: according to the potentially modifiable stress generation hypothesis 
of Hammen (1991), characteristics and behaviors of persons themselves may lead to higher 
generation of stress. In this hypothesis, stress influenced by a person, such as having a 
disagreement, is defined as dependent stress and is considered to be more related to 
depression than externally generated independent stress, such as loss of a friend (i.e. stress 
generation; Hammen, 1991). In a recent study by Liu and colleagues (2013), the experience 
of childhood emotional neglect came forward as a unique predictor of dependent stress 
generation in participants with a history of depression, while independent stress was not 
a predictor. Depression itself is related to a heightened stress generation, even during 
remission (Hammen, 1991; Hammen, 2006). The influence of childhood adversity on stress 
could therefore eventually be overtaken by the influence of depression itself. Whether 
childhood adversity is associated to stress sensitivity, irrespective of previous episodes, 
is unknown.

CURRENT STUDY
In the current study we examine if an association between childhood adversity and the 
return of depressive symptoms exists in a currently remitted but recurrently depressed 
patient sample and if this is mediated by daily stress. We first studied if childhood 
adversity was related to 1) the return of depressive symptoms assessed at three month 
follow-up, 2) higher sensitivity to daily stress in general, and, depending on the actual 
presence of these associations, we examined 3) to what extent this was mediated by 
daily stress. Finally, additionally and aside from the mediation analysis, we examined 4) 
whether the reported frequency and intensity of daily stress was predictive of depressive 
symptoms at follow-up in recurrently depressed remitted patients. In line with Monroe et 
al. (2006), dependent and independent daily stress were examined separately to test for 
the stress generation hypothesis. We expected only dependent stress to be predictive of 
depressive symptoms after remission.
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METHODS

PARTICIPANTS
The study sample consisted of 309 recurrently depressed patients that entered the study 
while remitted. They were recruited as part of two Randomized Controlled Trials (RCT) 
evaluating the effectiveness of Preventive Cognitive Therapy (PCT) to prevent relapse in 
depression. Trial A included remitted recurrently depressed patients (n = 112) that used 
antidepressants and examines the effectiveness of face to face PCT in addition to or 
as alternative for antidepressant medication (ADM) versus ADM alone (for details see, 
Bockting et al., 2011a). Trial B included remitted recurrently depressed patients (n = 197) to 
examine the effectiveness of an online version of PCT in addition to Treatment as Usual 
(TAU) versus TAU alone (for details see, Bockting et al., 2011b). There were no restrictions 
regarding the type or frequency of current TAU and TAU could consist of ADM treatment, 
primary care, secondary care or no treatment at all. All participants were currently in 
remission at study start, for minimally two months but no longer than two years and 
experienced at least two depressive episodes in the past, assessed by the Structured Clinical 
Interview based on the Diagnostic and Statistical Manual of Mental Disorders (SCID-I; 
DSM-IV) (First et al., 1995) and a score of 10 or below on the 17-item Hamilton Rating Scale 
for Depression (HRSD17; Hamilton, 1960). The SCID-I, administered by trained researchers 
over the telephone, was used to assess the number of previous Major Depressive Episodes 
(MDE), their timing and duration. The two most recent episodes of depression were 
assessed at symptom level in the SCID-I interview, in which the severity of an episode was 
established by assigning severity scores based on the number of symptoms (5 symptoms 
corresponds to mild, 6-7 symptoms corresponds to moderate, whereas 8-9 symptoms 
corresponds to severe depression). All other episodes were assessed by the core DSM-IV-
TR criteria depressed mood (A1) or loss of interest (A2).  The SCID-I was also used to exclude 
participants with: a) current or past mania or hypomania, b) current or past psychosis, c) 
current alcohol- or drug abuse, d) predominant anxiety disorder. Further exclusion criteria 
were recent electroconvulsive therapy and organic brain damage. All baseline data were 
acquired using online questionnaires before PCT took place. Both studies were approved 
by the Medical Ethical Committee and the participants provided informed consent.

MEASURES

Childhood adversities
Adversities before the age of 16 were assessed retrospectively by the Dutch version of 
the Life Events Questionnaire (LEQ; Kraaij & de Wilde, 2001). Previous research rated the 
predictive validity of the LEQ as good (Kraaij & de Wilde, 2001). Emotional neglect and 
emotional abuse were not assessed by the LEQ. We assessed information with questions 
5a, 12 and 13, respectively concerning the occurrence of a) death of a parent, b) being 
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the victim of sexual abuse or, c) being the victim of physical abuse. Questions could be 
answered with yes (score=1) or no (score= 0). Although there is a variety of adverse 
events, many studies in this field focus on these specific events, which is why these were 
selected (Bockting et al., 2012; Hovens et al., 2010; Nemeroff et al., 2003; Spinhoven et al., 
2010; Wiersma et al., 2009). A dichotomous variable was made, in which the presence of 
one or more of the adversities assessed with questions 5a, 12, and 13 were coded as 1, and 
the absence of all three was coded as 0. 

Daily stress
The Dutch version of the Everyday Problem Checklist was used to assess the occurrence 
of 114 daily stressors in the three months preceding the baseline measurement (EPCL; 
Vingerhoets & Van Tilburg, 1994). The items were assigned to the subscales dependent 
stress (28 items) or independent stress (21 items) based on the manual of the EPCL 
(Vingerhoets & Van Tilburg, 1994). A subdivision into these subscales is useful because 
dependent stress is said to be more related to recurrent depression (Harkness, Bruce, & 
Lumley, 2006). An example of a dependent event is you got into a conflict with a colleague, 
and an independent event is you had to wait long at an appointment. Additionally, the 
subscales total frequency and total intensity of dependent and independent stress were 
calculated in accordance to the manual of the EPCL. The intensity of daily stress describes 
how the impact of stressors is experienced and the score could range from 0 (no impact) 
to 3 (very much impact). The reliability of all the 114 EPCL items was α = .97, this was α = .79 
for the dependent subscale (28 items) and α = .71 for the independent subscale (21 items). 

Depressive symptoms
The Dutch translation of the Inventory of Depressive Symptomatology was used to 
measure depressive symptoms at baseline and three month follow-up (IDS-SR; Rush, Giles, 
Schlesser, & Fulton, 1986). The inventory contains 30 items which can be answered on a 
4-point scale, ranging from 0 (no symptom) to 3 (almost always troubled by symptom). 
The reliability of this measure according to Rush et al. (1986) was good (α. = .79 - .85). In 
this study the reliability was good as well (α = .77).

STATISTICAL ANALYSES
All analyses were performed using SPSS version 20.0 and we considered two-sided 
p-values <.05 to be statistically significant. The characteristics of the study populations of 
the two trials were compared. 

In order to account for missing data on depressive symptoms prospectively measured 
at three month follow-up, we used multiple imputation by chained equations, which is a 
state-of-the art technique because it reduces the chance of systematic bias due to non-
random missing data (Schafer & Graham, 2002). Forty imputations were performed and 
were combined according to Rubin’s rules (Rubin, 1987). We restricted the analyses to 

C H A P T E R  4



	 71

the group that was randomized to the control conditions of both trials (continuation of 
ADM and TAU) because the experimental treatment (PCT) could have interacted with the 
effect of childhood adversity or daily stress on depressive symptoms. Separate regression 
analyses were performed with either childhood adversity or daily stress included as the 
only independent variable in the first step of the model. In step two we adjusted for 
gender, treatment group (TAU or continuation of ADM) and in step three for the number 
of previous depressive episodes.

Female gender was adjusted for because it is positively associated with both stress 
and depression and is no intermediary variable (Liu & Alloy, 2010). The number of previous 
depressive episodes is one of the most important predictors of future relapse (American 
Psychiatric Association, 2000), and could be considered a confounder. However, previous 
episodes may be part of the causal chain between childhood adversity and present 
depression and including previous episodes could imply overcorrection. Therefore, 
this variable was only included in the final supplementary step to investigate whether 
adversity was related to current depression independent of previous episodes. We did not 
control for baseline depressive symptoms because of our interest in the associations with 
depressive symptom levels rather than the three month change. 

If an overall association was found between childhood adversity and depression 
(Baron & Kenny, 1986), we performed another regression analysis with presence of 
childhood adversity entered in the first step and daily stress in the second step to examine 
if daily stress was a mediator of the possible relation between childhood adversity and 
depressive symptoms. The relative change in the regression coefficient for childhood 
adversity when daily stress was added as an independent variable was assumed to be a 
measure of mediation and was expressed as a percentage. The regression analyses were 
performed separately for dependent and independent daily stress and also for the daily 
stress intensity and frequency. 

RESULTS

Table 4.1 shows that most participants were female (68.6%) and had a mean age of 46.6 
years (SD = 10.6). Participants experienced a median of four previous depressive episodes 
(IQR = 3.0) and were remitted for seven months on average (SD = 6.2). The baseline level 
of depressive symptoms was low, with a mean score of 3.6 (SD = 2.8) on the HDRS17  and 
a mean of 17.5 (SD = 10.7) on the IDS-SR30. Almost one fourth of the participants reported 
having experienced childhood adversities (22.6%, n = 274). The trials did not differ on any 
of the demographic and clinical characteristics, except for ADM use. Because participants 
in Trial A had to use antidepressants continuously in the last six months to be included 
in the study this led to significant differences with regard to ADM use and the rate of 
visiting a general practitioner between Trial A and B. Furthermore, there was a statistically 
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significant difference between severity of the last depressive episode in both groups, with 
a higher number of participants having a severe previous episode in Trial A (36% versus 
22.3%). 

Table 4.1: Baseline demographic and clinical characteristics (N = 309)

Total
(N = 309)

Trial A
(n = 112)

Trial B
(n = 197) p a

Age 46.6 (10.6) 47.4 (9.8) 46.1 (11.0) .281

Female (%) 68.6 62.5 72.1 .097

Patients on antidepressants (%) 69.1 100.0 51.3 .000

Current psychotherapy (%) 24.2 25.2 23.5 .304

Age of first onset 29.1 (12.7) 28.6 (12.7) 29.3 (12.6) .657

Median previous MDEs (IQR) 4.0 (3.0) 4.0 (3.0) 4.0 (2.0) .087

Total inclusion HDRS17 3.6 (2.8) 3.4 (2.7) 3.8 (2.9) .242

Depressive symptomatology 17.5 (10.7) 18.9 (11.2) 16.7 (10.3) .092
(IDS-SR) (n = 294) (n = 107) (n = 187)

Severity last MDE

Mild (%) 20.8 11.7 25.9 .003

Moderate (%) 51.9 52.3 51.8

Severe (%) 27.3 36.0 22.3

Daily stress

Dependent frequency 13.4 (9.9)  9.8 (5.0)  9.9 (4.9) .757

Dependent intensity 13.3 (9.8) 12.6 (10.1) 13.6 (9.7) .135

Independent frequency  6.1 (3.4)  6.1 (3.6)  6.1 (3.3) .500

Independent intensity  7.9 (6.3)  7.9 (7.4)  7.9 (5.6) .603
(n=269) (n=99) (n=170)

Childhood adversity

Loss of a parent (%) 5.8  5.8 5.9 1.000

Physical abuse (%) 12.8 12.6 11.7 .849

Sexual abuse (%) 12.0 9.7 14.6 .267

Note.  Descriptive characteristics represent mean (SD) unless stated otherwise. 
MDE = Major Depressive Episode, IQR = Interquartile range, HDRS17 = 17-item Hamilton Rating Scale for 
Depression, IDS = Inventory of Depressive Symptomatology.
a  p-value based on chi-square statistic for categorical variables, analysis of variance for continuous variables, 
and the Mann-Whitney U for previous MDEs.

THE TAU AND CONTINUATION OF ADM GROUP
Of the total group, n = 138 participants were assigned to the TAU group (n = 82, Trial B) and 
continuation of ADM group (n = 56, Trial A) of which n = 40 (29%) participants suffered 
at least one childhood adversity. Another 144 participants were randomly assigned to 
the PCT group of which 32 (22.2%) suffered childhood adversity. At baseline there were 
no significant differences between mean depressive symptoms scores (IDS-SR30) for the 
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combined TAU and continuation of ADM group and the PCT group (respectively: M = 17.72, 
SD = 11.1; M = 17.49, SD = 10.2, p = .855). However the mean depressive symptom scores at 
three months follow-up were significantly higher in the combined TAU and continuation 
of ADM group than in the PCT group (respectively: M = 20.70, SD = 11.3; M = 16.95, SD = 
12.7, p = .016). There were no significant differences with regard to depressive symptoms 
measured three months after remission between the TAU and continuation of ADM 
groups (Trial A: M = 20.11, SD = 12.4; Trial B: M = 21.10, SD = 13.3; p = .678) and these data 
were merged. 

In the combined TAU and continuation of ADM group we estimated the pooled standard 
deviation (SD) of the IDS to be 13.0. Given this SD it was possible to detect moderate or 
larger effects (d = 0.53 or over) given 40 subjects with and 100 subjects without a history 
of childhood adversities, a two-sided alpha of 0.05 and a beta of 0.8.

REGRESSION ANALYSES
Childhood adversity did not significantly predict depressive symptoms at three months 
follow-up (B = 4.073, t = 1.522, p = .128, 95% CI = -1.18-9.33). Addition of any of the other 
variables in the next steps did not lead to any significant changes in this model (Table 
4.2). The R2 and adjusted R2 are small (respectively 0.048 and 0.019) indicating that only a 
small part in the variance of depressive symptoms is explained by the included variables. 
The presence of childhood adversity was not related to any of the daily stress subscales 
(r = -.007-.087). Therefore, we did not proceed to the analysis of a mediating role of daily 
stress.
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Table 4.2: Hierarchical regression model of the TAU and continuation of ADM group for the 
prediction of depressive symptoms at 3-month follow-up from childhood adversity (n = 138)

Variable B t 95% CI R2 Change

Step 1 0.023

(Constant) 19.535 14.044** [16.81, 22.26]

CA presence 4.073 1.522 [-1.18, 9.33]

Step 2 0.007

(Constant) 19.727 4.967** [11.94, 27.51]
CA presence 4.035 1.504 [-1.23, 9.30]
Female gender 1.553 0.629 [-3.29, 6.40]
Treatment group -0.874 -0.371 [-5.50, 3.75]

Step 3 0.002

(Constant) 15.540 3.154** [5.88, 25.20]
CA presence 4.046 1.515 [-1.20, 9.29]
Female gender 1.029 0.417 [-3.81, 5.87]
Treatment group -0.827 -0.353 [-5.42, 3.77]
Number of previous MDEs 3.176 1.430 [-1.18, 7.53]

Note.  CA= Childhood adversity; R2 final model = 0.048, Adjusted R2 = 0.012 
* p < 0.05
** p < 0.01

DAILY STRESS AS A PREDICTOR OF DEPRESSIVE SYMPTOMS AT FOLLOW-UP
All baseline daily stress subscales showed moderate to high correlations among themselves 
(r = .414-.819, p < .01) and with baseline depressive symptoms (r = .308-.399, p < .01). To 
prevent loss of explained variance in depressive symptoms, four separate regression 
analyses were performed for each daily stress subscale (Tables 4.3-4.6). Both the reported 
intensity of independent- and dependent daily stress significantly predicted depressive 
symptoms at three months follow-up (respectively: B = 0.470, t = 2.046, p = .041, 95% 
CI = 0.02-0.92; B = 0.291, t = 2.202, p = .028, 95% CI = 0.03-0.55). After adjustments in 
the next steps, these results did not change significantly. Frequency of independent and 
dependent daily stress did not significantly predict depressive symptoms and again these 
results did not significantly change after adjustments. The R2 of all the total models was 
small (0.044-0.073) as were the adjusted R2 of the total models (0.015-0.045), meaning 
that only a small part of the variation in prospectively depressive symptoms in remitted 
recurrently depressed patients was explained by the variables in the model. 
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Table 4.3:  Hierarchical regression model of the TAU and continuation of ADM group for the 
prediction of depressive symptoms at 3-month follow-up from independent stress intensity (n = 138)

Variable B t 95% CI R2 Change

Step 1 0.039**

(Constant) 17.244 8.423** [13.23, 21.26]
Independent stress, intensity 0.470 2.046* [0.02, 0.92]

Step 2 0.009

(Constant) 16.185 3.609** [7.39, 24.98]
Independent stress, intensity 0.488 2.086* [0.03, 0.95]
Female gender 2.244 0.910 [-2.59, 7.08]
Treatment group -0.415 -0.177 [-5.01, 4.18]

Step 3 0.025

(Constant) 10.768 1.967* [0.33, 24.50]
Independent stress, intensity 0.533 2.279* [0.07, 0.99]
Female gender 1.676 0.684 [-3.13, 6.48]
Treatment group -0.315 -0.136 [-4.87, 4.24]
Number of previous MDEs 3.785 1.711 [-0.55, 8.12]

Note.  R2 final model = 0.073, Adjusted R2 = 0.045
* p < 0.05
** p < 0.01

Table 4.4: Hierarchical regression model of the TAU and continuation of ADM group for the 
prediction of depressive symptoms at 3-month follow-up from dependent stress intensity (n = 138)

Variable B t 95% CI R2 Change

Step 1 0.044

(Constant) 17.024 8.261** [12.98, 21.07]
Dependent stress, intensity 0.291 2.202* [0.03, 0.55]

Step 2 0.005

(Constant) 17.001 3.936** [8.53, 25.47]
Dependent stress, intensity 0.284 2.138* [0.02, 0.54]
Female gender 1.257 0.514 [-3.54, 6.05]
Treatment group -0.525 -0.223 [-5.13, 4.08]

Step 3 0.016

(Constant) 13.218 2.542* [3.02, 23.42]
Dependent stress, intensity 0.276 2.086* [0.02, 0.54]
Female gender 0.781 0.319 [-4.02, 5.58]
Treatment group -0.492 -0.210 [-5.08, 4.09]
Number of previous MDEs 2.954 1.343 [-1.36, 7.27]

Note.  R2 final model = 0.064, Adjusted R2 = 0.036
* p < 0.05
** p < 0.01
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Table 4.5: Hierarchical regression model of the TAU and continuation of ADM group for the 
prediction of depressive symptoms at 3-month follow-up from independent stress frequency (n = 
138)

Variable B t 95% CI R2 Change

Step 1 0.022
(Constant) 17.321 6.907** [12.40, 22.24]
Independent stress, frequency 0.561 1.554 [-0.15, 1.27]
Step 2 0.009
(Constant) 16.569 3.459** [7.17, 25.96]
Independent stress, frequency 0.591 1.609 [-0.13, 1.31]
Female gender 2.138 0.860 [-2.74, 7.01]
Treatment group -0.617 -0.261 [-5.25, 4.01]
Step 3 0.023
(Constant) 11.292 1.960 [-0.01, 22.59]
Independent stress, frequency 0.659 1.800 [-0.06, 1.38]
Female gender 1.598 0.646 [-3.25, 6.45]
Treatment group -0.531 -0.227 [-5.13, 4.06]
Number of previous MDEs 3.631 1.631 [-0.74, 8.00]

Note.  R2 final model = 0.054, Adjusted R2 = 0.026
* p < 0.05
** p < 0.01

Table 4.6: Hierarchical regression model of the TAU and continuation of ADM group for the 
prediction of depressive symptoms at 3-month follow-up from dependent stress frequency (n = 138)

Variable B t 95% CI R2 Change

Step 1 0.018

(Constant) 17.440 6.703** [12.34, 22.54]
Dependent stress, frequency 0.337 1.427 [-0.13, 0.80]

Step 2 0.007

(Constant) 17.543 3.800** [8.49, 26.60]
Dependent stress, frequency 0.339 1.428 [-0.13, 0.80]
Female gender 1.673 0.675 [-3.19, 6.53]
Treatment group -0.888 -0.376 [-5.52, 3.74]

Step 3 0.018

(Constant) 13.361 2.430* [2.58, 24.15]
Dependent stress, frequency 0.339 1.435 [-0.12, 0.80]
Female gender 1.150 0.465 [-3.70, 6.00]
Treatment group -0.841 -0.358 [-5.45, 3.76]
Number of previous MDEs 3.171 1.428 [-1.18, 7.53]

Note.  R2 final model = 0.044, Adjusted R2= 0.015 
* p < 0.05 
** p < 0.01
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DISCUSSION

Our first research aim was to investigate the influence of childhood adversity on depressive 
symptoms three months after remission and whether adult daily stress was a mediator of 
this potential influence. We found no support for our hypothesis that childhood adversity 
predicts depressive symptoms. Additionally, in contrast to our hypothesis, childhood 
adversity was not related to daily stress in later life either. This is at odds with previous 
research where childhood adversity led to higher later life stress sensitivity which in turn 
predicted the onset of depression (LaNoue et al., 2012; McLaughlin et al., 2010). However, 
this is the first investigation of the effect of childhood adversity on daily stress and 
prospectively measured depressive symptoms in recurrently depressed patients while 
remitted. Importantly, these findings have to be interpreted in the context of our highly 
recurrent study sample. With a median of four previous depressive episodes (IQR = 3.0), a 
potential effect of childhood adversity on risk of relapse might have been overshadowed. 
Unfortunately, we cannot compare this to other related studies, because in comparable 
studies the information on the mean or median number of previous depressive episodes 
was not mentioned (Collishaw et al., 2007; Ritchie et al., 2009; Suija, Aluoja, Kalda, & 
Maaroos, 2011; Wainwright & Surtees, 2002).

Alternatively, different pathways could lead from childhood adversity to depressive 
relapse. Cognitive variables such as dysfunctional attitudes may play a role, given that 
they develop early in life and the occurrence of childhood adversities is presumed to 
negatively influence their development (Beck, 1967). Evidence for this pathway was found 
in previous research in patients with a history of depression, where a negative cognitive 
style was a mediator in the relation between childhood adversity and stress generation 
(Liu et al., 2013). More research is needed to specify this potential pathway in recurrent 
depression. 

