
 

 

 University of Groningen

Depression vulnerability: is it really what you think?
van Rijsbergen, Gerard

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2014

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
van Rijsbergen, G. (2014). Depression vulnerability: is it really what you think? understanding the impact of
emotion and cognition on the course of depression. [Thesis fully internal (DIV), University of Groningen].
[S.n.].

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 24-05-2023

https://research.rug.nl/en/publications/4b9d4ec1-d0a4-460a-a70b-e30ae3192e2a


CHAPTER 1 
 
 
General Introduction

	 9



10  

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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