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Dit proefschrift (“Cognitive risk factors for the recurrence of depression; Self-

associations, cognitive reactivity and attentional bias”) is de finale van een 11-jarig 

traject waarin ik als scientist practitioner mijn klinisch werk combineerde met het doen 

van onderzoek. De aanleiding om aan dit promotietraject te beginnen was voor mij 

dat ik jarenlang met veel plezier in diverse functies binnen verschillende academische 

settingen had gewerkt en daar therapie en organiseren leerde integreren. Door dit 

promotie-traject te volgen wilde ik toe kunnen werken naar een academische werkplek 

binnen de klinische praktijk om op die manier nog beter te kunnen bijdragen aan het 

verbeteren van de zorg.

Bij de start van dit traject werkte ik op de afdeling Emotionele Stoornissen van 

het UCP Groningen in de volwassenenzorg. In samenwerking met Claudi Bockting 

verwierf ik een zogenaamde OOG-subsidie van ZonMw die specifiek bedoeld was om 

mensen uit de klinische praktijk in de gelegenheid te stellen een promotie-traject uit 

te voeren, om zo de link tussen klinische praktijk en wetenschap te versterken. Deze 

“bruggenbouwers” subsidie was gekoppeld aan het Doorbreek het Ritme van Depressie 

project van Claudi Bockting dat in essentie tot doel had om in een grootschalige 

randomized controlled trial (RCT) te onderzoeken of preventieve cognitieve therapie 

zou kunnen bijdragen aan het voorkomen van terugval bij mensen die zijn hersteld van 

een depressieve stoornis. Het startpunt van de subsidie was dat ik als promovendus 

deze RCT concreet handen en voeten zou geven en een dissertatie zou schrijven over 

de opzet en uitkomsten van deze RCT.

Afronding van de RCT binnen de subsidieperiode bleek helaas onhaalbaar o.a. 

omdat de inclusie veel trager verliep dan voorzien. Zonder de door ZonMw gefinancierde 

compensatie voor een deel van mijn klinisch werk was het niet mogelijk om de RCT 

zelf af te ronden. De focus van mijn eigen promotieonderzoek is daarom tijdens het 

traject verschoven naar factoren die mogelijk terugval van depressie kunnen verklaren. 

Omdat die vragen konden worden onderzocht op basis van reeds bestaande datasets 

van de Netherlands Study of Depression and Anxiety (NESDA) leek dit een haalbaar 

alternatief om binnen de gelimiteerde tijd die ik nog voor onderzoek beschikbaar 

had toch mijn proefschrift af te ronden. Maar ook het onderzoek met deze reeds 
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verzamelde data bleek (veel) tijdrovender en complexer dan oorspronkelijk gedacht 

en ook de politieke ontwikkelingen in de GGZ maakten het niet altijd gemakkelijk het 

onderzoek te combineren met het dagelijkse werk in de klinische praktijk, waardoor 

afronding van het PhD traject alsnog veel meer tijd heeft gekost dan voorzien. Binnen 

de context van beide onderdelen van mijn PhD traject heb ik heel veel geleerd en ik 

hoop dat ik die kennis en ervaring ook effectief kan inzetten om bij te dragen aan een 

verdere verbetering van de zorg. Daarnaast hoop ik ook met de concrete studies zoals 

beschreven in deze dissertatie een relevante bijdrage te hebben geleverd aan een beter 

theoretisch begrip over de rol van cognitieve risicofactoren die bij kunnen dragen aan 

het opnieuw ontwikkelen van een depressieve stoornis.

Hermien Elgersma, Groningen, april 2019 

voorwoord
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Introduction

Major Depressive Disorder (MDD) is a common mental disorder that is associated 

with massive individual distress and impairment, and enormous societal costs. A 

comprehensive global assessment of prevalence, incidence, and years lived with 

disability (YLDs) from 1990-2016 indicated that MDD is one of the three most 

important contributors to the burden of disease in Europe and one of the five causes of 

years living with disability (YLDs) (Vos et al., 2017; Wittchen et al., 2011). Notably, the 

recurrent nature of MDD strongly contributes to the disability and health care costs of 

MDD (Mathers & Loncar, 2006; Vos et al., 2017). Therefore, it is of crucial importance 

to obtain a better understanding of the processes that increase vulnerability to relapse 

and recurrence in depression. This might not only help elucidate the mechanisms 

underlying recurrence, but may also promote the development of fresh, theory-derived 

clinical interventions to break the highly disabling rhythm of depression.