A final research aim was to examine if daily stress was predictive of depressive 
symptoms measured three months after baseline remission. In line with previous research, 
(McLaughlin et al., 2010), we found intensity of dependent and independent daily stress 
to be predictive of subsequent depressive symptoms after remission. Although we 
expected only dependent stress to be predictive, our finding is consistent with the study 
of Monroe et al. (2006). In their study, 126 recurrently depressed patients were followed 
over three years of maintenance treatment, where ‘subject focused independent daily 
stress’ (an event that happens to a person self instead of an acquaintance or relative) 
was predictive of depressive relapse. Abramson, Seligman, and Teasdale (1978) suggested 
that independent stress poses a risk for depressive relapse because of the lack of control 
an individual experiences when independent events occur which heightens the stress 
response.
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STRENGTHS AND LIMITATIONS
While it is an advantage to study this high risk of relapse patient group to determine 
whether childhood adversity and daily stress influence the return of depression, the 
downside is that the experience of previous episodes could make the detection of pathways 
from childhood adversity to depressive relapse difficult. The following limitations have to 
be taken into account. First, the level of depressive symptoms at three month follow-up 
is relatively low since patients were remitted at study start which could make finding an 
effect difficult. Second, the limited follow-up time of three months and relatively small 
sample size may lower the chance of detecting an effect. However, based on the number 
of patients with versus without exposure to childhood adversity, detection of a moderate 
to large effect seemed possible. Although this standard deviation was derived out of 
our own study, it was comparable to other MDD populations (Schulte-van Maaren et 
al., 2013). Third, while retrospective assessment of childhood adversity is representative, 
irrespective of presence of mental illness even up to 20 years (Lizardi & Klein, 2005), 
self-report is said to lead to less strong associations than contextual measures (Kessler, 
Davis, & Kendler, 1997). Alloy, Liu and Bender (2010) state that using a self-report checklist 
as assessment tool of stressful life events could lead to more interpretative biases by 
patients and the lack of contextual information makes it hard to differentiate between 
dependent and independent events. Furthermore, information about the intensity and 
frequency of childhood adversity is missing, but could be decisive with regard to long-
lasting influences on stress and depression. Fourth, there is a wide variety of other types 
of childhood adversity that were not assessed but could be of importance. For example 
emotional neglect and emotional abuse were not assessed in our study, although they are 
potentially important to the prognosis of depression (Brown & Moran, 1994; Hovens et 
al., 2010; Wiersma et al., 2009). Additionally previous research in patients with a history 
of depression showed that specifically emotional neglect was the significant predictor 
of prospective negative dependent events (Liu et al., 2013). Fifth, the participants in this 
study were recruited for two studies that differed with respect to ADM use and the mean 
severity of the previous depressive episode. Although we controlled for treatment group, 
these differences still may have influenced the results. Sixth, the low level of variance 
in depressive symptoms explained by intensity of daily stress suggests the existence of 
other predictors of depressive symptoms.

CONCLUSION AND FUTURE DIRECTIONS
Our study suggests that the perceived intensity of daily stress is a predictor of depressive 
symptoms three months after remission, which heightens the risk of relapse in 
recurrently depressed patients. The intensity of daily stress is potentially modifiable and 
could therefore be a treatment aim in the prevention of depressive relapse, irrespective 
of experienced childhood adversity. There is an indication that PCT reduces the negative 
influence of daily stress on depressive relapse (Bockting, Spinhoven, Koeter, Wouters, 
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Visser, & Schene, 2006b; Ten Doesschate et al., 2010a), but more information on the 
course of daily stress is required to examine long-term treatment effects on daily stress 
and relapse. Other studies with a larger sample size and a longer follow-up time are 
needed to replicate these findings and to examine other potential pathways of childhood 
adversity to depressive relapse, including cognitive variables.

Note
1 Chi square tests were used to test differences in dichotomous variables and independent 
sample T-Tests were applied to normally-distributed continuous variables, for non-
normally distributed variables the non-parametric Mann-Whitney U statistic was used.
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CHAPTER 5 
 
 

Can a One-item Mood Scale do the Trick? 
Predicting Relapse over 5.5-Years in Recurrent 
Depression

Based on: 
Van Rijsbergen, G.D., Bockting, C.L.H., Berking, M., Koeter, M.W.J., & Schene, A.H. (2012). 
Can a One-item Mood Scale do the Trick? Predicting Relapse over 5.5-Years in Recurrent 
Depression. PLoS ONE 2012; 7(10).
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ABSTRACT

Objective To examine whether a simple Visual Analogue Mood Scale (VAMS) is able to 
predict time to relapse over 5.5-years. 
Methods 187 remitted recurrently depressed out-patients were interviewed using 
the Structured Clinical Interview for DSM-IV Axis I Disorders (SCID-I) and the 17-item 
Hamilton Depression rating scale (HAM-D) to verify remission status (HAM-D < 10). All 
patients rated their current mood with the help of a Visual Analogue Mood Scale (VAMS) 
at baseline and at a follow-up assessment three months later. Relapse over 5.5-years was 
assessed by the SCID-I. 
Results Cox regression revealed that both the VAMS at baseline and three months later 
significantly predicted time to relapse over 5.5-years. Baseline VAMS even predicted 
time to relapse when the number of previous depressive episodes and HAM-D scores 
were controlled for. The baseline VAMS explained 6.3% of variance in time to relapse, 
comparable to the HAM-D interview. 
Discussion Sad mood after remission appears to play a pivotal role in the course of 
depression. Since a simple VAMS predicted time to relapse, the VAMS might be an easy 
and time-effective way to monitor mood and risk of early relapse, and offers possibilities 
for daily monitoring using e-mail and SMS.
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INTRODUCTION

Major Depressive Disorder (MDD) is a recurrent disorder with 80% risk of relapse in 
the absence of adequate treatment (Mueller & Leon, 1999). After remission, residual 
symptoms are a consistent predictor of relapse (Judd et al., 1998a; Paykel et al., 1995). Since 
residual symptoms are known to fluctuate within patients (Judd et al., 1998b), thorough 
and frequent monitoring after remission is important in order to detect potential relapse.

The semi-structured Hamilton Depression rating scale (HAM-D) interview (Hamilton, 
1960) is one of the most frequently used instruments to monitor patients and assess 
depressive symptomatology (Williams, 2001). Higher scores on the HAM-D have 
been found to predict relapse (Bockting et al., 2006a; Kennedy & Paykel, 2004; Taylor, 
Walters, Vittengl, Krebaum, & Jarrett, 2009; Ten Doesschate et al., 2010a). Nevertheless, 
administration of the HAM-D has some disadvantages including its extensive length 
(similar to self-report measures; IDS-SR: 30 items, BDI-II: 21 items), time required for 
administration, and reliance on training (Engelhardt et al., 2006; Hooijer et al., 1991). 
Unidimensional subscales (six up to 14 items) derived from the HAM-D were comparable 
to the total HAM-D in predicting which patients had remitted from acute MDD (Bech, 
1975; Bech, 1981; Bech, Allerup, Reisby, & Gram, 1984; Entsuah, Shaffer, & Zhang, 2002; 
Maier & Philipp, 1985; Ruhé, Dekker, Peen, Holman, & De Jonghe, 2005). However, even 
less extensive versions of the HAM-D are time consuming and rely on training.

Depressed mood after remission appears to be an important symptom in the 
process of relapse. A recent study demonstrated that depressed mood after remission, 
as assessed by the Mood Spectrum Self-report Questionnaire, was predictive of relapse 
over 6 months in remitted patients (Rucci et al., 2011). Moreover, mood reactivity to a sad 
mood provocation (i.e. increases in sad mood) was a vulnerability factor in 48 remitted 
depressed patients (Lethbridge & Allen, 2008), and predicted relapse over 5.5-years 
prospectively in 172 remitted recurrently depressed patients (Van Rijsbergen et al., 2013). 
Depressed mood is also among the symptoms experienced in both the prodromal and 
the residual phase of depression (Iacoviello et al., 2010). This finding provides empirical 
support for the rollback theory in which residual symptoms are considered prodromal 
symptoms for the next depressive episode (Fava, Grandi, Canestrari, & Molnar, 1990; Fava, 
Grandi, Zielezny, & Canestrari, 1994; Iacoviello et al., 2010).

Mood can be assessed within one minute with a simple Visual Analogue Mood Scale 
(VAMS), on which patients rate their current mood by placing a single mark on a simple 
10-centimeter line with ‘happy’ and ‘sad’ on either side. Indication of current mood using 
a 10-centimeter black line was found to correlate with HAM-D (r = .79; anchors ‘normal’ to 
‘most depressed’) and BDI (r = .58; anchors ‘not at all depressed’ to ‘most depressed’) scores 
and was also able to detect clinical change (Ahearn, 1997; Cella & Perry, 1986; Killgore, 1999; 
Little & McPhail, 1973; Luria, 1975; Zealley & Aitken, 1969). Benefits of a VAMS include the 
limited amount of time and absence of clinical training required, easy comprehensibility, 
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and easy application throughout daily life of a high risk patient. Moreover, the VAMS offers 
opportunities for mood monitoring via internet and text messages. We are unaware of any 
studies using a VAMS in the prediction of relapse in depression.

Therefore the current study is the first to examine a) whether a VAMS predicts time 
to relapse in depression over 5.5-years in patients currently in remission from MDD, and b) 
the amount of variance explained in predicting time to relapse by the VAMS alone as well 
as c) when added to the HAM-D interview and vice versa.

METHODS

PARTICIPANTS
The current study was part of a Randomized Controlled Trial comparing the effectiveness 
of preventive Cognitive Therapy (CT) added to Treatment As Usual (TAU) and compared 
to TAU alone in the prevention of relapse. The protocol was approved by the Amsterdam 
Medical Center ethical board. All patients provided written informed consent prior to 
participation in the study (see Bockting et al., 2005; Bockting et al., 2009 for more details). 
All participants of the RCT participated in the current study. In order to participate in 
the study patients had a) experienced two or more Major Depressive Episodes (MDEs) 
in the previous five years and b) current remission of MDE for at least 10 weeks but no 
longer than two years both defined according to the Diagnostic and Statistical Manual of 
Mental Disorders (DSM–IV, American Psychological Association, 1994) and assessed with 
the Structured Clinical Interview for DSM–IV (SCID, Spitzer et al., 1990) administered by 
trained interviewers; and c) a current score of <10 on the HAM-D. Exclusion criteria were: 
current mania or hypomania or a history of bipolar illness, any psychotic disorder (current 
and previous), organic brain damage, alcohol or drug abuse, predominant anxiety disorder, 
recent electroconvulsion therapy, recent cognitive treatment or receiving CT at the start 
of the study, or current psychotherapy with a frequency of more than twice a month.

MEASURES

Visual Analogue Mood Scale
Patients were asked to rate their current mood at baseline and three months after baseline 
by placing a cross on a Visual Analogue Mood Scale (VAMS) with the following instruction: 
‘You can answer the following question by placing a cross on the line from 0 to 10: at 
the moment I feel..’. The VAMS measured 100 mm between the two anchors with the 
descriptor “happy” located to the left of the center while “sad” was located on the right.

17-item Hamilton Depression rating scale
The 17-item Hamilton Depression rating scale (HAM-D, Hamilton, 1960) was used by 
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telephone (Simon, Revicki, & VonKorff, 1993) to assess levels of depressive symptomatology 
at baseline and three months after baseline. This widely used semi-structured interview 
covers affective, behavioral and biological symptoms with scores that range between 0 
and 52. The HAM-D was administered by trained research assistants and psychologists 
who were blind to treatment condition. Second ratings (n = 17) demonstrated high 
intraclass correlation (r = .94), indicating high agreement.

Relapse/recurrence
The main outcome measure was time to relapse/recurrence assessed using the SCID-I. 
Current and past MDEs were checked for all patients at five assessment-points (3, 12, 
24, 36 and 66 months). To keep the assessors blind with respect to treatment condition, 
we instructed participants not to reveal this information to the interviewers. Kappa 
(κ) for interrater agreement on relapse between the interviewers and an independent 
psychiatrist, assessed over the assessment period, ranged between 0.94 to 0.96, indicating 
excellent agreement.

Use of Antidepressant Medication (ADM)
Patients were asked about their use of ADM for the last depression before entry of the study 
and whether they continued using ADM after remission (Bockting et al., 2007; Ten Doesschate 
et al., 2009). During the first two years of the study, every three months, information on 
ADM (type and dosage) over the previous month was monitored using the Trimbos/iMTA 
Self-Report Questionnaire for Costs associated with Psychiatric Illness (Hakkaart-van Roijen, 
van Straten, Donker, & Tiemens, 2002), which covers a maximum recall period of one month. 
Additionally, information on continuous use was also collected by the interviewer during 
the 24, 36 and 66 month interviews retrospectively. Adherence was assessed with the 
Medication Adherence Questionnaire (MAQ; Morisky, Green, & Levine, 1986).

STATISTICAL ANALYSIS
First of all, we were interested in the prediction of time to relapse within 5.5-years by the 
VAMS at the two available assessment-points (baseline and three months after baseline). 
We used survival analysis (Cox regression) in which patients who dropped-out or who did 
not relapse within 5.5-years were treated as censored. Since use of ADM and number of 
previous episodes might influence VAMS scores, we checked all models for confounding 
by these variables.

To assess whether CT moderated the relation between the predictors and relapse, we 
examined the two-way interaction of Condition x predictor and the three-way interaction 
of Condition x predictor x Previous MDEs since in a previous study the number of previous 
MDEs was a moderator of predictors of interest on relapse (Bockting et al., 2005; Bockting 
et al., 2009). If CT affected this relation the analysis was restricted to the control group 
only, otherwise the analysis was performed on the complete sample.
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Moreover, we were interested in the amount of variance explained in time to relapse by 
the VAMS and the HAM-D interview. Since Cox regression does not provide a measure for 
explained variance directly, we calculated explained variance using Nagelkerke’s R2 (1991) 
formula. We calculated explained variance for a model containing the VAMS only, as well 
as two combined models in which the HAM-D was entered in the first block whereas the 
VAMS was entered in the second block and vice versa.

RESULTS

PATIENT CHARACTERISTICS AND FLOW
In total 187 formerly depressed patients were included in the study. For the analyses we 
excluded 15 patients (drop-outs), resulting in a remaining 172 patients. Drop-outs were 
slightly younger (t(170) = -2.25, p = 0.03), but did not differ on any other characteristic. 
Demographic and clinical characteristics are summarized in Table 5.1. Patients were 
predominantly female (74%) and were currently in remission of a highly recurrent MDD 
(median number of MDEs: 4.0) with 3.8 residual symptoms (HAM-D) on average.

PRELIMINARY VAMS ANALYSES
The VAMS at baseline and three months later demonstrated moderate stability and were 
significantly associated (r = .30; p < 0.001). After controlling for depressive symptoms 
(HAM-D17) at three months after baseline, both VAMS measurements remained 
significantly associated (r = .25; p = 0.001).

Table 5.1:  Demographic and Clinical Characteristics at Baseline

TAU
(n = 84)

TAU + CT
(n = 88)

Demographicsa

Female % (n) 74.0 (62) 73.0 (64)
Age 43.4 (9.8) 45.9 (9.1)
Median previous episodes (IQR) 3.0 (3.8) 4.0 (3.8)
Age of first onset 28.1 (12.5) 28.9 (12.6)
Patients on antidepressants % (n) 50.0 (42.0) 52.0 (46.0)

Clinical characteristics

VAMSbaseline 37.0 (21.0) 34.0 (20.0)
VAMSthree months 33.0 (19.0) 32.0 (18.0)
Total HAM-D17 3.7 (2.9) 3.8 (2.8)

Note. TAU = Treatment As Usual, CT = Cognitive Therapy, IQR = Interquartile Range, VAMS = Visual Analogue 
Mood Scale.
a All values represent mean (SD) unless stated otherwise.
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PREDICTION OF RELAPSE USING THE VAMS
Since none of the interaction terms were significant and neither the number of previous 
MDEs nor use of ADM confounded the predictor of interest, interaction terms were 
subsequently dropped from the model and Cox regression was fitted with the individual 
predictor only (see supplemental Tables 5.I and 5.II for interaction coefficients).

Cox regression revealed that the baseline VAMS significantly predicted time to relapse 
in 5.5-years (Wald χ (2,1) = 11.758, p = 0.001, hazard ratio = 1.15). Each centimeter increase 
on the VAMS increased the prospective risk of relapse with a factor 1.15 (15%). The baseline 
VAMS remained a significant predictor over and above the most consistent predictors of 
relapse, the total HAM-D and the number of previous MDEs.

In order to replicate prediction of relapse by a single VAMS in the current sample, 
we subsequently investigated whether a single VAMS administered three months after 
baseline was also predictive of relapse. Again, a single VAMS predicted time to relapse in 
5.5-years (Wald χ (2,1) = 7.091, p = 0.008, hazard ratio = 1.12), though this time not over and 
above the total HAM-D.

COMPARING EXPLAINED VARIANCE OF THE BASELINE VAMS TO THE HAM-D
A previous study on this sample already demonstrated that the total baseline HAM-D 
predicted time to relapse, and explained 6.0% in variance of time to relapse over 5.5-years 
(Ten Doesschate et al., 2010a).

We were now interested in the amount of variance explained by the baseline VAMS, 
which was 6.3% (comparable between conditions, 5.5% for TAU and 6.8% for TAU + CT). 
Second, when the VAMS was added to a model already containing the HAM-D, explained 
variance of the model increased from 6.0% to 10.3%. Likewise, when the total HAM-D was 
added to a model already containing the VAMS, an additional 4.1% was explained.

DISCUSSION

The current study focused on the question whether a simple Visual Analogue Mood Scale 
(VAMS) predicted time to relapse in depression over 5.5-years, and how well the VAMS 
predicted time to relapse compared to the HAM-D.

The current study demonstrated that even a simple VAMS was able to predict time to 
relapse for 5.5-years in recurrently depressed patients currently in remission. Both VAMS 
measurements (at baseline and three months later) predicted time to relapse and were 
significantly associated to each other. The baseline VAMS even predicted relapse over 
and above a frequently used depression interview, i.e. the HAM-D interview. Our findings 
stress the relevance of mood as a risk factor for relapse, which is in line with previous 
studies (Lethbridge & Allen, 2008; Van Rijsbergen et al., 2013).
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Moreover, the baseline VAMS predicted time to relapse for 5.5-years comparable to the 
HAM-D interview in terms of explained variance. When the VAMS was added to the 
HAM-D, additional variance was explained. However, the same was true when HAM-D 
was added to the VAMS, suggesting differences in what both instruments measure. 
Nevertheless, the predictive power of the VAMS as well as the HAM-D was indicative 
of a small effect size (6% in variance). Potentially, when assessed repeatedly, explained 
variance of the VAMS might increase.

Previous use of a Visual Analogue Scale in patients already demonstrated high 
convergent validity (r = .85) and test re-test reliability (r = .96) in the improvement of 
winter depression in 162 patients receiving light therapy (Lingjærde & Føreland, 1998). 
Furthermore, a Visual Analogue Scale was also able to detect depressive symptoms 
among 157 elderly patients with cognitive impairments (Kertzman et al., 2004), but also 
in patients suffering from somatic illnesses including coronary syndrome (Di Benedetto 
et al., 2005) and diabetes mellitus (Maas-van Schaaijk, Odink, Ultee, & van Baar, 2011). The 
current study extends the use of a VAMS to the prediction of relapse in depression. The 
VAMS is easily administered in less than a minute and might be a feasible way to assess 
patients at high risk of relapse in clinical practice. Moreover, the VAMS could be used 
in combination with the HAM-D in stepwise monitoring, as a tool for early detection of 
relapse using new devices including mobile phone applications, short message service 
and e-mail monitoring (Bockting et al., 2011b; Farrer, Christensen, Griffiths, & Mackinnon, 
2012; Johansson et al., 2012; Johansson, Sjöberg et al., 2012). When mood on the VAMS 
appears to be low, monitoring could be intensified using the HAM-D interview.

Several limitations of the current study have to be noted. First of all, since Cox 
regression does not provide explained variance directly, explained variance had to be 
calculated using Nagelkerke’s R2 (Nagelkerke, 1991). The amount of variance explained 
should therefore be considered as an estimation. Second, although we checked our 
analyses for confounding by baseline use of ADM, we cannot completely rule out the 
potential influence of ADM on prediction by the VAMS later in the study since actual use 
was monitored only twice (retrospectively) in the final 3.5-years of the study. Third, the 
three-month stability of the VAMS used in the current study was maximal moderate. 
The use of this simple and quick screening instrument might thus result in decreases 
in reliability. Finally, lack of standardization of the VAMS has resulted in many different 
one-item mood scales. While in the current study, similar to previous studies (Kuyken et 
al., 2010; Segal et al., 1999; Segal et al., 2006), ‘happy’ and ‘sad’ were used as anchors, 
other anchors have been described in the literature as well, i.e. ‘neutral’ to ‘sad’, ‘not at all 
depressed’ to ‘most depressed’, ‘worst mood’ to ‘best mood’ (Ahearn, 1997; Cella & Perry, 
1986; Luria, 1975; Nyenhuis et al., 1997), which makes it difficult to compare the VAMS 
among studies and could explain differences in results. It is currently unknown which 
anchors are most reliable in measuring mood. Future studies should therefore focus on 
optimizing the VAMS scale by determining the most sensitive and reliable anchor points. 
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Furthermore, since previous studies indicate that mood and fluctuations in mood are 
related to relapse (Lethbridge & Allen, 2008; Van Rijsbergen et al., 2013), studies should 
include repeated assessment of mood (daily sampling) to study the stability of mood and 
thereby enhance early detection of relapse.

Supplemental Table 5.I:  Three-way interaction of Condition x predictor x Previous MDEs (n = 172)

Predictor
(β1)

Condition
(β2)

Number of     
previous MDEs 

(β3)

Number of 
previous MDEs x 

predictor 
(β4)

Number of 
previous MDEs 

x condition
(β5)

Predictor x 
previous MDEs 

x condition
(β6)

VAMSbaseline
β
SE (β)
p

0.124
0.067
0.065

-0.219
0.314
0.485

-0.045
0.206
0.826

0.014
0.055
0.802

0.579
0.313

0.064

-0.022
0.059
0.715

VAMSthree months
β
SE (β)
p

0.126
0.066
0.055

-0.362
0.317
0.253

-0.025
0.209
0.905

-0.019
0.053
0.723

0.694
0.341
0.042

-0.020
0.064
0.758

Note. VAMS = Visual Analogue Mood Scale

Supplemental Table 5.II: Two-way interaction of Condition x predictor (n = 172)

Predictor
(β1)

Condition
(β2)

Condition x predictor 
(β3)

VAMSbaseline
β
SE (β)
p

0.153
0.061
0.012

0.382
0.341
0.263

-0.029
0.081
0.718

VAMSthree months
β
SE (β)
p

0.121
0.065
0.062

0.355
0.331
0.283

-0.021
0.084
0.799

Note. VAMS = Visual Analogue Mood Scale
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CHAPTER 6 
 
 

How Do You Feel? Detection of Recurrent 
Major Depressive Disorder using a Single-item 
Screening Tool

Based on: 
Van Rijsbergen, G.D., Burger, H., Hollon, S.D., Elgersma, H.J., Kok, G.D., Dekker, J., De 
Jong, P.J., & Bockting, C.L.H. How Do You Feel? Detection of recurrent Major Depressive 
Disorder using a single-item screening tool. Accepted, Psychiatry Research.
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ABSTRACT

Background Mood is a key element of Major Depressive Disorder (MDD), and is perceived 
as a highly dynamic construct. The aim of the current study was to examine whether a 
single-item mood scale can be used for mood monitoring. 
Methods 130 remitted out-patients were assessed using the Structured Clinical Interview 
for DSM–IV Disorders (SCID-I), Visual Analogue Mood Scale (VAMS), 17-item Hamilton 
Depression Rating Scale (HAM-D17), and Inventory of Depressive Symptomatology (IDS-
SR). 
Results Of all patients, 13.8 % relapsed during follow-up assessments. AUCs for the VAMS, 
HAM-D17 and IDS-SR were .94, .91, and, .86, respectively. The VAMS had the highest PPV 
without any false negatives at score 55 (PPV = 0.53; NPV = 1.0) and was the best predictor 
of current relapse status (variance explained for VAMS: 60 %; for HAM-D17: 49 %; for IDS-
SR: 34 %). Only the HAM-D17 added significant variance to the model (7 %). 
Discussion Assessing sad mood with a single-item mood scale seems to be a 
straightforward and patient-friendly avenue for life-long mood monitoring. Using a 
diagnostic interview (e.g., the SCID) in case of a positive screen is warranted. Repeated 
assessment of the VAMS using Ecological Momentary Assessment might reduce false 
positives.
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INTRODUCTION

Considering the high burden of disease and high risk of relapse in depression (Mueller 
and Leon, 1999; Mathers and Loncar, 2006), early detection and monitoring of relapse in 
depression is pivotal. To increase the probability of early detection, the American Psychiatric 
Association (APA) advises regular and systematic monitoring of patients during both the 
continuation and the maintenance phase (APA, 2010). Likewise, the National Institute for 
Health and Clinical Excellence (2009) and the U.S. Preventive Services Taskforce (2012) 
recommend screening for depression, especially in high risk patients including patients 
with a (family) history of Major Depressive Disorder (MDD). The U.S. Preventive Services 
Taskforce (2012) recommends that the screening clinician should be aided by depression 
care staff, and a full diagnostic interview should be conducted in case of a positive test.

Depressed mood, one of the core symptoms of MDD besides anhedonia (APA, 2000), 
seems to play an important role in both the onset as well as recurrence of MDD. Higher 
levels of daily negative affect (self-reported frequency of negative emotions) were found 
to predict general affective distress and symptoms of depression and anxiety ten years 
later, even when controlling for affective reactivity to daily hassles (Charles et al. 2013). This 
is surprising, since it has been proposed that affect can be characterized as a fluctuating 
construct around a core level (Kuppens et al., 2007; Kuppens et al., 2010). After remission, 
sad mood is among the most prevalent residual symptoms (Iacoviello et al., 2010; Romera 
et al., 2013), and is predictive of poor psychosocial functioning (Romera et al., 2013), as well 
as an earlier return of a depressive episode (Rucci et al., 2011; Van Rijsbergen et al., 2012). 
Of all DSM-IV MDD symptoms, depressed mood had both the highest rule-in as well as 
rule-out accuracy for diagnosing a current depressive episode in an out-patient psychiatric 
setting (N = 1523), after correcting for symptom prevalence (Mitchell et al., 2009).

Assessing sad mood on a Visual Analogue Mood Scale (VAMS) could offer possibilities 
for straightforward and efficient depression monitoring, including potential for online 
as well as smartphone application. As no training is required and administration is brief, 
the VAMS could be a more patient friendly alternative to other well-known instruments 
including the Hamilton Depression Rating Scale (HAM-D) and the Inventory of Depressive 
Symptomatology (IDS-SR). Attesting to its clinical relevance, it has recently been shown 
that the VAMS has predictive validity for time to relapse in remitted patients (Van 
Rijsbergen et al., 2012). A one centimeter increase on the baseline VAMS increased the risk 
of relapse by a factor of 1.15 over a period of 5.5 years. In further support of its validity it 
has been shown that the VAMS shows meaningful relationships with various self-report 
measures of depression, including the Beck Depression Inventory (BDI), HAM-D, and the 
Hospital Anxiety and Depression Scale (HADS) (Cella and Perry, 1986; McKenzie and Marks, 
1999). However, it is also important to examine the ability of the VAMS to discriminate 
between patients with and without a current relapse (i.e., discriminative validity), which 
remains to be established.
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Thus far few studies have focused on the discriminative ability of the VAMS. Yet, none 
of these studies focused specifically on recurrent depression. Killgore (1999) tested the 
discriminative validity of a VAMS among college-students, and found a sensitivity (SE) 
of .55 and specificity (SP) of .89 in detecting depressed mood states (BDI ≤ 9 vs. BDI > 
9). Two studies focused on individuals who were inflicted with cancer or cardiovascular 
disease, and showed a SE of .80 and SP of .79 (indexed by the Patient Health Questionnaire 
- 9) (Mitchell et al., 2010) and of .73 and .90 (index not specified) (Mitchell et al., 2012) 
in detecting MDD using a VAMS. Finally, in two studies using a DSM-based structured 
interview for the assessment of MDD, it was shown that a VAMS had acceptable diagnostic 
accuracy in patients with dementia (SE = .72, SP = 1.0) or mild cognitive impairment (SE 
= .85, SP = .94; Kertzman et al., 2004), but not in post-stroke patients before 18 months 
post-stroke (Berg et al., 2009). 

The current study was designed to rigorously examine the discriminative validity 
of the VAMS as a screen for current depressive relapse in recurrent depression, using a 
DSM-based interview (i.e., SCID-I) as the gold standard for establishing a MDD diagnosis. 
Instead of using a paper-and-pencil version, we used a numeric version of the VAMS 
that can be administered verbally and could facilitate quick assessment. The present 
study not only examined the VAMS’s sensitivity (i.e., correctly identified positive cases) 
and specificity (i.e., correctly identified negative cases), but also tested its positive and 
negative predictive value (i.e., probability of truly having, or not having a disease given 
the outcome of the test). Finally, to get a more comprehensive insight in its relative 
performance as a screen for depressive relapse, we compared the discriminative ability of 
the verbally administered VAMS with the most frequently used interview and self-report 
instruments for the assessment of depressive symptomatology, the HAM-D17 interview 
and the IDS-SR.

METHODS

This study uses data from a research portal where patients with a remitted recurrent 
depression can participate in studies that specifically focus on the course and treatment 
of recurrent depression. The data from two randomized controlled trials, for readability 
referred to as Study A and Study B, were analyzed. Study A focused on Preventive Cognitive 
Therapy (PCT) in groups as an addition or alternative to antidepressant medication (ADM) 
versus ADM alone in the prevention of relapse in recurrent depression (for a detailed 
description see Bockting et al., 2011a). Study B examined the effectiveness of an internet 
adaptation of PCT added to Treatment-As-Usual (TAU) versus TAU alone in the prevention 
of relapse in recurrent depression (for a detailed description see Bockting et al., 2011b). 
The Medical Ethical Committee for Mental Health Institutions (METiGG) approved both 
protocols and all patients provided written informed consent prior to participation.
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PARTICIPANTS
In both studies, patients were included who had a) experienced at least two lifetime Major 
Depressive Episodes (MDEs), of which the last MDE was no longer than two years ago; b) 
current remission of the last MDE for at least two months, both defined according to the 
Diagnostic and Statistical Manual of Mental Disorders (DSM–IV) and assessed with the 
Structured Clinical Interview for DSM–IV disorders (SCID-I; First et al., 1995) administered 
by trained interviewers; and c) a current score of ≤ 10 on the 17-item Hamilton Depression 
Rating Scale (HAM-D17). Exclusion criteria were: current mania, hypomania, a history 
of bipolar illness, any psychotic disorder (current and previous), organic brain damage, 
current alcohol or drug abuse, predominant anxiety disorder, and recent electroconvulsive 
therapy. Both studies included remitted patients, but differed to the extent that Study A 
only included patients who a) were currently on ADM for at least six months, and b) did 
not receive psychotherapy more frequent than twice per month. In Study B, there were no 
restrictions with respect to both type and frequency of current care (i.e., psychotherapy, 
ADM, specialty care, no care).

MEASURES

Relapse in MDD 
Depression status during follow-up was assessed using the SCID-I, administered by trained 
interviewers. Interviewers attended regular consensus to enhance inter-rater agreement. 
The occurrence of MDEs between assessment points was retrospectively assessed for all 
patients at four assessment points in Study A (after 3, 9, 15 and 24 months), and three 
assessment points in Study B (after 3, 12 and 24 months). The VAMS, HAM-D17, and IDS-SR 
were also completed during these assessments.

Visual Analogue Mood Scale (VAMS)
Patients were asked to rate their current mood on a telephone-assisted version of a Visual 
Analogue Mood Scale (VAMS)1 previously used in mood induction procedures (Segal 
et al., 1999; Van Rijsbergen et al., 2013). By telephone, patients received the following 
instruction: ‘Please rate your current mood on a scale of 0 to 100, on which 0 indicates 
‘happy’, and 100 indicates ‘sad’ and their answer was noted by the interviewer. 

Hamilton Depression Rating Scale (HAM-D17 )
The 17-item Hamilton Depression rating scale (HAM-D17; Hamilton, 1960) interview was 
assessed by telephone (Simon et al., 1993) to measure levels of depressive symptomatology. 
This widely used semi-structured interview covers affective, behavioral and biological 
symptoms with scores that range between 0 and 52. Trained research assistants 
administered the HAM-D17.
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Inventory of Depressive Symptomatology – Self Report (IDS-SR)
The Dutch translation of the 30-item IDS-SR (Rush et al., 1996) was included as another 
widely used index of depressive symptomatology. The IDS-SR is a self-report measure on 
which patients rate their symptoms on a series of four-point scales (ranging from zero to 
three). The IDS-SR asks for all DSM-IV core symptom domains including mood, cognitive 
and psychomotor symptoms, but also covers commonly associated symptoms including 
anxiety. The IDS-SR has excellent internal consistency (α = .92, Rush et al., 2003).

PROCEDURE
The procedure for both studies was similar. Upon entry in the studies, patients were 
followed for two years. Although all patients were remitted upon entry, we have a 
mixed population of remitted and depressed patients at follow-up. During all follow-up 
telephone interviews, the VAMS was administered first, followed by the SCID-I (coded as 
yes/no current relapse), and then the HAM-D17 interview. The IDS-SR was administered 
online in the same week, which patients could access through a personalized hyperlink. 
Patient recruitment for the respective studies started in 2009 (Study A) and 2010 (Study 
B), with the VAMS being administered since March 2012. This implies that, depending 
on the moment of inclusion, the time from inclusion up to the assessment of the first 
VAMS differed between patients and could be three (first follow-up assessment) up to 24 
months (final assessment point).

DATA ANALYSIS
To address the present research question, all assessments of the first VAMS were collapsed 
across patients. Therefore, data do not represent a specific time point, but rather the first 
time that the patient was assessed with a VAMS during follow-up2. 

The aim of the analysis was to quantify the sensitivity (SE), specificity (SP), and 
positive as well as negative predictive value (PPV and NPV) of the VAMS, and to compare 
these parameters with those of the HAM-D17 and IDS-SR in detecting a current relapse in 
MDD as diagnosed by the SCID-I (i.e., gold standard). We additionally generated Receiver 
Operating Characteristic (ROC) curves, with the area under the curve (AUC) serving as 
an overall measure of discriminative validity of the instrument. AUC values significantly 
larger than .50 indicate that the instrument was able to identify relapse in MDD above 
chance level. By convention, values of AUC > .80 are generally considered good, and > .90 
are considered excellent. Second, we examined the PPV and NPV of the VAMS according 
to several cut-off values. The cut-off values were chosen with a view to clinical usefulness 
while maintaining sufficiently large numbers in the resulting categories to ensure 
statistical reliability.

To compare the level of agreement of the VAMS with the HAM-D17 and the IDS-SR, 
we calculated Cronbach’s alphas between all instruments (which is similar to intra-
class correlation in case of two instruments). Moreover, the relative contribution of 
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the HAM-D17 and IDS-SR to the VAMS screening instrument in detecting a relapse was 
assessed by logistic regression with current relapse (yes/no) as the outcome variable. As 
we were primarily interested in the performance of the VAMS, we entered the VAMS in 
the first step, followed by the HAM-D17 in the second step, and the IDS-SR in the third 
and final step. The added value in predicting relapse of each instrument was assessed as 
the increase in the AUC, and was statistically tested using the log-likelihood ratio test. In 
addition, we calculated the Net Reclassification Improvement (NRI) for the addition of the 
HAM-D17 and the IDS-SR to the VAMS (Pencina, D’Agostino, D’Agostino, & Vasan, 2008). 
We adopted the method outlined by Pencina et al. (2010) in calculating a continuous NRI 
(i.e., without risk categories).

RESULTS

PRELIMINARY ANALYSES
Since we combined the data of two separate studies, we first assessed potential 
differences between studies with regard to demographic and clinical characteristics. We 
included all patients of both studies that used ADM at entry to have a homogenous group 
(N = 174; Study A: n = 94; Study B: n = 80). For 130 patients (Study A: n = 76; Study B: n 
= 56) a complete combination of SCID-I, VAMS, HAM-D17 and IDS-SR was available, and 
these patients were therefore included in the analyses. Most importantly, patients with 
partial missing data did not more frequently relapse than patients with complete data (χ2 
(1, N = 174) = 1.530, p = .216). Patients with partial missing data only differed from patients 
with complete data in that, counter-intuitively, severe previous MDEs were less frequently 
reported (18.2 % severe for partial missing versus 40.0 % severe for completers; χ2 (1, N = 
173) = 7.092, p = .008). This might partially be reflected by the higher amount of missing 
data in Study B than in Study A (80 % complete in Study A versus 67.5 % complete in Study 
B; χ2 (1, N = 174) = 4.078, p = .043).

There was no evidence that the patients included via Study A differed meaningfully 
from those included via Study B with regard to any of the demographic and clinical 
characteristics (all ps > .05), except for the number of previous MDEs. After dichotomizing 
the number of previous episodes in two versus more, three versus more and four versus 
more episodes, a difference emerged in that there were significantly more patients with 
four or more previous episodes in Study A than in Study B (Study A: Median = 4.0; IQR = 
3.0; Study B: Median = 4.0; IQR = 2.0; χ2 (1, N = 130) = 4.454, p = .035). To determine whether 
the VAMS had a different diagnostic value in patients with more (or less) previous MDEs, 
we examined the interaction between the VAMS and the number of previous MDEs in a 
logistic regression predicting current relapse. The interaction was not significant. Since 
the results for both studies combined were highly similar to the results of Study A only, 
the data were merged.
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PATIENTS
In total 130 patients completed the VAMS together with the IDS-SR and the HAM-D17. 
All patients used antidepressants at entry of the study. Patients were predominantly 
female (66.2 %), and were remitted (MHam-D = 3.4, SD = 2.9) with a median of four previous 
depressive episodes (IQR = 3.0). The prevalence of relapse at the included follow-up 
assessment points was 13.8 %. An overview of the sample descriptives is presented in 
Table 6.1. The descriptive characteristics for the VAMS, HAM-D17, and IDS-SR are depicted 
in Table 6.2 for patients with and without a current relapse.

Table 6.1: Clinical and demographic characteristics (N = 130)

Characteristic Descriptive

Female % (n) 66.2 (86)
Age 48.8 (9.6)
Married or cohabiting % (n) 66.9 (87)
Inclusion HAM-D17 3.4 (2.9)
Median previous MDEs (IQR) 4.0 (3.0)
Age of first onset 28.9 (12.9)
Severity last episode a

Mild % 9.2
Moderate % 50.0
Severe % 40.0
Unknown 0.8
Relapse at assessment point % (n) 13.8 (18)

Note. Descriptive characteristics represent mean (SD) unless stated otherwise. HAM-D17 
= 17-item Hamilton Rating Scale for Depression, MDE = Major Depressive Episode, IQR = 
Interquartile Range. 
a Last episode severity is based on the number of SCID-I depression symptoms (5 
symptoms corresponds to mild, 6-7 symptoms corresponds to moderate, whereas 8-9 
symptoms corresponds to severe depression).

Table 6.2: Descriptives for patients with and without a relapse at follow-up, based on the SCID

Variable Total group (N = 130) No relapse (N = 112) Relapse (N = 18)

VAMS 32.9 (25.5) 27.0 (22.1) 69.7 (9.2)
HAM-D17 4.9 (6.1) 3.4 (3.9) 14.1 (9.0)
IDS-SR 17.8 (13.5) 15.2 (11.9) 33.7 (12.2)

Note.  Descriptive characteristics represent mean (SD). VAMS = Visual Analogue Mood Scale, HAM-D17 = 17-item 
Hamilton Depression Rating Scale, IDS-SR = Inventory of Depressive Symptomatology Self-Report

PERFORMANCE OF SEPARATE INSTRUMENTS
We first generated ROC curves for all instruments (see Figure 6.1). The VAMS showed 
excellent performance in classifying a current relapse (AUC = 0.94, 95 % CI: 0.90-0.98). 
Considering the importance of not missing any patients who relapsed (false negatives), 
the VAMS performed best at a cut-off of 55. At this cut-off, the VAMS did not miss any 
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patients who relapsed as indicated by the SCID-I interview (i.e., NPV = 1.0). Yet, when using 
this cut-off only 53 % of the VAMS-classified patients actually fulfilled the DSM criteria 
of MDD as indicated by the SCID-I interview (i.e., PPV = 0.53), and thus for 47 % of the 
patients the VAMS resulted in a false alarm. For several possible cut-offs, the sensitivity, 
specificity, and predicted values for the VAMS are displayed in Table 6.3.

Table 6.3: Test characteristics of the VAMS for several cut-off scores

VAMS
Cut-off

Positive Test,
No. (%) Sensitivity (%) Specificity (%) PPV (%) 1 – NPV (%)

1 18 (14) 1.00 0.09 0.15 0.00
31 18 (14) 1.00 0.66 0.32 0.00
61 12 (9) 0.67 0.87 0.64 0.00
71 6 (5) 0.33 0.96 0.82 0.10

Note.  VAMS = Visual Analogue Mood Scale, PPV = Positive Predictive Value, 1 – NPV = 1 – Negative Predictive 
Value

The HAM-D17 also showed excellent differentiation between patients with and without 
a current relapse (AUC = 0.91, 95 % CI: 0.85-0.98). The IDS-SR was less accurate in its 
classification of patients than the VAMS and the HAM-D17, but still had an AUC of 0.86 (95 
% CI: 0.78-0.94).

Figure 6.1. ROC curves for the VAMS, HAM-D17 and IDS-SR
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COMPARISON OF INSTRUMENTS
Cronbach’s alpha was .41 between the VAMS and the HAM-D17, .68 between the VAMS 
and the IDS-SR, and .63 between the HAM-D17 and the IDS-SR, indicating moderate to high 
agreement.

Adding the HAM-D17 to the VAMS in a logistic regression model resulted in an increase 
in the AUC from 0.94 to 0.96 (95% CI: 0.93-0.99), which was a significant addition as 
reflected by the log-likelihood ratio test (p = .009). Similarly, the addition of the VAMS to 
the HAM-D17 also increased the AUC significantly (p = .002). When the IDS-SR was added 
to the VAMS the AUC did not change significantly (0.94 to 0.95; log-likelihood ratio test: 
p = .077), whereas adding the VAMS to the IDS-SR did significantly increase the AUC from 
0.86 to 0.95 (95 % CI: 0.92-0.99; log-likelihood ratio test: p < .001).

Subsequently, we compared the explained variance (Nagelkerke’s R2) of the three 
instruments in logistic regression (Table 6.4). The VAMS was the strongest predictor 
of current relapse status (OR = 19.6) and was able to explain 60 % of the variance 
(Nagelkerke’s R2 = 0.60), compared to R2 = 0.49 by the HAM-D17, and R2 = 0.34 by the 
IDS-SR. In the second step, the HAM-D17 was a significant addition to the model with the 
VAMS as a single predictor and increased the explained variance from 60 % to 67 %. When 
the order was reversed and the VAMS was added to a model with the HAM-D17 as a single 
predictor instead, the VAMS was a significant addition and increased explained variance 
from 49 % to 67 % (βVAMS = 2.515, p = .002). In the final third step, the IDS-SR no longer 
added additional information and was therefore dropped from the final model. The IDS-
SR also did not add to the model when entered in the second step following either the 
VAMS or the HAM-D17 in the first step.

Finally, we calculated the Net Reclassification Improvement (NRI) for the addition 
of the HAM-D17 and IDS-SR to the VAMS (Table 6.5). Both the IDS-SR and the HAM-D17 
significantly improved the classification of patients when they were added to the VAMS.

Table 6.4: Logistic regression of the VAMS, HAM-D17 and IDS-SR on relapse status (N = 130)

Variable β SE (β) Wald p Exp (B)

Step 1

VAMS 2.977 0.719 17.159 < 0.001 19.622

Step 2

VAMS 2.515 0.815 9.514 0.002 12.368
HAM-D17 1.162 0.446 6.793 0.009 3.196

Step 3

VAMS 2.502 0.845 8.774 0.003 12.205
HAM-D17 1.043 0.478 4.769 0.029 2.838
IDS-SR 0.277 0.428 0.418 0.518 1.319

Note.  VAMS = Visual Analogue Mood Scale, HAM-D17 = 17-item Hamilton Depression Rating Scale, IDS-SR 
= Inventory of Depressive Symptomatology Self-Report
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Table 6.5: Reclassification of relapse in depression (N = 130)

Reclassified

Increased risk Decreased risk Net correctly reclassified (%)

HAM-D17 added to VAMS

With relapse (n = 18) 10 8 11.1
Without relapse (n = 112) 28 84 50.0
Net Reclassification Improvement 61.1
p value .01

IDS-SR added to VAMS

With relapse (n = 18) 12 6 33.3
Without relapse (n = 112) 21 91 62.5
Net Reclassification Improvement 95.8
p value < .001

Note.  VAMS = Visual Analogue Mood Scale, HAM-D17 = 17-item Hamilton Depression Rating Scale, IDS-SR = 
Inventory of Depressive Symptomatology Self-Report

DISCUSSION

The current study is the first to examine the use of a verbally administered VAMS as a 
screen for depressive relapse in recurrent depression, while using a gold standard SCID-I 
interview to verify the absence/presence of MDD. The aim was to study the accuracy of 
the VAMS as a single predictor of current relapse, and to compare its performance as a 
screen for depression with the HAM-D17 interview and the IDS-SR.

Our results show that the VAMS applied in isolation had excellent diagnostic accuracy 
both in terms of discriminative power (i.e., distinguishing between patients with and 
without a depression), and in terms of predictive value for a current depression. Given the 
burden of disease and risk associated with MDD, it is of importance not to wrongly classify 
patients as healthy while they in fact are having a relapse (false negatives). The VAMS did 
not miss any patient with a true relapse at a cut-score of 55 (NPV = 1.0), while simultaneously 
demonstrating the highest probability of correctly detecting a patient with a true relapse 
(PPV = .53). In clinical practice, the choice of an optimal cut-off depends on the time and costs 
associated with the effect of false positives and false negatives. Still, it is warranted to follow 
a positive screen using the VAMS with a diagnostic interview (e.g., the SCID). Alternatively, 
given the results of recent Ecological Momentary Assessment (EMA) studies (Wichers 
et al., 2007; Wichers et al., 2010), it might be worthwhile to examine whether continued 
assessment of the VAMS in daily life may help reducing the percentage of false positives.

When we compared the VAMS to both the HAM-D17 and the IDS-SR in the prediction of 
depression diagnosis, we found that the VAMS accounted for a substantial amount of the 
explained variance in depression status (60 %). In contrast to the IDS-SR, adding the HAM-D17 
to the VAMS resulted in a significant increment in the variance explained. Given how modest 
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the increment was (from 60 % to 67 %), the clinical importance of adding the HAM-D17 
interview to the VAMS is open to debate. Still, in terms of reclassification, adding either 
the HAM-D17 or the IDS-SR to the VAMS resulted in increased reclassification in the correct 
direction among patients with and without a relapse. The HAM-D17 might be able to add 
meaningful variance to the VAMS as it provides an overview of the spectrum of depressive 
symptomatology. The complementary nature of the VAMS and the HAM-D17 is also reflected 
by their moderate agreement. This pattern of findings is consistent with previous findings 
suggesting that clinician-rated and self-report measures are not fully interchangeable and 
may provide complementary information (Domken et al., 1994; Corruble et al., 1999; Cuijpers 
et al., 2010; Uher et al., 2012).

Our results support the notion that sad mood appears to be a promising monitoring 
target (Kovacs et al., 2009; Rucci et al., 2011; Van Rijsbergen et al., 2012). Since the VAMS is easy 
to administer and simple to interpret, it could be a straightforward and feasible instrument 
to monitor mood in patients with a recurrent depression. The VAMS can be administered 
by e-mail or smartphone application, and could be readily incorporated as a monitoring 
tool into e-health interventions or low intensity interventions (Bennett-Levy et al., 2010). 
Which aspect of affect is assessed by the VAMS specifically still has to be determined. 
Individual differences in both core levels of affect as well as affect regulation (i.e., how 
patients respond to negative affect) could represent vulnerability for the return of MDD, 
since problems with affect regulation persist after remission and have trait-like features 
(Kovacs et al., 2009; Kuppens et al., 2010). Since we demonstrated in a previous study that 
the VAMS predicted who was at increased risk for depressive relapse (Van Rijsbergen et al., 
2012), it could be that the VAMS assesses core levels of affect or possibly the magnitude of 
affective fluctuations. Future studies should examine whether the VAMS predicts the onset 
and course of depressive symptomatology, as well as need for future care, which could make 
early tailoring of interventions possible and potentially reduce healthcare costs. However, 
since the VAMS only explained a small amount of variance in time to relapse, similar to the 
HAM-D interview (Van Rijsbergen et al., 2012), and had a modest PPV for classifying a current 
relapse, it remains questionable whether a VAMS would have sufficient predictive validity.

One of the strengths of the current study is that it validated the VAMS in a high-risk group 
(i.e., medicated patients remitted from a recurrent depression). These patients typically 
require long-term monitoring, in accordance with the treatment guidelines (APA, 2010; 
Agency for Healthcare Research and Quality, 2012). Additionally, it assessed the accuracy 
of the VAMS compared to a gold standard (SCID-I), and used well-validated instruments to 
assess residual symptoms. It would be interesting to study whether the VAMS could be used 
in a less severe (i.e., non-recurrent or non-medicated) population, and whether the VAMS can 
detect, or possibly predict, the onset of a first depressive episode. It could be that patients 
who use ADM show different affective responses on the VAMS than non-medicated patients. 
In an attempt to examine emotional side effects in ADM users, Price et al. (2009) interviewed 
38 patients, most with minimal current depression, about their antidepressant medication 
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use (median duration 23 months). Most patients reported emotional detachment (i.e., being 
a spectator of their own emotions), as well as reductions in the experience of positive and 
negative emotions. Similar findings have also been documented in case studies (Hoehn-Saric 
et al., 1990; Opbroek et al., 2002).

The current study also has several limitations that have to be taken into account. First of 
all, due to the limited number of non-medicated patients and lack of non-recurrent patients 
in our sample, we were not able to examine the use of the VAMS in these groups directly. It is 
generally known that the positive and negative predictive values of an instrument decrease 
when the prevalence of a disease decreases. However, given that the prevalence of depression 
in mental health care centers is high, this might be an optimal setting to use the VAMS. In a 
meta-analysis on screeners in primary care, it was found that single-item screeners have low 
sensitivity (i.e., pooled SE = .32) that increased when additional items were added (Mitchell 
and Coyne, 2007). Since we exclusively focused on sad mood, adding an additional VAMS 
for anhedonia, the other core symptom of depression (APA, 2000), might also reduce false 
positives. It appears likely that the VAMS is specifically suitable in populations where sad 
mood is cardinal. For example, the VAMS did not distinguish between bipolar patients in a 
euthymic or a manic state (Da Silva et al., 2013). Moreover, its accuracy probably also depends 
on the patient’s ability to report affect and understand the scale, which might explain low 
sensitivity in patients with a stroke or severe cognitive impairments (Berg et al., 2009).

Second, we administered the HAM-D17 by telephone. Although the use of the HAM-D17 by 
telephone has been well validated and documented (Potts et al., 1990; Simon et al., 1993), 
this could have resulted in loss of clinical observation which seems essential for at least 
two of the HAM-D17 items. Further, although the VAMS and the HAM-D17 were in all cases 
administered during the same assessment, the IDS-SR was subsequently administered online 
in that same week. Given the vagaries of scheduling, the IDS-SR might sometimes have been 
out of synchrony with the VAMS and the HAM-D17, reducing accuracy overall. Nonetheless, 
Cronbach’s alpha between the VAMS and the IDS-SR and between the HAM-D17 and the 
IDS-SR was moderate to high (.68 and .63 respectively). Finally, the results might have been 
affected by selection bias since we only included patients who were recruited for an RCT. 
Moreover, this also questions the potential generalizability to patients who are currently not 
using ADM.

In conclusion, as recommended by the leading guidelines, the VAMS offers potential 
as a screening tool for patients with a recurrent depression. Given its liability to provide 
false positives, using a diagnostic interview (e.g., the SCID) in case of a positive screen is 
warranted. Nevertheless, since the VAMS is easy to administer and simple to interpret, 
it could be a straightforward and feasible instrument for life-long mood monitoring. 
Potentially, repeated assessment of the VAMS or addition of an anhedonia screener might 
further improve its accuracy.
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Notes
1  Visual Analogue (Mood) Scales have been presented in many ways (Ahearn, 1997; 
McCormack, Horne, & Sheather, 1988; Paul-Dauphin, Guillemin, Virion, & Briançon, 1999); 
with variations in length, orientation, anchor points, and the presence or absence of both 
numbers and a line. The VAMS used in the current study could therefore also be referred 
to as a Numerical Rating Scale (NRS). However, as a NRS reflects one of the many possible 
presentations of a VAMS (Paul-Dauphin et al., 1999), we used the term VAMS throughout 
for reasons of clarity and coherence.

2  For 54 patients the first VAMS was administered 3 months after inclusion, for 20 patients 
after 9 months, for 12 patients after 12 months, for 13 patients after 15 months, and for 31 
patients the first VAMS was administered after 24 months. A Kruskal-Wallis test revealed 
that these five samples originated from the same distribution (χ2 (4) = 1.904, p = .753).
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CHAPTER 7 
 
 

Understanding Emotion and Emotional Scarring 
in Recurrent Depression

Based on: 
Van Rijsbergen, G.D., Hollon, S.D., Elgersma, H.J., Kok, G.D., Dekker, J., Schene, A.H., & 
Bockting, C.L.H. Understanding Emotion and Emotional Scarring in Recurrent Depression. 
Submitted for publication.
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ABSTRACT

Background A single-item assessment of sad mood after remission from MDD is 
predictive of relapse, yet the mechanisms that play a role in depressive relapse remain 
poorly understood. 
Methods In 283 patients, remitted from recurrent depression (DSM-IV-TR criteria; HDRS17 
score ≤10), we examined emotional scarring, that is, whether the number of previous 
depressive episodes was associated with higher levels of sad mood as assessed with a 
Visual Analogue Mood Scale (VAMS). We then fitted a multivariate regression model to 
predict sad mood levels, including the Dysfunctional Attitude Scale Version-A, cognitive 
reactivity (Leiden Index of Depression Sensitivity), Ruminative Response Scale, and 
Everyday Problem Checklist. 
Results Patients with greater numbers of prior episodes experienced higher levels of 
sad mood after remission. In multivariate regression, intensity of daily stress, number 
of previous MDEs, and dysfunctional beliefs were associated with the VAMS (R2 = .096). 
Cognitive reactivity was not associated with sadness. After controlling for residual 
symptomatology, only the number of episodes remained significant. 
Conclusions Our finding that patients with more previous MDEs reported higher levels of 
sad mood while remitted could be indicative of emotional scarring. Although dysfunctional 
beliefs and the intensity of daily stress were associated with sad mood, they did not predict 
sadness over and above residual symptoms. Thus, illness related characteristics especially 
are associated with sad mood after remission. More negative affect after remission could 
result in lower stress tolerance or more stress intensity could result in negative affect. 
Future studies should examine premorbid sadness in a longitudinal cohort, and should 
study the exact pathway from stress, affect, and cognition to relapse.
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INTRODUCTION

Emotional states or affective experiences have been characterized as highly dynamic 
constructs (Golder & Macy, 2011; Gross & Muñoz, 1995; Watson & Clark, 1984). Within 
these dynamics, several authors have recently suggested some stability in the form of core 
affect (Barrett et al., 2005; Kuppens et al., 2010). The presence of negative affect itself, 
but also of affective inertia (the predictability of a current affective state by a previous 
state) has been related to the onset of affective disorders including Major Depressive 
Disorder (MDD) up to 2.5 years (for affective inertia; Kuppens et al., 2012) and 10 years 
later (for negative affect; Charles et al., 2013). Being one of the core symptoms of MDD 
(American Psychiatric Association, 2000), sad mood after remission is predictive of an 
early return of the disorder (Rucci et al., 2011; Van Rijsbergen et al., 2012). Besides being sad 
at one moment, reactivity of mood has also been found to predict relapse in depression 
(Lethbridge & Allen, 2008), even up to 5.5 years (Van Rijsbergen et al., 2013).

Although the number of previous MDEs is among the most consistent risk factors for 
relapse in depression (Bockting et al., 2006a; Hardeveld et al., 2013; Mueller & Leon, 1999), 
the influence of previous MDEs on sad mood levels after remission remains unexplored. 
Possibly, sad mood levels after remission are the result of emotional scarring due to a 
previous depressive episode. Whereas set point theory (Headey & Wearing, 1989) suggests 
that disturbances in affect are followed by return to baseline levels in the long run (i.e., 
the set point), more recent studies suggest that life events including unemployment, 
divorce, and widowhood lead to a new equilibrium instead (Lucas, Clark, Georgellis, & 
Diener, 2003; Lucas, Clark, Georgellis, & Diener, 2004). In one study, the affective set 
point was not yet reached up to eight years post-event (Lucas et al., 2003). These new set 
points potentially reflect an emotional scar as a result of prolonged exposure to stress or 
negative affect, similar to what occurs in MDD. Alternatively, patients with higher levels 
of sad mood before the onset of the first episode might have a poor prognosis for the 
course of depression. 

Given the importance of monitoring sad mood after remission from MDD to detect 
relapse, we have recently focused on the assessment of sad mood using a Visual Analogue 
Mood Scale (VAMS). In these studies we demonstrated that a single-item VAMS was a 
predictor of time to relapse, with each centimeter increase resulting in increased risk of 
relapse by a factor 1.15 over a period of 5.5 years (Van Rijsbergen et al., 2012). Moreover, 
the VAMS had excellent diagnostic accuracy in the classification of a current depressive 
episode, both in terms of discriminative power and diagnostic accuracy (Van Rijsbergen 
et al., in press). Despite these promising results, it remains to be established whether 
sad mood deteriorates after experiencing a depressive episode (i.e., emotional scarring), 
and whether sadness is related to other well-known potentially modifiable vulnerability 
factors.
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Relapse prevention interventions focus on potentially modifiable risk factors for relapse 
that are known to negatively influence the course of depression. These potentially 
modifiable risk factors include dysfunctional beliefs, cognitive reactivity, rumination and 
daily stress (Bockting et al., 2006a; Segal et al., 2006; Thase et al., 1992; for an overview see 
Beshai et al., 2011). Recent cognitive theories suggest that dysfunctional beliefs are mood 
state dependent (Lau, Haigh, Christensen, Segal, & Taube-Schiff, 2012; Roberts & Kassel, 
1996; Zuroff, Blatt, Sanislow, Bondi, & Pilkonis, 1999), and their degree of activation by mild 
sadness caused by stressors signals vulnerability for depression (i.e., cognitive reactivity; 
Teasdale, 1988). However, the evidence for the mood state dependence of dysfunctional 
beliefs is highly mixed, since it was found that dysfunctional beliefs also predict relapse 
in depression without activation (Jarrett et al., 2012; Thase et al., 1992; Van Rijsbergen et 
al., 2013). Moreover, the experience of sadness or daily stress, without taking cognition 
into account, was found to predict relapse in depression directly (Bockting et al., 2006a; 
Lewinsohn, Rohde, Seeley, Klein, & Gotlib, 2000; Rucci et al., 2011; Van Rijsbergen et al., 
2012). Therefore, it remains unclear whether belief activation (or the presence of dormant 
beliefs) is crucial in the causal chain from stress or negative affect to relapse in depression. 
Given that negative affect and the intensity and frequency of daily stress are related 
(Marco & Suls, 1993; Moberly & Watkins, 2008; Mor et al., 2010; Wichers et al., 2007), it 
could be that patients with higher sadness after remission experience more stressors or 
are more affected by daily stressors due to reduced stress tolerance. Alternatively, higher 
negative affect also could be the direct result of stressors (and all could be true).

The aim of the current study is to increase our understanding of the role of cognition, 
stress, and emotion in the pathway to depressive relapse. We will 1) examine whether 
patients with a higher number of previous MDEs experience higher levels of sad mood 
after remission, as suggested by the emotional scarring hypothesis; 2) study potentially 
modifiable correlates of sadness assessed after remission, including dysfunctional beliefs, 
cognitive reactivity, rumination, and the intensity and frequency of daily stress, whilst 
also including illness related variables (i.e., residual depressive symptoms, age of onset, 
number of previous depressive episodes, and last episode severity); and finally 3) attempt 
to replicate previous findings on the predictive validity of the VAMS by assessing whether 
baseline sadness (VAMS) predicts depressive symptomatology three months later.

METHODS

This study uses data from a research portal where patients with a remitted recurrent 
depression can participate in studies that specifically focus on the course and treatment 
of recurrent depression. The data from two randomized controlled trials, for readability 
referred to as Study A and Study B, were analyzed. Study A focused on Preventive Cognitive 
Therapy (PCT) in groups as an addition or alternative to Antidepressant Medication (ADM) 
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versus ADM alone in the prevention of relapse in recurrent depression (Bockting et al., 
2011a). Study B examined the effectiveness of an internet adaptation of PCT added to 
Treatment-As-Usual (TAU) versus TAU alone in the prevention of relapse in recurrent 
depression (Bockting et al., 2011b). Both protocols were approved by the Medical Ethical 
Committee for Mental Health Institutions and all patients provided written informed 
consent prior to participation.

PARTICIPANTS
In both studies, patients were included who had a) experienced at least two lifetime Major 
Depressive Episodes (MDEs), of which the last MDE was no longer than two years ago; b) 
current remission of the last MDE for at least two months, both defined according to the 
Diagnostic and Statistical Manual of Mental Disorders (DSM–IV) and assessed with the 
Structured Clinical Interview for DSM–IV Disorders (SCID-I; First et al., 1995) administered 
by trained psychologists and researchers; and c) a current score of ≤ 10 on the 17-item 
Hamilton Depression Rating Scale (HDRS17). Exclusion criteria were: current mania, 
hypomania, a history of bipolar illness, any psychotic disorder (current and previous), 
organic brain damage, current alcohol or drug abuse, predominant anxiety disorder, and 
recent electroconvulsive therapy. Both studies included remitted patients, but differed to 
the extent that Study A only included patients who a) were currently on ADM for at least 
six months, and b) did not receive psychotherapy more frequent than twice per month. 
In Study B, there were no restrictions with respect to both type and frequency of current 
care (i.e., psychotherapy, ADM, specialty care, no care).

MEASURES

Relapse in MDD 
SCID-I interviewers attended regular consensus meetings to enhance inter-rater 
agreement. Potential relapses during follow-up were assessed for all patients using the 
SCID-I at four assessment points in Study A: T2 (after 3 months), T4 (after 9 months), T6 
(after 15 months), and T7 (after 24 months), and at three assessment points in Study B: T2 
(after 3 months), T5 (after 12 months), and T9 (after 24 months). Intermittent assessment 
points did not include an interview or VAMS, and are therefore not presented.

Visual Analogue Mood Scale (VAMS)
Patients were asked to rate their current mood on a telephone-assisted version of a Visual 
Analogue Mood Scale (VAMS) previously used in mood induction procedures (Segal et al., 
1999; Van Rijsbergen et al., 2013). By telephone, patients received the following instruction: 
‘Please rate your current mood on a scale of 0 to 100, on which 0 indicates ‘happy’, and 
100 indicates ‘sad’ and their answer was noted by the interviewer.
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Inventory of Depressive Symptomatology – Self Report (IDS-SR)
The Dutch translation of the 30-item IDS-SR (Rush et al., 1996) was used to assess levels of 
depressive symptomatology. The IDS-SR is a self-report measure on which patients rate their 
symptoms on a scale of zero to three. The IDS-SR rates all DSM-IV core symptom domains 
including mood, cognitive and psychomotor symptoms, but also commonly associated symptoms 
including anxiety. The IDS-SR has excellent internal consistency (α = .92; Rush et al., 2003).

Everyday Problem Checklist (EPCL)
We used the Dutch translation of the Everyday Problem Checklist to assess the occurrence 
of 114 daily stressors in the three months preceding the measurement point. Based on the 
manual (Vingerhoets & Van Tilburg, 1994), we created two scores: the frequency and the 
intensity of daily stress. The frequency of daily stress was the sum of all items that were 
experienced, and ranged from 0 to 114. The intensity of daily stress reflects the impact of 
stressors and was calculated by dividing the total intensity of all items by the frequency, 
resulting in a score with a range of 0 (‘no impact’) to 3 (‘major impact’). In the current 
study, the reliability across all items was excellent (α = .92).

Dysfunctional Attitude Scale – Version A (DAS-A)
In the current study the Dutch adaptation (Douma, 1991) of the DAS-A (Weissman, 1979) 
was used to assess dysfunctional beliefs. On the DAS-A patients rated their agreement 
with all 40-items on a seven-point scale that ranged from ‘totally agree’ to ‘totally 
disagree’. The DAS-A demonstrated excellent reliability in a previous study (α = .86; Dozois 
et al., 2003), and had a reliability of α = .95 in the current study.

Leiden Index of Depression Sensitivity (LEIDS)
The LEIDS is a self-report questionnaire that aims to measure cognitive reactivity to 
sad mood independent of mood induction (Van der Does, 2002). After imagining a 
mildly depressed mood, patients rated all 34-items on a scale that ranged from one ‘not 
applicable’ to five ‘strongly applicable’. An exemplary item is ‘When I feel sad, I feel I 
can afford fewer mistakes’. The LEIDS was found to be significantly associated (r = .43) 
with changes in dysfunctional beliefs following mood induction (Van der Does, 2002). 
Cronbach’s alpha in the current study was .90.

Ruminative Response Scale (RRS)
Rumination was assessed using the validated Dutch adaptation of the RRS, the RRS-NL 
(Raes & Hermans, 2007). Patients rated their agreement on a scale that ranged from 
‘almost always’ to ‘almost never’. The five-item subscale brooding was used, as this aspect 
of rumination appears to specifically reflect dysfunctional and maladaptive thinking and 
is related to depression later in time (Treynor et al., 2003). In the current study, Cronbach’s 
alpha for the total RRS was .91, and .74 for the brooding subscale.
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Personality Diagnostic Questionnaire 4+ (PDQ-4+)
The PDQ-4+ (Hyler, 1994) is a self-report personality questionnaire with 99 true/false 
items that directly correspond to personality disorders in the DSM-IV. For the current study 
we used the total PDQ-4+ score, which reflects overall continuous levels of personality 
pathology. The psychometric properties of the PDQ-4+ appear to be reasonable, with 
adequate internal consistency in a recent study (Cronbach’s alpha between .49 and 
.75; Hopwood et al., 2012). Lower internal consistencies of the PDQ-4+ have also been 
attributed to the nature of PDs (Carr & Francis, 2010; McHoskey, 2001). Cronbach’s alpha 
for the total overall dimensional score was .92 in the current study.

PROCEDURE
The procedure for both studies was similar. Upon entry in the studies, patients were 
followed for two years. During the baseline and follow-up telephone interviews, the VAMS 
was administered first, followed by the SCID-I and then the HDRS17 interview. In the same 
week, the IDS-SR, DAS, LEIDS, RRS, and EPCL were administered online, which patients 
could access through a personalized hyperlink. These measures were administered at 
all assessment points, except for T4 and T7 in Study A. Both T4 and T7 from Study A were 
therefore not included in the current manuscript. The PDQ-4+ was administered at 
baseline in both studies (T0). Patient recruitment for the respective studies started in 
2009 (Study A) and 2010 (Study B), with the VAMS being administered before every SCID-I 
interview since March 2012. This implies that, depending on the moment of inclusion, the 
time from inclusion up to the assessment of the first VAMS differed between patients 
and could be zero (first VAMS at inclusion for patients included after March 2012) up to 24 
months (first VAMS at final assessment point).

DATA ANALYSIS
After inspection of VAMS scores we found that the VAMS showed a modest deviation 
from the normal distribution. Therefore the VAMS scores were square root transformed, 
which improved normality. For reasons of clarity and interpretation, descriptives reflect 
untransformed data. In total 9.8% of data were missing, presumably at random. Multiple 
imputation was used to account for missing data. Following suggestions from Bodner 
(2008), we used 12 imputations to account for missing data.

First, we examined evidence for the presence of emotional scarring in recurrent 
depression. We therefore correlated the number of previous MDEs with the VAMS score. 
A post-hoc median split was used to divide the sample according to the median in ≤ 4 
versus > 4 previous MDEs, followed by ANOVA to assess differences in sadness based on 
the median split. Fitting our research question, the data comprised of the first assessment 
point for each patient including a VAMS. First complete assessment points were collapsed 
across patients and do therefore not represent a specific time point. 
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Second, we examined potentially modifiable and illness-related correlates of higher levels 
of sadness after remission and aimed to fit the most optimal multivariate regression 
model. Variables for the multivariate model were selected using univariate regression with 
the VAMS as the dependent variable. Variables that were associated with the VAMS with 
p < .10 were retained and were subsequently entered in a multivariate regression model 
with the VAMS as the dependent variable. We analyzed a multivariate model with and 
without illness related variables (i.e., age of onset, number of previous MDEs, and last MDE 
severity). Since we had no a-priori reasons to include one predictor in the model before 
the other, we used backward stepwise linear regression. After entering all independent 
variables, the variable with the smallest t statistic was removed (provided that p > .10). 
This process was repeated until no variables were removed. We used continuous levels 
of personality pathology (PDQ-4+) to assess whether personality pathology confounded 
the results. As backward stepwise regression is not compatible with a dataset including 
several imputations, the non-imputed original dataset was used (n = 202). For this analysis, 
13 patients who had relapsed at the time the VAMS was assessed were excluded because 
we were interested in correlates of sad mood after remission.

Finally, we attempted to replicate previous findings concerning the predictive validity 
of the VAMS in an independent dataset. To prevent any intervention effects, only patients 
in the control groups from both studies (AD alone in Study A, TAU alone in Study B) were 
selected, resulting in a subsample of 67 patients who filled out the VAMS at T0. As we were 
interested in the course of depressive symptomatology, patients with a relapse at T2 were 
not excluded (and all patients were remitted at T0). We used linear regression analysis 
with the VAMST0 as the independent variable and the IDS-SRT2 as the dependent variable 
with and without controlling for T0 depressive symptomatology (ISD-SR).

RESULTS

PRELIMINARY ANALYSES
Before combining the datasets from both studies, we first examined potential differences 
between both studies. Patients of Study A did not differ meaningfully from those of Study B 
on the most important outcome measures: VAMS scores and depressive symptomatology 
(all ps > .05). Concerning clinical characteristics both samples differed with respect to 
dysfunctional beliefs, which were higher in Study B (M Study A = 118.65, SD = 28.21; M Study B 
= 130.37, SD = 35.16; F (1, 226) = 5.42, p = .021), and the frequency of daily hassles, which 
were also higher in Study B (M Study A = 30.52, SD = 13.61; M Study B = 36.97, SD = 16.48; F (1, 215) 
= 7.13, p = .008). After dichotomizing the number of previous MDEs in two versus more, 
three versus more, four versus more, and five versus more MDEs, a difference emerged 
in that there were significantly fewer patients with two MDEs in Study A than in Study B 
(12% in Study A, 24% in Study B; χ2 (1, N = 283) = 4.22, p = .04). Moreover, as expected from 
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differences in inclusion criteria, ADM use at inclusion was significantly higher in Study 
A than in Study B (Study A: 100%, Study B: 51%; χ2 (1, N = 283) = 51.78, p < .001). Possibly 
as a reflection of this, patients in Study A also more often had a severe (compared to 
mild) previous MDE than in Study B (70% severe compared to mild in Study A, 50% severe 
compared to mild in Study B; χ2 (1, N = 134) = 4.09, p = .043).

As there are some indications that ADM use might affect patients’ emotional 
experiences (Price et al., 2009), we also examined whether patients with versus without 
ADM use differed on the included clinical measures (dysfunctional beliefs, cognitive 
reactivity, brooding, intensity/frequency of daily stress, continuous personality pathology, 
VAMS, IDS-SR, inclusion HDRS17), which was not the case for any of the measures (all ps > 
.05). Since the trials were highly similar on the most important measures, we subsequently 
merged the data.

PATIENTS
The demographic and clinical characteristics of all patients (N = 283) are depicted in Table 
7.1. Most patients were female (72.4 %) and were remitted (M HDRS17 = 3.24, SD = 2.86) from 
a median of 4 previous depressive episodes (IQR = 2.0). More than 75% of all patients had 
a moderate or severe previous MDE.
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Table 7.1: Patient demographic and clinical characteristics (N = 283)

Characteristic n Descriptive

Female (%) 283 72.4

Age 283 47.1 (10.6)

Married or cohabiting (%) 279 65.6

Patients on antidepressants (%) 283 62.9

Current psychotherapy (%) 262 26.3

Median previous MDEs (IQR) 283 4.0 (2.0)

Age of first onset 279 28.6 (12.4)

Severity last MDE a 283

Mild (%) 21.5

Moderate (%) 52.7

Severe (%) 25.8

Total inclusion HDRS17 283 3.2 (2.9)

Visual Analogue Mood Scale (VAMS) 277 30.2 (22.3)

Depressive symptomatology (IDS-SR) 235 16.3 (10.4)

Frequency of daily hassles (EPCL) 217 35.3 (16.0)

Intensity of daily hassles (EPCL) 217 1.2 (0.5)

Dysfunctional attitudes (DAS) 228 127.3 (33.8)

Cognitive reactivity (LEIDS) 223 101.4 (17.6)

Brooding (RRS) 219 11.0 (3.1)

Continuous personality score (PDQ-4+) 281 23.3 (12.1)

Note. Descriptive characteristics represent mean (SD) unless stated otherwise. MDE = Major Depressive 
Episode, IQR = Interquartile range, HDRS17 = 17-item Hamilton Depression Rating Scale, PD = Personality 
Disorder.
 a Last MDE severity is based on the number of SCID-I depression symptoms (5 symptoms corresponds to 
mild, 6-7 symptoms corresponds to moderate, whereas 8-9 symptoms corresponds to severe depression).

EMOTIONAL SCARRING IN RECURRENT DEPRESSION
We first examined whether we could find an association between the VAMS and the 
number of previous MDEs, which could be indicative of emotional scarring. First, there was 
a modest, but significant, positive association between the number of previous MDEs and 
the VAMS score (rs = .15, p < .018). Following a post-hoc median-split, we found that remitted 
patients with more than four previous MDEs scored significantly higher on the VAMS  
(M >4 episodes = 33.39, SD = 22.87) than remitted patients with four or fewer previous MDEs  
(M ≤4 episodes = 25.62, SD = 19.39; F (1, 268) = 5.36, p < .025).

ASSOCIATIONS BETWEEN VULNERABILITY FACTORS OF RELAPSE AND SADNESS
In univariate regressions, the following potentially modifiable and illness-related variables 
were related to the VAMS at p < .10: dysfunctional beliefs (β = .23, t (211) = 3.41, p = .001, 
adjusted R2 = .05), cognitive reactivity (β = .13, t (207) = 1.89, p = .06, adjusted R2 = .01), 
perceived intensity of daily stress (β = .25, t (203) = 3.63, p < .001, adjusted R2 = .06), and 
finally, the number of previous MDEs (β = .13, t (262) = 2.05, p = .04), adjusted R2 = .01).
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These variables were subsequently entered in a backward stepwise regression with the 
baseline VAMS as the dependent variable. In the first step dysfunctional beliefs, cognitive 
reactivity, the intensity of daily stress, and the number of previous MDEs were included. 
A second model without the number of previous MDEs was highly similar; therefore the 
results are not reported. The final prediction model including both potentially modifiable 
vulnerabilities as well as the number of previous MDEs contained three predictors and 
was reached in two steps. The overall model was statistically significant (F (3, 201) = 7.08, 
p < .001), and was able to account for 9.6 % of the variance in the VAMS score (R2 = .096, 
Adj. R2 = .082). Higher VAMS levels after remission were associated with higher levels of 
dysfunctional beliefs, a higher perceived intensity of daily stress, and a higher number of 
previous MDEs (Table 7.2). The perceived intensity of daily stress received the strongest 
weight in the regression model (β = .19), followed by both dysfunctional belief levels (β = 
.14), and the number of previous MDEs (β = .14). Personality pathology did not confound 
any of the predictors, and the associations of dysfunctional beliefs and the intensity of 
daily stress did not depend on the number of previous MDEs (i.e., interaction effects not 
significant). However, after controlling for levels of depressive of symptomatology with 
the IDS-SR, only the number of previous MDEs remained significant in the model.

Table 7.2: Final backward multivariate regression model (n = 201) with VAMS levels after remission 
as dependent variable

Variable B SE (B) t p

Constant 2.02 .68 2.98 .003

Intensity of daily stress .90 .36 2.52 .012

Dysfunctional beliefs .01 .01 1.89 .060

Number of previous MDEs .13 .06 2.09 .038

Note. The VAMS is square-root transformed. VAMS = Visual Analogue Mood Scale

REPLICATION OF THE PREDICTIVE VALIDITY OF THE VAMS
Finally, we examined whether we could replicate the predictive validity of the VAMS as 
has been demonstrated in a previous study (Van Rijsbergen et al., 2012). We were able 
to replicate our previous findings since the baseline VAMS was a significant predictor of 
depressive symptomatology three months later (B = 1.83, SE = .77, p = .02, semi-partial r = 
.32, FMI = .25), see Table 7.3. After controlling for baseline depressive symptomatology, the 
extent of prediction by the VAMS decreased, but still evidenced a nonsignificant trend (p 
= .08).
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Table 7.3: Prediction of depressive symptomatology at T2 (IDST2) using the baseline VAMS, with and 
without controlling for baseline depressive symptomatology (IDST0) (n = 67)

Variable B SE (B) t p FMI

Step 1
Constant 10.53 4.23 2.49 .014 .27
VAMS 1.83 .77 2.37 .019 .25
Step 2
Constant 4.92 4.07 1.21 .227 .11
VAMS 1.36 .78 1.75 .083 .31
IDST0 .52 .18 2.80 .005 .22

Note.  The VAMS is square-root transformed. VAMS = Visual Analogue Mood Scale, IDST0 = Baseline Inventory 
of Depressive Symptomatology Self Report, FMI = Fraction Missing Information

DISCUSSION

In the current study, we attempted to increase our understanding of emotions and 
emotional scarring in recurrent MDD. First, we found that patients with a greater number 
of previous depressive MDEs reported higher levels of sad mood after remission. The mean 
difference of 7.8 points on the VAMS between patients with ≤4 and >4 episodes appears to 
be clinically relevant, as we previously found that every one-point increment on the VAMS 
increased risk of relapse by a factor 1.15 (Van Rijsbergen et al., 2012). This finding implies 
that scarring by previous episodes could have occurred. Alternatively, our findings could 
also be explained by higher levels of sadness before the very first episode onset in our 
sample, which increased the risk for developing a higher number of depressive episodes. 
In contrast with the scarring hypothesis, a previous study demonstrated in adolescent 
girls that premorbid negative emotionality (i.e., temperamental emotional arousal and 
intensity) increased with the onset of MDD, but returned to premorbid levels again after 
remission of the MDE (Beevers, Rohde, Stice, & Nolen-Hoeksema, 2007).

We found two potentially modifiable variables and one illness related characteristic 
that were significantly associated with relatively higher levels of sad mood in a multivariate 
model: higher perceived intensity of daily stress, higher levels of dysfunctional beliefs, 
and a greater number of previous MDEs. However, after controlling for depressive 
symptomatology, only the number of previous MDEs (and not the potentially modifiable 
variables) was associated with sad mood. Our findings could imply that, after remission, 
the influence of daily stress and dysfunctional beliefs on sad mood are largely an 
epiphenomenon of MDD. However, given that we only have cross-sectional data and found 
that levels of sad mood appear to be influenced by the number of previous MDEs, we 
cannot rule out that sad mood itself might be a consequence of the disorder. Still, we were 
able to replicate that sad mood levels predicted depressive symptomatology three months 
later at a trend-level after correction for current levels of depressive symptomatology. 
Surprisingly, and not in line with recent cognitive models (Teasdale, 1988), cognitive 
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reactivity was not associated with sad mood below the conventional .05 alpha level, and 
was not included in the multivariate model. Patients with higher levels of sad mood after 
remission did not report more frequent stressors, but instead appeared to be affected 
more by the stressors they encountered. Preventive interventions might reduce negative 
affect through modifying the impact of daily stress, which has already been demonstrated 
indirectly (Bockting et al., 2006b). Alternatively, preventive interventions also might alter 
affective experiences themselves (Batink et al., 2013). Future studies should examine the 
pathway from stressors to negative affect to depressive relapse or whether negative 
affect might result in intolerance of subsequent stressors.

The potentially modifiable variables that we examined in relation to sad mood could 
determine levels of positive affect as well. Positive affect appears to be important in 
depression since it was found that patients with a current episode of recurrent MDD 
who responded with a drop of negative affect in response to increases in positive affect 
during the course of the day had a better prognosis, and responded better to treatment 
(Wichers, Lothmann, Simons, Nicolson, & Peeters, 2012). In the current study we did not 
include several variables (life-events, coping, and emotion regulation) that might be 
related to sad mood, including genetic factors, which were able to explain 18% of variance 
in momentary negative affect in a previous study (Jacobs et al., 2013).

Strengths of our study include our large sample of remitted patients hence limiting 
mood state effects of depression, and the use of well validated questionnaires and 
interviews. Several limitations of the current study have to be taken into account. First, 
we combined patients from two different RCTs. Although this increased our sample size 
and patients were very similar on most characteristics, they did differ with respect to the 
number of previous MDEs, previous MDE severity, and dysfunctional belief levels which 
might have influenced the strength of the associations we found. Second, personality 
pathology was only assessed at baseline (T0). Patients’ initial levels of personality 
pathology might no longer reflect personality pathology 3-24 months later, which might 
explain the absence of association with the VAMS. However, this does not appear to be 
very likely, since personality pathology is relatively stable, with fluctuations being inherent 
to the disorder itself (Lopez-Castroman et al., 2012; Morey et al., 2010). Third, cognitive 
reactivity was assessed using a self-report questionnaire and not by a mood-induction 
procedure. Finally, due to the nature of our design, we are not able to examine whether 
the potentially modifiable correlates of the VAMS are in fact determinants of sadness or 
concomitants.

In sum, we found that patients with a greater number of previous depressive MDEs 
reported higher levels of sadness, which could be indicative of emotional scarring. 
Moreover, three variables were associated to sadness after remission: the intensity of 
daily stress, level of dysfunctional beliefs, and the number of previous MDEs. However, 
after controlling for depressive symptomatology only number of previous MDEs (an illness 
related characteristic) appeared to be associated to sad mood after remission. This finding 
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calls into question the role of cognitive factors as determinants for sad mood, although 
cognitive factors might determine positive affect. Remarkably, and also not in line with 
recent cognitive models (Teasdale, 1988), cognitive reactivity was not related to higher 
levels of sadness. We found no indication that patients with higher levels of sad mood 
reported more stressors. Future studies should attempt to more closely examine the 
causal sequence of these variables to both positive affect, negative affect, and relapse in 
depression using experience sampling methods.
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GENERAL DISCUSSION 
 
 
BACKGROUND

Within the described studies, we examined several important potential predictors of 
relapse in depression, that either negatively influence the course of depression from early 
in life onwards, or are potentially modifiable by preventive interventions. We examined 
the impact of both cognitive and emotional vulnerability as well as daily stress on the 
course of depression, while also including the possibility of emotional scarring (chapters 
2, 4, 5, and 7). Moreover, we examined how personality disorders (PDs) and childhood 
adversity might exert their long-lasting influence on the course of depression (chapters 
3 and 4). We also assessed whether cognitive and emotional vulnerability mediated 
the preventive effect of PCT on time to relapse (chapter 2). By doing this, we evaluated 
several cognitive and emotion models, including Beck’s Cognitive model of depression 
(Beck, 1967), Teasdale’s extension to the model; the Differential Activation Hypothesis 
(DAH; Teasdale, 1988), as well as theories on emotional reactivity, Gross’ Process model of 
emotion regulation (Gross, 1998; Gross, 2001), and implications for the DynAffect model 
(Kuppens et al., 2010). The results help us to better understand potential pathways to 
relapse in depression. Finally, this thesis was also aimed at evaluating feasible methods 
for lifelong systematic ways of monitoring patients for depressive relapse (chapters 3 and 
6). Potentially, given that it assesses sad mood, a Visual Analogue Mood Scale might be 
able to predict which patients are vulnerable for depressive relapse and might therefore 
be useful to monitor patients for relapse in depression.

COGNITION, PERSONALITY, CHILDHOOD ADVERSITY AND DAILY STRESS

Dysfunctional beliefs: content, extremity and reactivity
We examined in chapter 2 whether cognitive reactivity, having an extreme response style, 
and unprimed dysfunctional beliefs predicted relapse in depression. Analyzing 172 patients 
with a remitted recurrent depression whom were followed up to 5.5 years, we found that 
cognitive reactivity was not a predictor of time to relapse, neither when assessed pre- nor 
post-treatment. These results add to a line of mixed findings on the predictive role of 
cognitive reactivity for risk of relapse. Whereas some have found higher levels of cognitive 
reactivity to signal early return of the disorder (Kuyken et al., 2010; Segal et al., 1999; Segal 
et al., 2006), others have not (Jarrett et al., 2012; Lethbridge & Allen, 2008). Given this 
highly mixed evidence, and the fact that we found that unprimed dysfunctional beliefs 
predicted time to relapse in depression directly; one wonders whether cognitive reactivity 
is a construct of relevance to relapse in depression, and why one would use a complicated 
and burdening mood induction procedure when an unprimed DAS-A questionnaire is 
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already predictive of relapse in depression. We do need to take into consideration that 
our sample, when compared to previous studies on cognitive reactivity, had the highest 
level of recurrence1 (M = 6.5 previous MDEs in our study, compared to Ms = 4.8, 1.9 and 6.1 
in Segal et al. (1999), Lethbridge and Allen (2008), and Kuyken et al. (2010), respectively). 
Still, in line with the DAH (Teasdale, 1988) one could also expect cognitive reactivity to 
become more and more ingrained with increasing numbers of depressive episodes, since 
patients have gone through more cycles in which negative mood has been associated 
with negative thinking patterns.

We also found no evidence that the extremity of beliefs on the DAS-A (or their 
reactivity) made patients vulnerable for relapse. Whereas extremity of responses on 
the DAS-A was found to be a vulnerability marker for relapse in depression in some 
studies (Teasdale et al., 2001), while not in other studies (Beevers et al., 2003; Ching 
& Dobson, 2010; Jacobs et al., 2010; Petersen et al., 2007), reactivity of extremity has 
not been examined yet until now. Differences in findings with Teasdale’s (2001) study 
might partially be explained by differences in operationalization of extreme thinking. 
Whereas we used the total number of extreme responses on the DAS-A as a measure of 
extreme responding, Teasdale et al. (2001) only used the approval subscale of the DAS-A, 
in combination with three other scales. Moreover, whereas our patients were remitted 
upon entry, the patients in the sample of Teasdale et al. (2001) had residual depression 
(HDRS17 ≥ 8) and were on ADM. Recently, it has been suggested that research on extreme 
responding has to differentiate between positive extreme responses (responding with 
extreme agreement to positive items and with extreme disagreement on negative items) 
and negative extreme responses (responding with extreme agreement to negative items 
and with extreme disagreement on positive items) (Forand & DeRubeis, 2014). Summing 
scores on (subscales of) the DAS might therefore be biased by including both adaptive and 
maladaptive responses. During the acute-phase of depression, it was found that extreme 
positive responding was more prevalent than extreme negative responding (Forand & 
DeRubeis, 2014). Moreover, having unrealistic optimism relative to a more balanced view 
was related to relapse in depression (patients with higher risk of relapse even endorsed 
positive items with an extreme, dysfunctional positive response).

Personality disorders and childhood adversity
In chapter 3 and 4, we aimed to increase our understanding of how personality disorders 
(PDs) and childhood adversity exert a lasting negative influence on the course of 
depression (for meta-analyses see: Nanni et al., 2012; Newton-Howes et al., 2006). For PDs 
we specifically examined their association with potentially modifiable cognitive variables, 
whereas for childhood adversity we examined whether childhood adversity increased 
sensitivity to daily stressors later in life (Glaser et al., 2006; Wichers et al., 2009).

We first examined how prevalent PDs were in our sample. In line with previous studies, 
we found that almost half of the patients had a comorbid PD after remission (Farabaugh 
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et al., 2007; Pilkonis & Frank, 1988; Sato et al., 1994). Although not previously studied, 
we found evidence that patients with PDs had higher levels of cognitive reactivity. This 
supports the idea that the PD itself might generate stress that in turn is an activator 
of dysfunctional belief levels (Craighead et al., 2011; Ilardi & Craighead, 1999). Similarly, 
patients with PDs also endorsed more latent dysfunctional beliefs, an association that 
was even stronger than for cognitive reactivity. Moreover, brooding has not yet been 
examined in patients with PDs and remitted depression. Our results indicate that both 
having a PD and personality pathology was related to higher levels of cognitive reactivity 
and brooding, but not to an extreme response style. Brooding was related to having a 
cluster C diagnosis within the PD domain and within that cluster an avoidant PD diagnosis 
specifically. In this light, brooding might serve as a way to  avoid both cognitive and active 
problem solving (Cribb et al., 2006; Moulds et al., 2007). One intriguing finding from 
chapter 7 was that patients with PDs or higher levels of personality pathology did not 
score higher on sad mood levels after remission, which would be expected given their 
stronger endorsement of dysfunctional belief levels. However, chapter 7 reports on a 
slightly different subpopulation of patients, making a direct comparison difficult. Future 
studies have to examine more rigorously whether patients with comorbid PDs have 
different affective experiences than patients without comorbid PDs.

Since dysfunctional beliefs were associated more strongly to PDs than cognitive 
reactivity, the question arises whether dysfunctional beliefs in this group as assessed with 
the DAS are already activated due to innate stressors resulting from the PD (Craighead et 
al., 2011; Ilardi & Craighead, 1999). It still has to be determined whether dysfunctional 
beliefs accumulate over time and consolidate into a PD, or whether they are a byproduct 
of the PD itself. Future studies should also examine whether rumination and other 
modifiable cognitive vulnerability mediate the effects that PDs have on time to relapse. 
This will help us better understand the pathway(s) to depressive relapse. Subsequently 
tailoring preventive interventions (i.e., specifically targeting rumination in cluster C PD 
patients, and possibly, emotion) might improve their efficacy.

Childhood adversity was not related to stress sensitivity, depressive symptomatology, 
or the number of previous MDEs after multiple episodes of recurrent depression. However, 
daily stress was related to depressive symptomatology at follow-up. These findings are at 
odds with previous results that indicate that childhood adversity has a long-lasting influence 
on the course of depression, potentially through stress sensitization. Methodological 
differences with previous studies might also explain differences in results. We used a 
retrospective self-report questionnaire instead of a life-event interview to assess life-
events. Moreover, we subsequently selected several life-events, based on the literature, 
to be included in our analyses (i.e., sexual abuse, physical abuse, and loss of a parent) that 
were not in all earlier studies related to the number of previous MDEs (e.g., Bernet & Stein, 
1999). Unfortunately our life-event measure did not include emotional neglect, which has 
been related strongly with the prospective occurrence of daily hassles (Liu et al., 2013). 
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These findings have to be interpreted in the light of a highly recurrent sample, and could 
suggest that, after multiple relapses, the influence of childhood adversity on the course 
of depression (i.e., levels of depressive symptomatology) is no longer present. Instead, 
the experience of daily stressors themselves was related to depressive symptomatology 
levels, and might therefore be an interesting target for preventive interventions. A recent 
study however suggests that childhood adversity should be taken into account when 
selecting prophylactic strategies, since MBCT was only more effective in reducing risk of 
relapse in recurrent depression compared to psycho-education in patients with relatively 
more childhood adversity (Williams et al., 2013).

SAD MOOD

Mood reactivity
Using a sad mood-induction procedure as described earlier in this thesis (e.g., Segal et al., 1999), 
we demonstrated that strong mood reactivity (i.e., increases in sad mood) was predictive of 
relapse in depression over 5.5 years. It has been suggested by previous researchers that this 
might reflect stress-reactivity, in that remitted patients have stronger emotional responses 
to stressors (Britton et al., 2012; O’Hara et al., 2014). However, we only found mood reactivity 
to predict relapse post-treatment, and not before treatment. We were unable to explain this 
result as a consequence of treatment effects, depressive symptomatology, or time since 
remission. Speculatively, PCT might not have had a direct effect on mood reactivity, but 
might have reduced the impact of daily hassles for which circumstantial evidence was found 
in a previous study (differential effect of TAU + PCT compared to TAU alone; Bockting et al., 
2006b). The predictive validity of mood reactivity might therefore reflect patients who were 
not able to benefit from the effects of PCT on daily stressors. 

Putting these findings in perspective of current dominant mood reactivity hypotheses, 
i.e. emotional context insensitivity (Bylsma et al., 2008; Rottenberg, 2005), mood 
brightening (Bylsma et al., 2011; Peeters et al., 2003), and increased emotional reactivity 
(Myin-Germeys et al., 2003; O’Hara et al., 2014), we found some indication that strong 
emotional reactions signal vulnerability for return of MDD, in line with the emotional 
reactivity hypothesis. However, since our studies did not include a healthy control group 
we are unable to state whether our participants were more emotionally reactive than 
healthy controls or currently depressed patients. These findings are in sharp contrast with 
the results from Lethbridge and Allen (2008), who reported that patients who did not 
respond with a drop in positive affect following mood-induction are at risk of relapse. 
However, they used logistic regression instead of survival analyses and only included 48 
participants who were selected from a population sample. Moreover, the Visual Analogue 
Scales that Lethbridge and Allen (2008) used to assess the effectiveness of the mood-
induction deviated from previously used scales, in that they were unipolar. This might 
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allow for more precise mapping of changes in emotions, but makes it difficult to compare 
these results to previous studies using the same mood-induction procedure.

Sad mood itself
We subsequently demonstrated in two independent patient samples that sad mood levels 
after remission are predictive of depressive symptomatology as well as an early return of 
MDD. Emotion after remission therefore appears to have an important influence on the 
course of recurrent depression. Even more surprisingly, sad mood levels were assessed 
with a single-item Visual Analogue Mood Scale (VAMS) which therefore showed predictive 
validity. We found that every one-point increment on the VAMS increased risk of relapse 
by a factor 1.15. Since we found that sad mood levels predicted depressive relapse over and 
above residual symptoms, and moreover, showed comparable levels of explained variance 
as the HAM-D17 interview, these findings indicate that sad mood after remission is not 
simply a concomitant of the disorder. 

In an attempt to better understand the pathway from sad mood to depressive relapse, 
we examined whether higher sad mood levels were associated with illness-related and 
potentially modifiable characteristics. Some evidence was found for ‘emotional scarring’, 
in that patients with a higher number of previous MDEs reported higher levels of sad 
mood after remission. The mean difference of 7.8 points between patients with ≤ 4 and 
>4 episodes appears to be clinically relevant, since every one-point increment on the VAMS 
increased risk of relapse by a factor 1.15. Although our findings could imply that emotional 
scarring has occurred, due to our recurrent sample we cannot rule out that higher levels of 
sadness were already present before the very first episode onset, which increased risk for 
developing a higher numbers of depressive episodes. Higher levels of sad mood were not 
related to the experience of a higher frequency of daily hassles, but were associated with 
the perceived intensity of daily hassles as well as dysfunctional belief levels. However, after 
correcting for depressive symptomatology, only the number of previous depressive MDEs 
(and not the potentially modifiable variables) was associated with sad mood. Our findings 
could imply that after remission, the influence of daily stress and dysfunctional beliefs 
on sad mood are merely an epiphenomenon of MDD. However, given that we have cross-
sectional data and found that levels of sad mood appear to be influenced by the number 
of previous MDEs, we cannot rule out that sad mood itself might be a consequence of the 
disorder. This explanation seems unlikely since we were able to replicate that sad mood 
levels prospectively predicted depressive symptomatology at a trend-level after correction 
for current levels of depressive symptomatology. Surprisingly, and not in line with recent 
cognitive models (Teasdale, 1988), cognitive reactivity was not associated with sad mood 
below the conventional .05 alpha level, and was not included in the multivariate model. 

In chapter 6 we assessed whether we might be able to use a VAMS for lifelong relapse 
monitoring, which is recommended for recurrent depression by leading treatment 
guidelines (Agency for Healthcare Research and Quality, 2012; American Psychiatric 
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Association, 2010; National Institute for Health and Clinical Excellence, 2009). Our findings 
highlight that the VAMS applied in isolation had excellent diagnostic accuracy both in 
terms of discriminative power (i.e., distinguishing between patients with and without 
a depression), and in terms of predictive value for a current depression. In this respect, 
the VAMS did better than other well-known measures of depressive symptomatology 
including the HAM-D17 interview and the IDS-SR. Not missing patients who in fact have 
a depression (false negatives) is crucial and we found that the VAMS did not miss any 
patients at a cut-off of 55. However, there was a relatively high number of false positives 
(53% of diagnoses were true positives). Using Experience Sampling methodology to 
repeatedly assess sad mood levels might improve the accuracy of the VAMS. Several 
remaining questions for future research include what the impact of ADM use is on VAMS 
scores, what the impact of comorbidity (i.e., anxiety disorders, personality disorders) is on 
the diagnostic accuracy of the VAMS, and whether screening for recurrent depression is 
cost-effective and improves treatment outcome including reductions in burden of disease.

In sum, these findings suggest that emotion exerts a strong influence on the course of 
depression, even when cognition is not taken into account. Higher levels of sad mood are 
associated with a higher perceived intensity of daily stress, dysfunctional beliefs, and the 
number of previous MDEs (indicative of emotional scarring). Sad mood therefore appears to 
be a promising monitoring target for depressive relapse. Moreover, sad mood can be assessed 
using a single-item assessment (VAMS), and higher scores on the VAMS signal early relapse 
in depression and are predictive of higher levels of depressive symptomatology. Given that 
the VAMS is easy to administer and simple to interpret, it could be a straightforward and 
feasible instrument to monitor mood in patients with a recurrent depression. It would be 
interesting to study whether higher sad mood levels after remission reflect some form 
of emotion regulation difficulty. A previous study showed that remitted patients, when 
compared to never depressed controls, showed more ruminative, catastrophizing, and less 
‘putting things in perspective’ emotion regulation strategies (Ehring et al., 2008). Possibly, 
remitted patients have deficits in effectively regulating their affect.

MECHANISMS OF CHANGE IN PCT
As outlined in the introduction of the current thesis, it is still unknown how preventive 
interventions exert their effect on time to relapse. Research in this area is very important, 
because we first have to know how our interventions work before we can improve them. 
Cognitive reactivity frequently has been suggested as an underlying mechanism of CT, 
including MBCT (Kuyken et al., 2010; Segal et al., 2006). Curiously, this idea appears to 
persist despite the presence of disconfirming evidence. For example, Segal et al. (2006) 
found that patients who were remitted on ADM during the acute-phase of depression 
had higher cognitive reactivity levels than patients remitted on CBT. Nevertheless, there 
was no differential risk of relapse between both conditions, which would be expected if 
CT works through changing cognitive reactivity levels.
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In our study we used a combination of emotional and cognitive variables (i.e., 
dysfunctional beliefs, cognitive reactivity, mood reactivity, and cognitive extremity 
reactivity) that we examined as potential mediators of the preventive effect of PCT on 
time to relapse. We were not able to demonstrate that any of these variables mediated 
the preventive effect of PCT, and therefore it remains unclear how (P)CT works. We 
have to take several limitations into consideration. Since we only analyzed patients with 
three or more previous MDEs, our sample was small. Moreover, we cannot exclude the 
possibility that PCT already produced its effect before our post-treatment measurement 
of the cognitive and emotional variables, which was three months after our baseline 
measurement. It is therefore unclear whether our mediators would meet the criteria 
for statistical mediation, since these criteria imply that changes in the mediator must 
precede changes in outcome (Kazdin, 2007). 

Based on these findings and results of studies during acute-phase CT (e.g., DeRubeis 
et al., 1990; Simons et al., 1984), it is still not clear how CT works. Previous mechanism 
studies have been plagued by power problems since Baron and Kenny’s (1986) causal steps 
approach, the most widely used method to examine mediation, requires almost 21000 
participants when effect sizes are small (Fritz & Mackinnon, 2007; MacKinnon, Fairchild, 
& Fritz, 2007). Moreover, although previous studies claimed that cognitive measures were 
not a mediator of CT because both CT and ADM were effective and changed cognitive 
variables (e.g., Simons et al., 1984), alternative interpretations including that changes in 
depression might have changed the mediator in one modality whereas there might have 
been a direct effect of treatment on the mediator in the other modality are equally likely 
(Hollon et al., 1987). There is a need for consensus on how to study and analyze how our 
interventions work.

Since we only assessed one ingredient of PCT (i.e., challenging dysfunctional beliefs), 
it could be that the intervention works through the remaining pillars that we did not 
study: enhancing recollection and encoding of specific positive experiences, and relapse 
prevention strategies. Other potential mechanisms that might be operating alone or in 
combination could include: 1) attenuation of the extent to which patients are affected by 
daily hassles, since a previous study found a differential effect of PCT (added to TAU and 
compared to TAU alone) on daily hassles (Bockting et al., 2006b); 2) alteration of affective 
experiences themselves (Batink et al., 2013); and 3) broadening of skills including coping 
and problem solving, in line with the compensatory model (Barber & DeRubeis, 1989; 
Strunk, DeRubeis, Chiu, & Alvarez, 2007).

IMPLICATIONS FOR COGNITIVE MODELS OF DEPRESSION
Our findings have several implications for the previously described cognitive models of 
depression. First of all, we found no evidence for the differential activation hypothesis, 
which suggests that dysfunctional beliefs have to be activated by mild dysphoric mood 
to signal vulnerability for depressive relapse (Teasdale, 1988). Instead, we found that 
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unprimed dysfunctional beliefs predicted time to relapse directly. Specifically the content 
of beliefs, and not the form of thinking (i.e., extreme responding) was predictive of an 
early return of depression. These findings are not necessarily in conflict with the original 
cognitive model (Beck, 1967), as these dysfunctional beliefs might have been activated 
before (and leading to) depression onset, and have some form of stability thereby still 
conveying vulnerability after remission (Zuroff et al., 1999). However, we were not able 
to test the assumption that dysfunctional beliefs become activated by schema-matching 
life-events directly. Moreover, we were unable to demonstrate that the effect of PCT on 
time to relapse was mediated through changes in dysfunctional beliefs over treatment 
as the cognitive model suggest. We are unable to claim that cognitive therapy does not 
work through changes in dysfunctional beliefs since many studies that used mediation 
analysis, including ours, are hampered by power issues. 

A limitation of the cognitive model is that it is unable to explain how cognition and 
affect are linked. The model does mention affect, but always secondary to cognition. If 
in fact affect itself might lead to dysfunctional cognition, this might be an interesting 
starting point for interventions.

One final concern with the cognitive model is that some aspects of this theory are 
hard to falsify. The cognitive model is not explicit about how and when early critical life-
events lead to an accumulation and consolidation of dysfunctional beliefs into MDD, PD 
or their combination (Beck & Freeman, 1990; Pretzer & Beck, 1996). The same applies to 
more recent stress models however, since it is unknown how exactly childhood adversity 
reduces the threshold for being affected by future stressors. Empirical studies that could 
test how and when specific dysfunctional beliefs are formed and activated would require 
a longitudinal follow-up of a large population sample of children or adolescents starting 
long before MDD onset which would have to be followed for years. Although this has 
been done successfully for a general cognitive-stress diathesis, for example by using a 
composite measure of cognitive vulnerability in combination with interpersonal stress 
(Carter & Garber, 2011), and by using the DAS and a composite measure of life-events 
(Lewinsohn, Joiner, & Rohde, 2001), only few studies have examined specific cognitive 
vulnerability (i.e., when there is a match between the content of the belief and the 
stressor or stressful event); and only partially successful (Hammen, Marks, DeMayo, & 
Mayol, 1985; Hammen & Goodman-Brown, 1990).

IMPLICATIONS FOR EMOTION MODELS
Emotional states or affective experiences have been characterized as a highly dynamic 
construct (Golder & Macy, 2011; Gross & Muñoz, 1995; Watson & Clark, 1984). Within 
these dynamics, several authors have recently suggested some stability in the form 
of core affect (Barrett et al., 2005; Kuppens et al., 2010). According to Feldman-Barrett 
(2005), core affect is a constant stream of affective information that can be attended 
to or not. The experience of emotion is the result of paying attention to this stream, and 
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depends on conceptual knowledge about emotions. Besides core affect, the DynAffect 
theory describes affect in terms of variability around this core, and a force that regulates 
negative affect and prevents exacerbation (Kuppens et al., 2010).
We found that sad mood, assessed in the absence of a specific event, was predictive of 
prospective depressive symptomatology levels and depressive relapse. This could imply 
that we assessed core affect, as we asked patients to attend to their affective thermostat, 
in line with both the Circumplex model and the DynAffect model of affect (Kuppens et 
al., 2010; Russell, 1980). Our results support the notion that stability exists in levels of 
affect, since we found moderate associations between sad mood levels at baseline and 
three months later in two independent samples. However, we were unable to examine 
fluctuations in sad mood levels in the time between assessment points. Furthermore, if 
we relate our finding of emotional scarring (i.e., higher levels of sad mood in patients with 
more previous MDEs) to the DynAffect model, the question is raised whether patients 
might have an increased core affect bandwidth which is attributable to previous MDEs, 
or whether the attractor strength (i.e., emotion regulator in the DynAffect model) has 
become weakened and is unable to prevent exacerbation of affect. Alternatively, these 
problems could have existed prior to first episode onset or could have worsened with 
depressive episodes.

Several challenges lie ahead for the DynAffect model. First, in the light of depression, 
it is unclear how patients with a (remitted) depression can be characterized in terms of 
the DynAffect model. Although it has been suggested that depressed patients have a 
negatively valenced, low arousal home base in combination with weak attractor strength 
(Kuppens et al., 2010), this has to be examined empirically. Moreover, it is unclear what the 
role of attractor strength is, and how this concept relates to, for example, Gross’ process 
model of emotion regulation (Gross, 1998; Gross, 2001). 

In terms of Gross’ Process model of emotion regulation (Gross, 1998; Gross, 2001), we 
have mainly focused on response modulation, that is, the use of rumination. Remarkably, 
brooding was not related to higher levels of negative affect in our study. It has been 
suggested that rumination is an avoidance strategy (Cribb et al., 2006; Moulds et al., 
2007), which in our study appeared to have no detrimental effects cross-sectionally since 
it was not associated with negative affect. Brooding was also related to having a PD, and 
specifically in cluster C. It would therefore be interesting to study emotion regulation in 
patients with cluster C PDs. In borderline PD it has already been demonstrated that these 
patients appear to over-regulate their emotions, in that they use many different emotion 
regulation strategies which might deplete resources to regulate their behavior (Chapman, 
Dixon-Gordon, & Walters, 2013). 

Finally, in relation to several models of emotional reactivity, we specifically found that 
higher levels of mood reactivity were predictive for early relapse in depression, mirroring 
results from previous Experience Sampling studies (Myin-Germeys et al., 2003; O’Hara 
et al., 2014). Intuitively it makes more sense for remitted patients to become highly 

C H A P T E R  8



	 133

responsive to stressful events (instead of unresponsive), as this is also what Beck (Beck, 
1967) proposed within the cognitive model.

MODEL BASED ON OUR FINDINGS
Figure 8.1 depicts a model that includes several potential pathways to relapse in 
depression. Most pathways have been examined, although partly cross-sectional, in 
the current thesis. The pathways depicted are by no means intended to be exhaustive, 
but merely reflect variables described in the General Introduction of this thesis. They 
deserve further research which will lead to adjustments and, hopefully, greater specificity. 
Figure 8.1 is based on our findings that sad mood levels after remission, as well as daily 
stress (which were associated with each other), predicted depressive symptomatology 
prospectively, and that we found sad mood level and dysfunctional beliefs to predict 
relapse in depression directly. 

One of the core assets of the model in Figure 8.1 is that it leaves room for individual 
differences in stress tolerance, emotion regulation, and sad mood after remission. 
Uninterrupted black arrows reflect potential pathways for which at least some evidence was 
found, whereas the interrupted black arrow (from number of previous MDEs to subjective 
experience of daily stress) represents an association that we failed to demonstrate in the 
current thesis. The line from number of previous MDEs to dysfunctional thinking indicates 
that it was not examined directly in the current thesis. Within Figure 8.1, the starting 
point to depressive relapse is open to debate. We embedded an affect-cognition spiral, 
which reflects the current lack of evidence for a starting point from negative affect to 
dysfunctional beliefs or vice versa (Segal, 1988). 

First of all, it could be that when a stressor occurs, patients vulnerable to relapse react 
strongly to this stressor with intense sad mood (current thesis, but also O’Hara et al., 
2014). It has been demonstrated that remitted patients show increased perceived daily 
stress intensity compared to never depressed controls (O’Hara et al., 2014). This could 
result in dysfunctional thinking, leading to a further deterioration of sad mood fueled 
by poor emotion regulation, found to be present after remission (Ehring et al., 2008). 
However, it could also be that dysfunctional thinking itself is a (problematic) emotion 
regulation strategy. This affect-cognition spiral depletes resources and leads to a further 
reduction in tolerance for subsequent stressors, again fueling the affect-cognition spiral 
and ultimately leading to depressive relapse. Within this view, the emotional reaction to 
a stressor is the starting point. It remains unclear whether the intensity of an emotional 
reaction or the subsequent persistence of this emotion (i.e., emotional inertia; Kuppens et 
al., 2012) makes patients vulnerable.
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Figure 8.1. Pathways to relapse examined in the current thesis

Our study (along with others) has also demonstrated that remitted patients who have 
relatively higher levels of sad mood in the absence of any clear stressors are at increased 
risk of depressive relapse (current thesis, but also Rucci et al., 2011). Higher levels of sad 
mood itself, potentially resulting from emotional scarring by the number of previous 
MDEs (or premorbid vulnerability), could also be the starting point for the pathway to 
depressive relapse. Under the influence of higher sad mood levels, stressors that do occur 
might be tolerated less well, feeding back into the affect-cognition spiral. Similar to the 
‘chicken and egg’ problem with cognition and affect, it also remains unclear whether 
negative affect results in lower tolerance for daily stressors, whether a lower tolerance 
for daily stressors results in more negative affect, or both. Note that the presence of 
childhood adversity and personality disorders are absent in Figure 8.1, as their role needs 
more research. Furthermore, there is a causal black arrow from the number of previous 
MDEs to depressive symptomatology, as this has been demonstrated in many previous 
studies. In chapter 4 however, the number of previous MDEs did not predict levels of 
depressive symptomatology assessed three months later.

CLINICAL IMPLICATIONS
The current thesis has several important implications for clinical practice. Our findings 
suggest that negative affect could be a candidate to monitor for relapse in depression. 
Since a simple VAMS had good diagnostic accuracy, this instrument could provide 
clinicians with a straightforward and feasible tool to mood monitor patients with a 
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recurrent depression. Moreover, this monitoring can be done via smartphone application 
or e-mail, making it as non-invasive as possible. This form of monitoring can have 
enormous potential for secondary mental health care, where both time and funding are 
limited. Therapists could use the VAMS as a first step to quickly assess whether a patient 
is currently having a relapse. Either as the result of emotional scarring or premorbid 
vulnerability (or both), our results suggest that patients with a relatively higher number 
of previous episodes should be monitored even more closely for negative affect, as they 
might be even more at risk for relapse in depression. For now, a score of 55 could be used 
as a cut-off. If future research is able to demonstrate that a VAMS can also reliably predict 
future relapses instead of cross-sectionally as we examined in chapter 6, then the rhythm 
of depression can be interrupted early, reducing distress for patients and societal costs. 
However, future studies should examine whether this screening is in fact cost-effective, 
and should make a cost/benefit analysis.

Although preventive interventions are reasonably effective (Guidi et al., 2011; Piet & 
Hougaard, 2011; Vittengl et al., 2007), there is room for improvement and we still do not 
know how these interventions exert their effects. Our studies appear to suggest that 
PCT does not work through changing dysfunctional beliefs, cognitive reactivity, or mood 
reactivity, although power issues have to be taken into account with mediation studies. In 
clinical practice, most important is that these interventions work, and should be offered 
to patients after remission.

Finally, our results are in line with previous studies on the prevalence of comorbid 
PDs after remission, and suggest that clinicians should be aware of comorbid PDs as they 
herald a more chronic and persistent course of MDD.

LIMITATIONS
Besides the limitations already mentioned, several other limitations of our studies have 
to be taken into account. First, our patient samples were all recruited within the context 
of several RCTs, and were seeking help in terms of relapse prevention. Moreover, our RCTs 
included patients between the ages of 18 and 65 (mainly Caucasian) who all achieved 
remission within the last two years. It is unclear whether our results can be generalized 
to other populations.

Second, although some of the studies we reported on in chapter 2 and chapter 3 were 
prospective studies covering an impressive follow-up period of more than five years, most 
of the other studies were based on either cross-sectional data or had a short follow-up of 
no more than three months which limits the interpretation of our findings. Our finding that 
childhood adversity was not related to depressive symptomatology three months later 
does not exclude the possibility that, as previously found, childhood adversity is associated 
with a poor prognosis in depression in terms of risk of relapse (e.g., Nanni et al., 2012). 
Due to our short follow-up period and relatively low levels of depressive symptomatology 
we might not have been able to detect the effect of childhood adversity. Moreover, it 
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could also be that childhood adversity does impact depressive symptomatology levels in 
patients with fewer previous MDEs. In the same line of reasoning we were not able to 
examine whether brooding moderated or mediated the impact of PDs on risk of relapse. 
In our study on variables associated with higher sad mood levels after remission we were 
not able to examine determinants of sad mood, as our study reported on cross-sectional 
data. Therefore, more prospective studies are needed. Due to staging of the disorder (i.e., 
multiple episodes of depression), we were also not able to demonstrate the presence 
of emotional scarring. In fact, premorbid vulnerability might be an explanation for the 
higher levels of sad mood after remission that we found.   

Third, many mediation studies, including ours, are plagued by power issues. In 
particular, Baron and Kenny’s (1986) causal steps approach is severely underpowered 
when effects are small (Fritz & Mackinnon, 2007; MacKinnon et al., 2007). Within our 
population of remitted patients this might be especially applicable, since variability was 
low and small effect sizes were to be expected. We might therefore not have been able to 
detect changes in both cognitive and emotional characteristics as mediators of the effect 
of PCT. Moreover, if we had detected characteristics that mediated the effect of PCT, it 
would have been questionable whether these characteristics would have met criteria for 
mediation due to our design (Kazdin, 2007).

Fourth, we demonstrated in several chapters of the current thesis that mood has an 
important impact on the course of depression, and that higher sad mood levels on a VAMS 
predicted relapse in depression. We have to take into account that although we assessed 
a paper-and-pencil version of a VAMS in chapter 3, the VAMS in subsequent chapters was 
assessed by telephone, and had similarities with a numerical rating scale (i.e., patients 
had to verbally indicate their level of sadness). Despite high correlations between VAMS 
scales and numerical rating scale equivalents in pain research (r = .93 - .95; Holdgate, Asha, 
Craig, & Thompson, 2003; Mohan, Ryan, Whelan, & Wakai, 2010), it is unclear whether 
one might induce more bias than the other. Although we assessed the association of sad 
mood levels with PDs, we did not include Big Five factors including Neuroticism. Higher 
levels of sad mood levels might reflect neuroticism since negative affect was related to this 
personality trait in previous studies (Costa & McCrae, 1980; Watson & Clark, 1992). However, 
associations were too low for negative affect to be completely explained by neuroticism (r 
= .39 - .50). Furthermore, if sad mood itself is a risk factor for relapse in depression, one 
would expect remitted patients to score higher on a VAMS than never depressed controls. 
Unfortunately, our studies did not include a healthy control group, and previous studies that 
examined negative affect provided mixed evidence (Gilboa & Gotlib, 1997; Husky, Mazure, 
Maciejewski, & Swendsen, 2009; O’Hara et al., 2014; Roberts & Kassel, 1996). Future studies 
should include a measure of Neuroticism to examine its relation with the VAMS, and should 
compare VAMS scores of a healthy control group with a remitted patient sample. 

A final limitation with respect to the VAMS is that, in line with mood induction studies 
(e.g., Segal et al., 1999; Segal et al., 2006), we interpreted our findings in the light of increases 
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in sad mood on the VAMS. However, with the anchor points of the VAMS used in our 
studies (i.e., happy and sad), our findings might also be interpreted as reflecting decreases 
in positive affect. With ongoing debate on the bipolarity of affect, (i.e., whether positive 
and negative are two extremes of the same dimension), we cannot exclude this possibility. 
Positive affect appears to play an important role in the course of depression, since lower 
levels of positive affect were found to be related to a poorer course of depression (for 
a review see Morris, Bylsma, & Rottenberg, 2009). Moreover, participants with resilience 
for depression were able to experience positive affect following stress (Geschwind et 
al., 2010; Riskind, Kleiman, & Schafer, 2013; Tugade & Fredrickson, 2004). In intervention 
research, early changes in positive emotions were found to predict response to treatment 
(Geschwind et al., 2011), and have been suggested as a potential mechanism of preventive 
interventions (Batink et al., 2013; Geschwind et al., 2011). In patients with three or more 
previous MDEs, the effect of MBCT on depressive symptomatology was mediated by both 
positive and negative affect, whereas the mediating effect was largest for positive affect 
(Batink et al., 2013). Still, it is unknown what this means for risk of relapse in depression.

Finally, some of the questionnaires we used also have their limitations. With respect 
to our studies aimed at PDs, we assessed PDs with the PDQ-4+

. Although this self-report 
questionnaire directly corresponds to personality disorders in the DSM-IV (American 
Psychiatric Association, 2000), it is also prone to overdiagnosis (Hyler et al., 1990). After 
correction of all PD thresholds with one criterion in order to increase agreement with 
the SCID-II (Van Velzen et al., 1999), we found a similar prevalence rate of PDs compared 
with studies that assessed PDs with the SCID-II (Farabaugh et al., 2007; Sato et al., 1994). 
Nevertheless, we cannot exclude the possibility that our prevalence rate reflects an 
overdiagnosis of PDs. Therefore we recommend future studies to use a diagnostic interview 
to assess PDs, for example the SCID-II. Similarly, the life-events questionnaire that we used 
to assess childhood adversity is a retrospective self-report measure. Self-report measures 
of life-events have been found to result in more interpretation biases by patients, and 
are problematic because they lack contextual information (Alloy et al., 2010). A limitation 
of the Everyday Problem Checklist that we used to assess the occurrence of daily hassles 
is that it does not take the frequency of events into account. In other words, each hassle 
can only be scored once (present or absent), whereas it is possible that stressors occurred 
multiple times.

FUTURE DIRECTIONS
Future research should focus on further increasing our understanding of pathways to 
depressive relapse. First of all, the presence of emotional scarring should be examined in 
a group at risk for first onset depression. Following this cohort would provide information 
on whether sad mood is in fact a premorbid risk factor or the result of emotional scarring. 

Second, studies should focus on the pathway of negative affect, cognition, and daily 
stress to depressive relapse. It is difficult to disentangle causality in the relations between 
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daily stress, negative affect, and cognition (for a review see Boden & Berenbaum, 2010). 
To test the pathway from negative affect to an increased experienced intensity of daily 
stress in Figure 8.1, one could randomly assign remitted patients to the Trier Social Stress 
Task (TSST) with or without a mood induction that precedes this task. This way, we might 
be able to say whether a stressor especially had detrimental effects under negative affect 
conditions in terms of stress physiology (i.e., HPA axis (de-) activation) or self-reported 
intensity of stress. Evidence for an increase in stress reaction (i.e., saliva cortisol levels) in 
healthy controls was already demonstrated after a negative mood induction, an effect 
that was not found following a positive mood induction (Mendonça-de-Souza et al., 
2007). In remitted individuals, this effect might be even more pronounced. 

Alternatively, with the benefit of higher ecological validity, an Experience Sampling 
study could examine whether the experience of negative affect at time t-1 is predictive 
of the experienced intensity of a stressor at time t. By having patients fill out the 
Everyday Problem Checklist before the start of Experience Sampling, the experimenter 
gets an overview of the general average intensity of different daily stressors. We could 
then follow patients with Experience Sampling for a week with multiple measurements 
within a day. Patients will be asked to indicate their negative affect, report which stressor 
occurred as well as the impact of this stressor. After selecting the measurements in which 
daily stressors occurred that had the same average intensity as indicated on the Everyday 
Problem Checklist (for example: selecting both loosing keys and having an argument, which 
may both have a stress intensity score of 3 out of 5), one can now assess within individuals 
whether negative affect at t-1 increases the intensity of daily stress at t. As there might be 
a vicious circle between negative affect and the impact of daily stress, one could also test 
the other direction of this pathway: whether this intensity at t increases levels of negative 
affect at a subsequent measurement. Finally, in a different design again using Experience 
Sampling, future studies could also examine several pathways using multilevel modeling, 
for example whether individual patterns in 1) the influence of stressors on negative affect 
can be explained by group differences in the average intensity of daily stress; 2) influence 
of stressors on dysfunctional beliefs can be explained by group differences in the average 
intensity of daily stress; 3) influence of stressors on dysfunctional beliefs can be explained 
by group differences in average negative affect; and finally 4) influence of stressors on 
negative affect can be explained by group differences in dysfunctional beliefs. The results 
can provide us with more direction in which characteristics we need to tackle in preventive 
interventions. Our ongoing study will address those aspects.

Third, studies should focus on how preventive interventions exert their effects on 
time to relapse, in order to be able to tailor these interventions. More studies should be 
devoted on whether these interventions work similarly in patients with comorbid PDs. 
Potential mechanisms that could be worthwhile examining include increasing levels of 
positive affect, decreasing levels of negative affect, and buffering the impact of daily 
stress (Batink et al., 2013; Bockting et al., 2006b).
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Finally, future studies that examine the VAMS could assess the implications of developing 
two unipolar scales of positive and negative affect (How do you feel: sadness ‘not at all’ 
to ‘extremely’ and happiness ‘not at all’ to ‘extremely’) whilst also including a scale that 
assesses arousal. This would allow us to assess whether specifically positive or negative 
emotions play a role in the course of depression. Moreover, replication of the diagnostic 
accuracy of the VAMS as a screener for depressive relapse is required, preferably outside 
the context of a Randomized Controlled Trial. Future studies should focus on the impact 
of for example comorbid anxiety disorder on the discriminative validity of the VAMS, and 
the impact of the use of ADM.

In sum, to increase our understanding of the role of emotion (positive and negative), 
cognition, and stress in the pathway to depressive relapse more longitudinal studies 
are needed that include different groups of patients (i.e., patients with and without 
comorbidity, with and without ADM), and that use repeated assessments in daily life.

Note
1  Due to the distribution of the number of previous MDEs, it would be preferable to report 

the median instead of the mean. However, this descriptive index is not mentioned in 
most of the studies mentioned here. We were unable to compare with Jarrett et al. 
(2012), since no recurrence levels were reported in their paper.
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ACHTERGROND
Depressie is een ernstige recidiverende psychiatrische aandoening waarmee zowel in de 
VS als in Nederland bijna 1 op de 6 mensen ooit in hun leven mee te maken krijgt. Geschat 
wordt dat 67-85% van alle mensen binnen 15 jaar een terugval krijgt, een percentage 
dat toeneemt met elke terugval die een patiënt doormaakt. De huidige behandeling 
om terugval in depressie te voorkomen is voornamelijk gericht op het voortzetten van 
de antidepressiva (AD) na herstel, in overeenstemming met de huidige richtlijnen. Het 
is echter sterk de vraag of dit de meest optimale behandeling is, aangezien medicatie-
ontrouw hoog is wat direct voorspellend is gebleken voor terugkeer van de aandoening. 
Daarnaast weten we momenteel niet hoe lang patiënten hun AD moeten continueren, 
omdat de huidige studies niet hebben gekeken naar de lange termijn effecten van AD 
gebruik. Een aanvulling op (of mogelijk alternatief voor) AD is Cognitieve Therapie (CT), 
waarvan is aangetoond dat het zowel bescherming biedt tegen depressieve terugval 
wanneer aangeboden tijdens de depressie, als na herstel. Deze vraag is echter geen 
onderwerp van de huidige these, maar wordt nader onderzocht binnen de overkoepelende 
studie waarvan deze these deel uitmaakt: ‘Doorbreek het ritme van depressie’.

Gezien de hoge kans op terugval is het van belang te bestuderen waardoor mensen 
terugvallen in een depressieve episode, zodat we in staat zijn deze terugvalpercentages te 
verminderen. Van een groot aantal kenmerken weten we dat ze een slechter beloop van 
depressie voorspellen. Voorbeelden hiervan zijn kindertijdtrauma, de aanwezigheid van 
een comorbide persoonlijkheidsstoornis, een hogere mate van dagelijkse beslommeringen, 
restklachten nadat iemand hersteld is van een depressie en een hoger aantal voorgaande 
depressieve episodes. In de huidige these kijken we of kindertijdtrauma invloed heeft op 
het beloop van depressie na herstel en of dit loopt via stress niveaus (stress sensitisatie) 
en daarnaast bekijken we ook of patiënten met een comorbide persoonlijkheidsstoornis 
gekenmerkt worden door een potentieel veranderbare cognitieve kwetsbaarheid. Behalve 
deze factoren zullen we ook de directe rol van zowel gedachten, emoties, als stress op het 
beloop van depressie bestuderen.

Gedacht wordt dat onderliggende denkpatronen een grote rol spelen in het ontstaan, 
voortbestaan en terugkeren van depressie. Het cognitieve model van Beck (1967) 
zoals weergegeven in Figuur S.1 stelt dat iedereen, op basis van vroege ervaringen in 
de jeugd, bepaalde kernschema’s ontwikkelt. Sommige schema’s zijn adaptief, maar 
andere schema’s kunnen later voor problemen zorgen. Een kind dat opgroeit in een 
milieu van continue negativiteit en afwijzing zou het kernschema ‘ik ben waardeloos’ 
kunnen ontwikkelen. Jarenlang kan dit schema op de achtergrond aanwezig zijn, tot het 
jaren later door een nieuwe afwijzingservaring op het werk geactiveerd wordt en voor 
problemen gaat zorgen. Na activatie van het schema ontstaat er volgens het model 
van Beck (1967) een informatieverwerkings-stoornis, waaronder selectieve aandacht en 
selectief geheugen voor negatieve ervaringen. Nieuwe ervaringen worden in het licht van 
het dysfunctionele schema verwerkt, wat het schema weer versterkt. Door het schema 
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ontstaan eveneens negatieve automatische gedachten (bijv. ‘ik kan ook niks goed doen’), 
die voor sombere gevoelens kunnen zorgen. Deze somberheid leidt via een vicieuze cirkel 
weer tot een toename van automatische negatieve gedachten, een proces dat uiteindelijk 
in een depressie kan uitmonden. Recentere aanvullingen op het cognitieve model stellen 
echter dat er geen schemagerelateerde levensgebeurtenis (bijv. de afwijzing op het werk) 
nodig is om een schema te activeren, maar dat een milde mate van somberheid door 
bijvoorbeeld dagelijkse stress ook voldoende is om het schema te activeren (ook wel 
cognitieve reactiviteit genoemd; Teasdale, 1988). De huidige evidentie voor de rol van 
cognitieve reactiviteit bij terugval in depressie is echter niet eenduidig.

Zowel het oorspronkelijke cognitieve model als recente aanvullingen veronderstellen 
dat CT werkt via het uitdagen van deze onderliggende denkpatronen of het veranderen 
van de mate van cognitieve reactiviteit. Studies hebben dit tot op heden nog niet kunnen 
aantonen, alhoewel voorgaande mediatie studies werden gehinderd door problemen met 
statistische power. Hoewel CT dus een effectieve interventie is om terugval in depressie 
te voorkomen, blijft het gissen naar het onderliggende werkingsmechanisme. Dit is 
problematisch, want wanneer kennis ontbreekt over hoe een interventie werkt, zijn we 
ook niet in staat onze interventies gericht te verbeteren en te optimaliseren.

Figuur S.1. Cognitieve model van Beck (1967)
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Behalve gedachten blijken emoties (of gevoelens, stemming, negatief affect) zelf ook 
een grote rol te spelen bij het ontstaan en terugkeren van depressie. Dit lijkt logisch 
aangezien depressie een ‘emotionele stoornis’ is waarbij juist de emotionele huishouding 
is verstoord, maar toch is de rol van emotie bij het ontstaan en terugkeren van depressie 
lange tijd onderbelicht. Mogelijk ook deels omdat het veld werd gedomineerd door het 
cognitieve model van Beck (1967), waarin emoties secundair zijn aan gedachten.

Sinds de jaren 80 hebben verschillende emotietheorieën geprobeerd beschrijvingen 
en verklaringen te bieden voor de hoge mate van somberheid tijdens depressie, onder 
andere in termen van emotieregulatie en ‘core affect’. Binnen het Dynaffect model 
(Kuppens et al., 2010) wordt gedacht dat iedereen een bepaalde kernstemming heeft, 
een stroom van affectieve informatie die altijd aanwezig is en waar iemand soms wel en 
soms niet op let. Gebeurtenissen van buitenaf kunnen deze kernstemming beïnvloeden, 
maar een bepaalde kracht zorgt ervoor dat de kernstemming binnen acceptabele grenzen 
blijft. Gedacht wordt dat mensen met een depressie een lagere kernstemming hebben, 
en dat patiënten bovendien moeite hebben met het binnen de grenzen houden van hun 
stemming.

Uit verschillende studies is gebleken dat het hebben van een hogere mate van 
somberheid op één moment voorspellend is voor het ontstaan van een depressieve episode 
later in de tijd, terwijl zowel somberheid op één moment als de mate van emotionele 
reactiviteit (verandering in emotie door een gebeurtenis) voorspellend lijken te zijn voor 
het terugkeren van een depressieve episode. Waar momenteel onduidelijkheid over 
bestaat is of patiënten tijdens een depressieve episode niet meer in staat zijn te reageren 
op hun omgeving (onder-reactief zijn), of juist reageren met sterke emotie (hyper-reactief 
zijn). Voor beide standpunten zijn ondersteunende studies te vinden. Na herstel van een 
depressie is het door een gebrek aan studies eveneens onduidelijk of onder- of juist hyper-
reactiviteit van emotie patiënten kwetsbaar maakt voor terugkeer van depressie.

Omdat we weten dat patiënten na herstel kwetsbaar zijn voor terugkeer van depressie, 
roepen deze bevindingen de vraag op of we patiënten na herstel kunnen monitoren 
op somberheid, om zo tijdig ingrijpen mogelijk te maken en terugval te voorkomen. 
Aangezien levenslang monitoren ook door internationale richtlijnen wordt aanbevolen, 
wat praktisch onuitvoerbaar lijkt in de dagelijkse praktijk, zou monitoring zo eenvoudig 
mogelijk moeten zijn voor zowel patiënt als clinicus. Mogelijk stelt een simpele Visueel 
Analoog Schaal (VAS; zie Figuur S.2) waarop een patiënt zelf een kruisje zet (of bij digitale 
afname: verschuift) ons in staat te voorspellen wie kwetsbaar is voor het krijgen van 
een depressieve terugval. Een dergelijke VAS is gemakkelijk te integreren in smartphone 
applicaties maar kan ook online worden afgenomen, wat dit instrument een ideale 
kandidaat zou maken om patiënten levenslang te monitoren.
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Figuur S.2. Een Visueel Analoog Schaal met als bijbehorende vraag: ‘Hoe voelt u zich op dit moment?’ 
De patiënt zet, in de papieren vorm, een kruisje op de plek die het best bij de huidige stemming past.

De huidige these probeert te beantwoorden wat de rol van gedachten, emotie, en stress is 
op het beloop van depressie en hoe Preventieve Cognitieve Therapie de kans op depressieve 
terugval vermindert. Daarnaast willen we onderzoeken of (en hoe) kindertijdtrauma 
invloed uitoefent op het beloop van depressie en eveneens waarom patiënten met een 
comorbide persoonlijkheidsstoornis een slechter beloop van depressie hebben. Ten 
slotte onderzoeken we of we een simpele Visueel Analoog Schaal kunnen gebruiken om 
patiënten te monitoren op terugval in depressie, en welke kenmerken samengaan met 
een hogere mate van somberheid na herstel van depressie. Daarbij wordt ook specifiek 
naar de rol van voorgaande depressieve episodes gekeken en wordt onderzocht of een 
voorgaande episode mogelijk zorgt voor een ‘emotioneel litteken’, in de zin dat er meer 
somberheid overblijft na een voorgaande depressie. We gebruiken daarvoor data van 
verschillende grote landelijke gerandomiseerde klinische trials, waaronder de DELTA studie 
(Bockting et al., 2005) en Doorbreek het ritme van depressie (Bockting et al., 2011a; 2011b). 
De gemeenschappelijke deler van deze onderzoeken is dat patiënten zijn geïncludeerd die 
hersteld zijn van een recidiverende depressie en die op basis van toeval geloot worden 
over het wel of niet krijgen van Preventieve Cognitieve Therapie. 

BEVINDINGEN

Gedachten
In hoofdstuk 2 bestudeerden we de invloed van gedachten op het terugkeren van 
depressie. We vinden geen bewijs voor aanvullingen op het cognitieve model van Beck 
(1967), aangezien cognitieve reactiviteit geen voorspeller was voor tijd tot depressieve 
terugval. Juist de inhoud, maar niet de extremiteit, van dysfunctionele gedachten voor 
de stemmingsinductie (niet experimenteel geactiveerd) bleken de tijd tot terugval 
te voorspellen. Dit zou opgevat kunnen worden als ondersteuning voor het originele 
cognitieve model van Beck. Deze bevindingen stellen het belang van het concept 
cognitieve reactiviteit bij terugval in depressie ter discussie, aangezien momenteel drie 
van de zes studies die hebben gekeken naar de directe invloed van cognitieve reactiviteit 
op tijd tot terugval geen invloed aan hebben kunnen tonen. Echter, we moeten wel in 
ogenschouw nemen dat onze patiënten een relatief hoog aantal voorgaande depressieve 
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episodes hadden in vergelijking met voorgaande studies. Mogelijk gaan andere processen 
een rol spelen met een toenemend aantal episodes, hoewel ook verwacht zou kunnen 
worden dat de invloed van cognitieve reactiviteit steeds groter wordt aangezien patiënten 
vaker de koppeling tussen negatief denken en somberheid hebben doorstaan. Mogelijk 
voorspelde de extremiteit van gedachten de tijd tot terugval niet door een iets andere 
operationalisatie van extremiteit in de huidige studie.

Kindertijdtrauma en persoonlijkheidsstoornissen
Onze studies in hoofdstuk 3 en 4 waren gericht op het begrijpen of (en hoe) kindertijdtrauma 
het beloop van depressie na herstel beïnvloedde en of patiënten met een comorbide 
persoonlijkheidsstoornis gekenmerkt werden door een potentieel veranderbare cognitieve 
kwetsbaarheid, die mogelijk hun slechte prognose kan verklaren. Allereerst bleek dat 
kindertijdtrauma niet gerelateerd was aan dagelijkse stress, het aantal voorgaande 
episodes en niveaus van depressieve symptomen drie maanden later. Vooral de bevinding 
dat kindertijdtrauma niet gerelateerd is aan dagelijkse stress is in contrast met eerdere 
bevindingen. Daarnaast lijken deze resultaten te laten zien dat kindertijdtrauma geen 
invloed heeft op het beloop van depressie na herstel. Mogelijk wordt de invloed van 
kindertijdtrauma overschaduwd door de invloed van voorgaande episodes. Er moet bij de 
interpretatie van deze bevindingen rekening worden gehouden met het gegeven dat we 
niet naar depressieve terugval maar naar depressieve symptomen drie maand later hebben 
gekeken en dat we levensgebeurtenissen hebben gemeten met een vragenlijst die een 
aantal belangrijke levensgebeurtenissen niet meet (zoals emotionele verwaarlozing). Dit 
kan de resultaten hebben vertekend. Dagelijkse stress zelf bleek overigens wel voorspellend 
te zijn voor niveaus van depressieve symptomen drie maanden later.

Bijna 50% van onze patiënten met een recidiverende depressie bleek eveneens een 
comorbide persoonlijkheidsstoornis te hebben na herstel, wat overeenkomt met eerder 
onderzoek. Patiënten met een persoonlijkheidsstoornis bleken te worden gekenmerkt 
door een hogere mate van dysfunctionele gedachten, cognitieve reactiviteit en ruminatie 
(brooding). Nog nooit eerder was cognitieve reactiviteit in deze populatie onderzocht. 
Verbazingwekkend voor een herstelde populatie, bleken dysfunctionele gedachten 
sterker geassocieerd te zijn met het hebben van een persoonlijkheidsstoornis dan 
cognitieve reactiviteit (zelfs na controle op depressieve symptomen). Dit roept de vraag 
op of dysfunctionele gedachten misschien chronisch geactiveerd zijn in deze populatie. 
Ruminatie (brooding) was specifiek geassocieerd met een persoonlijkheidsstoornis in 
cluster C, wat aanleiding geeft nader te onderzoeken of brooding een mediërende factor is 
tussen persoonlijkheid en terugval in depressie. Limitaties van hoofdstuk 3 zijn het gebruik 
van vragenlijsten om cognitieve reactiviteit en persoonlijkheid te meten en de cross-
sectionele aard van de data, waardoor geen uitspraken over causaliteit kunnen worden 
gedaan.
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Emotie
Hoofdstukken 2, 5, 6 en 7 richtten zich op de invloed van emoties op het beloop van 
depressie. De resultaten laten zien dat zowel emotionele reactiviteit als somberheid 
gemeten op één moment met een simpele VAS de kans op terugkeer van een depressieve 
episode voorspelt, waarbij we de laatste bevinding in twee onafhankelijke datasets 
hebben kunnen repliceren. Elke centimeter dat een patiënt hoger scoorde op de VAS 
verhoogde het risico op terugval met een factor 1.15, en de VAS voorspelde even goed 
als een klinisch interview dat depressieve symptomatologie meet (Hamilton Depression 
Rating Scale). Daarnaast was de VAS goed in staat patiënten te classificeren naar wel/geen 
huidige depressieve terugval, hoewel het aantal vals positieven vrij hoog was (53% van de 
aangewezen terugvallen was een daadwerkelijke terugval). De meest optimale cut-off 
lag bij een score van 55 op de VAS, waarbij geen patiënten met een depressie per ongeluk 
gemist werd (vals negatief). Replicatie is nodig, maar voorlopig wordt geadviseerd een 
positieve screen te laten volgen door ofwel een klinisch interview of herhaalde metingen 
met behulp van dagelijks ambulant meten. Dit kan het aantal vals positieven mogelijk 
omlaag brengen. Gezien het gebruikersgemak van de VAS lijkt dit instrument geschikt te 
zijn voor levenslange monitoring op depressieve terugval.

In hoofdstuk 7 hebben we geprobeerd meer zicht te krijgen op de weg van somberheid, 
cognitie en stress naar terugval in depressie. Dit hebben we gedaan door associaties 
tussen deze variabelen te onderzoeken. Allereerst vonden we voorzichtige aanwijzingen 
voor de aanwezigheid van ‘emotionele littekens’, aangezien patiënten met een hoger 
aantal voorgaande episodes ook hogere niveaus van somberheid rapporteerden na 
herstel. Vanwege de cross-sectionele aard van onze data kunnen we echter niet uitsluiten 
dat een hogere mate van somberheid al aanwezig was voor de aanvang van de eerste 
episode. Daarnaast bleek dat zowel de intensiteit van dagelijkse stress (maar niet de 
frequentie), als een hogere mate van dysfunctionele gedachten geassocieerd was met 
hogere niveaus van somberheid. Na controle op depressieve restklachten bleef alleen het 
aantal voorgaande episodes overeind, wat erop zou kunnen wijzen dat dagelijkse stress 
en dysfunctionele gedachten een epifenomeen zijn van de depressie. Gek genoeg was 
cognitieve reactiviteit niet geassocieerd met hogere niveaus van somberheid, wat mogelijk 
verklaard kan worden door het gebruik van een vragenlijst om cognitieve reactiviteit te 
meten in plaats van een stemmingsinductie.

Voor emotiemodellen betekenen onze bevindingen allereerst dat het voornamelijk 
hyperreactiviteit van emotie na herstel lijkt te zijn dat patiënten kwetsbaar maakt voor 
depressieve terugval. Een gezonde controlegroep is nodig om te bestuderen of deze groep 
qua hyperreactiviteit van emotie niveaus verschilt van een recidiverende populatie. Onze 
bevinding dat somberheid redelijk stabiel was over tijd lijkt overeen te komen met het 
‘core affect’ concept uit het Dynaffect model. Wat de ‘emotionele littekens’ voor het 
Dynaffect model betekenen moet nader worden onderzocht. Mogelijk wordt door een 
voorgaande episode de mate van ‘core affect’ verlaagd of ontstaan er problemen met de 
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regulatie van emotie. Deze problemen zouden aan de andere kant ook kunnen bijdragen 
aan het ontstaan van een recidiverende depressie.

Het onderliggende werkingsmechanisme van PCT
Ten slotte hebben we in hoofdstuk 2 niet kunnen aantonen dat de effecten van PCT 
werden gemedieerd door emotionele reactiviteit, cognitieve reactiviteit of dysfunctionele 
gedachten die niet waren geactiveerd. Ondanks dat PCT effectief was in het verminderen 
van de kans op terugval over 5.5 jaar, weten we dus nog niet hoe deze interventie werkt. 
Echter, het gebruik van mediatie-analyse lijkt niet de meest optimale techniek te zijn, 
aangezien er bijna 21000 onderzoeksdeelnemers nodig zijn wanneer de effecten binnen 
de ‘causal steps’ mediatiemethode van Baron & Kenny klein zijn. 

Er zijn voorzichtige aanwijzingen dat preventieve interventies mogelijk direct inwerken 
op stress of stemming. Een andere mogelijkheid is dat preventieve interventies patiënten 
nieuwe vaardigheden aanleren (compensatiemodel), zoals coping of probleemoplossend 
gedrag. Problematisch is dat we niet goed weten hoe we het mechanisme van 
psychotherapie het beste kunnen onderzoeken aangezien veel voorgaande studies en 
mogelijk ook de onze niet voldoende statistische power hadden om een effect aan te 
kunnen tonen. Daarbij geldt dat de verandering door de interventie mogelijk al voor de 
meting van de mediator heeft plaatsgevonden, wat een schending van de mediatiecriteria 
is. Toekomstig onderzoek moet zich richten op hoe deze interventies op hun mechanisme 
te onderzoeken. Dit is van groot belang willen we onze interventies gericht kunnen 
verbeteren.

CONCLUSIES EN LIMITATIES
In verschillende onafhankelijke datasets hebben we laten zien dat sombere stemming, 
gemeten met een simpele VAS schaal, een belangrijke negatieve invloed heeft op het 
beloop van depressie en net zoveel variantie verklaart in tijd tot terugval als een uitgebreid 
klinisch interview. Sombere stemming blijkt gerelateerd aan de intensiteit van stress (niet 
de hoeveelheid), sombere gedachten en het aantal voorgaande depressieve episodes. De 
VAS zou gebruikt kunnen worden als monitoring instrument op depressieve terugval, 
maar de mogelijkheden om het aantal vals positieven omlaag te brengen moeten nog 
worden verkend. Onze herstelde recidiverende populatie zou met een nooit-depressieve 
controlegroep moeten worden vergeleken om te bepalen of patiënten na herstel 
inderdaad somberder zijn dan nooit depressieve controles. Het is mogelijk dat preventieve 
interventies ingrijpen op positieve of negatieve stemming en zo de kans op depressieve 
terugval verlagen.
Een van de vragen die blijft staan voor vervolgonderzoek is wat nou precies de weg is 
van gedachten, stemming en stress naar depressieve terugval, wat determinanten zijn 
van negatieve stemming en wat de rol van persoonlijkheid en kindertijdtrauma is. Dit 
zou in een longitudinale dataset met ambulante metingen kunnen worden onderzocht 
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door verschillende paden van emotie, gedachten en stress te toetsen. Aangezien het 
onbekend is of sombere stemming secundair is aan negatieve gedachten (of andersom), 
stellen wij een cognitie-affect spiraal voor, waarin het startpunt open is. Onder invloed 
van inadequate emotieregulatie zou somberheid kunnen leiden tot negatieve gedachten, 
wat weer leidt tot meer somberheid. Negatieven gedachten zelf zouden ook een vorm van 
inadequate emotieregulatie kunnen zijn. Het is echter niet uit te sluiten dat somberheid 
secundair is aan negatieve gedachten, in lijn met het cognitieve model. De rol van stress 
in dit proces is eveneens nog niet duidelijk. Enerzijds zouden stressoren de somberheid 
kunnen verhogen, wat leidt tot een hogere stressgevoeligheid voor toekomstige stress, 
anderzijds zou het beginpunt ook bij een hogere mate van sombere stemming na herstel 
kunnen liggen wat de stresstolerantie lager maakt ten opzichte van patiënten met minder 
somberheid. Ten slotte moet worden bekeken of een voorgaande depressie inderdaad leidt 
tot een ‘emotioneel litteken’, of dat een hogere mate van somberheid voorafgaand aan de 
allereerste depressie de kans op het ontstaan van (recidiverende) depressie verhoogt.

Een aantal deels nog niet genoemde limitaties van de huidige these zijn: de mogelijk 
beperkte generaliseerbaarheid aangezien een specifieke groep patiënten in het kader 
van gerandomiseerde onderzoeken is geïncludeerd, de cross-sectionele aard van de data 
in het merendeel van de hoofdstukken en de huidige problemen rondom statistische 
power binnen mediatiestudies waardoor we geen eenduidige uitspraak over het 
werkingsmechanisme van PCT hebben kunnen doen. Ten slotte moet als limitatie onze 
interpretatie van de VAS in termen van sombere stemming worden genoemd. De VAS die 
we hebben onderzocht in de huidige these wordt gebruikt binnen stemmingsmanipulaties 
om de verandering in somberheid te meten. Echter, een hogere score op de VAS zou ook 
opgevat kunnen worden als een afname in vrolijkheid in plaats van een toename in 
somberheid. Aangezien er momenteel geen consensus is over de bipolariteit van affect 
(dat wil zeggen, het is onduidelijk of positief en negatief affect twee uitersten van dezelfde 
dimensie zijn of twee onafhankelijke dimensies), is het lastig de VAS te interpreteren.
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Het dankwoord was tot voor kort een van de meest boeiende en meest gelezen 
hoofdstukken van een proefschrift. Tot voor kort. Gezien de recente dankwoord hetze 
beschreven in het NRC  van 1 maart 2014, leek het mij verstandig gelijk te verhelderen aan 
wie ik geen enkele dank ben verschuldigd en wie ik dus niet zal noemen in dit dankwoord, 
ter voorkoming dat ik straks handmatig alle dankwoorden uit mijn reeds gedrukte 
proefschriften moet scheuren. Dit proefschrift is niet tot stand gekomen dankzij mijn 
konijn Stampertje (Stampertje I noch Stampertje II, voor het geval hier verwarring over 
ontstaat en ik toch tussen de regels door een konijn bedank), omdat beide al in de eeuwige 
groene jachtvelden waren toen ik aan mijn studie psychologie begon. Dit proefschrift is 
er ook ondanks onze oude bovenburen die voor enorme geluidsoverlast zorgden, niet 
bedankt hiervoor. En ten slotte ben ik ook geen dank verschuldigd aan mijn fiets waarmee 
ik elke dag naar de faculteit ging, simpelweg omdat je eerder tegen dan mee hebt gewerkt. 
Zo, die situatie is gered. Nu over tot de orde van de dag.

Claudi, ontzettend bedankt voor de prachtkans om als promovendus mee te werken aan 
Doorbreek het ritme van depressie. Vier jaar zijn voorbij gevolgen en ik kan niet wachten 
tot de eindresultaten bekend zijn! Ik heb veel van je geleerd en bewonder je passie voor 
zowel onderzoek als praktijk. Je zit vol creatieve ideeën die je met groot enthousiasme 
weet over te brengen. Toen je mij aannam wist je waarschijnlijk niet dat ik sterk neigde 
naar een belfobie, voornamelijk bij mensen die ik niet kende. Dankzij ‘flooding’ met 
honderden SCIDs ben ik daar goed vanaf gekomen. Tja, en als de telefoonrekening komt 
voor al die uren deelnemers interviewen…. dan hebben we een nieuwe situatie.

Steve, although you were an ocean away you were always very much involved. Even in the 
weekends you were prepared to give feedback on my papers (comments that were always 
so kind). I was privileged to attend one of your workshops on Cognitive Therapy, which 
was very inspiring. Thank you for everything.

Ook dank aan de leden van de leescommissie: Prof. Jan Spijker, Prof. Ernst Koster en Prof. 
Theo Bouman voor het kritisch doorlezen van mijn proefschrift. 

Dank aan Stichting Sint Christophorileen tot Oldehove / Weijenbergh-Gorter-Sinia 
Stichting voor de financiële bijdrage aan het drukken van dit proefschrift. Ik vind het 
een mooi idee dat ik eeuwen na Gerrit van Belcum als beneficiant van het leen nog kan 
profiteren van zijn nalatenschap.

Het draaien van een RCT is een enorme klus die je niet alleen doet. We zijn op dit moment 
ontzettend dichtbij het beoogde aantal patiënten (276), dankzij de medewerking van 
vele GGZ instellingen, apotheken, huisartspraktijken, bedrijfsartsen, therapeuten die 
de Preventieve Cognitieve Therapie aanbieden, masterstudenten, honours studenten, 



	 169

TODO’s, studentassistenten, de technische dienst (Bert, Jaap, Pieter en Robbert) en 
vrijwilligers (specifically: Isabel Schmidt; thank you for deliberately checking our data entry 
for almost 1.5 years). Niet op de laatste plek ook een woord van bewondering en dank voor 
alle patiënten die aan ons onderzoek hebben meegedaan (en nog steeds meedoen), we 
vragen niet niks.

Een speciaal woord van dank voor Ellen Hendriks, Michelle van der Laan (dank ook voor de 
leuke tijd als kamergenootje) en Nicola Klein. Als onderzoeksmedewerkers hebben jullie 
bergen werk verzet, en ook nog eens voor veel gezelligheid gezorgd. Volgens mij delen 
jullie alle drie een enorme gedrevenheid.

Hermien en Gemma, ik vond het heel fijn samen met jullie PhD-student te zijn op de 
onderzoeken van Doorbreek het ritme van depressie en zowel leuke als lastige momenten 
te delen. Ik heb veel gehad aan alle koffiemomentjes, Mickey Mouse clubs, diners op 
parkeerplaatsen van benzinestations en oefenpresentaties. Om dit allemaal in één geluid 
te vangen valt niet mee, maar zoals Loekie De Leeuw zou zeggen: Asjemenou! 

Mijn PhD periode was niet zo leuk geweest zonder de (oud)collega’s van Klinische 
psychologie. Ik heb mij enorm thuis gevoeld op de gang, en kijk met enige weemoed terug 
op de afgelopen 4 jaar. Beter kan het haast niet worden!? Dank voor alle koffiewandelingen, 
weekendrondjes, broodjesdagen (Lotte: ik heb een terugval), leuke EPP bijeenkomsten, 
congressen, spelletjesavonden en borrels. In het bijzonder wil ik Esther, Gemma, Johan, 
Lonneke en Michelle noemen die als mede pub-quizzers, Restaurant club leden en uitjes 
organiseerders mijn tijd op de afdeling tot een waar feestje hebben gemaakt. Ik hoop nog 
vaak met jullie te quizzen en restaurants uit te proberen. Lonneke en Gemma, geweldig 
dat jullie mijn paranimfen willen zijn, dat maakt mijn promotietraject helemaal af.

Lieve vrienden en kleine fijne (schoon)familie. Ik ben heel blij met alle steun, onophoudelijke 
interesse (en soms bezorgdheid) die ik van jullie kreeg. Allerliefste Elise, we hebben 
het geluk en de pech dat we tegelijkertijd een PhD-project mochten doen. Regelmatig 
betekende dit dat ‘onze avonden’ tot ‘voor-elkaar-nakijk-avonden’ gebombardeerd werden. 
Ik kijk terug op een mooie maar intensieve tijd. We vullen elkaar perfect aan.
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Gerard David van Rijsbergen was born on the 16th of February 1987 in Groningen, the 
Netherlands. During his pre-university education (VWO) at Maartenscollege Haren 
(1999-2005), he obtained an International Baccalaureate in English. In 2005, he started 
studying Psychology (BSc) at the University of Groningen. Feeling the need to broaden his 
horizon beyond his regular view of Groningen, Gerard spent six months of his Bachelor 
at Southampton University (UK) as an Erasmus student, an experience he would highly 
recommend. Following a masterthesis aimed at examining processes underlying the 
effectiveness of CBT for emetophobia (fear of vomiting) and a clinical internship at GGZ 
Drenthe, he finished his Master in Clinical Psychology with distinction (‘cum laude’) at 
the University of Groningen in 2010. He subsequently started his PhD at the Department 
of Clinical Psychology and contributed to ‘Breaking the rhythm of depression’ under 
supervision of Prof. dr. Claudi Bockting. As of April 2014, Gerard is in training to become 
a healthcare psychologist (Psycholoog i.o. tot GZ-Psycholoog) at GGZ Drenthe. In his free 
time, Gerard likes to play the piano (mainly classical music), cook, and play games (both 
board games and pub quizzes).
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