Major depressive disorder

MDD is categorized as a depressive disorder. See Table 1 for the diagnostic criteria of 

MDD in the DSM-5 (APA, 2013).

Table 1 Diagnostic criteria of MDD in the DSM-5.

Diagnostic Criteria
1. Five (or more) of the following symptoms have been present during the same 2-week period and 

represent a change from previous functioning; at least one of the symptoms is either (1) depressed 
mood or (2) loss of interest or pleasure.
� Note: Do not include symptoms that are clearly attributable to another medical condition.

2. Depressed mood most of the day, nearly every day, as indicated by either subjective report (e.g., 
feels sad, empty, hopeless) or observation made by others (e.g., appears tearful). (Note: In children 
and adolescents, can be irritable mood.)

3. Markedly diminished interest or pleasure in all, or almost all, activities most of the day, nearly 
every day (as indicated by either subjective account or observation).

4. Significant weight loss when not dieting or weight gain (e.g., a change of more than 5% of body 
weight in a month), or decrease or increase in appetite nearly every day. (Note: In children, 
consider failure to make expected weight gain.)

5. Insomnia or hypersomnia nearly every day.
6. Psychomotor agitation or retardation nearly every day (observable by others, not merely subjective 

feelings of restlessness or being slowed down).
7. Fatigue or loss of energy nearly every day.



General introduction

1

11

8. Feelings of worthlessness or excessive or inappropriate guilt (which may be delusional) nearly 
every day (not merely self-reproach or guilt about being sick).

9. Diminished ability to think or concentrate, or indecisiveness, nearly every day (either by subjective 
account or as observed by others).

10. Recurrent thoughts of death (not just fear of dying), recurrent suicidal ideation without a specific 
plan, or a suicide attempt or a specific plan for committing suicide.

11. The symptoms cause clinically significant distress or impairment in social, occupational, or other 
important areas of functioning.

12. The episode is not attributable to the physiological effects of a substance or another medical 
condition.

13. The occurrence of the major depressive episode is not better explained by schizoaffective disorder, 
schizophrenia, schizophreniform disorder, delusional disorder, or other specified and unspecified 
schizophrenia spectrum and other psychotic disorders.

14. There has never been a manic episode or a hypomanic episode.

In comparison to the DSM-IV, there are a few changes to the description of the 

classification of MDD (Uher, Payne, Pavlova, & Perlis, 2014). In the DSM-IV, MDD was 

part of the category “Mood disorders”; in DSM-5, MDD is part of the new “Depressive 

disorders” section, now separated from “Bipolar disorders”.

The studies in this thesis rely on the DSM-IV (APA, 2000) where MDD was 

categorized as a mood disorder, and the focus was on recurrence. Individuals have 

to present at least five symptoms within a 2-week period, which in addition need to 

represent a change from previous functioning. At least one of the symptoms needs 

to be either depressed mood or loss of interest or pleasure. Other symptoms include 

significant weight loss or weight gain, insomnia or hypersomnia, psychomotor agitation 

or retardation, fatigue or loss of energy, feelings of worthlessness or excessive guilt, 

reduced ability to concentrate or make decisions and recurrent thoughts about death. 

Looking at these DSM-IV criteria, depression can be seen as a highly heterogeneous 

disorder with 227 potential combinations of the 5 symptoms and 1497 combinations 

if you also include differences within symptoms (Ostergaard, Jensen, & Bech, 2011).

Burden of MDD

MDD is a devastating disorder not only causing suffering in the individual, but also 

severely affecting the ones around them; spouses, children, and friends. It also leads to 

high societal costs. For example, we know that having a parent with MDD puts children 

at heightened risk for developing a mental disorder (Lieb, Isensee, Höfler, Pfister, & 

Wittchen, 2002; Rasic, Hajek, Alda, & Uher, 2014). Children of anxious and depressed 

parents are at three to four times greater risk for developing mental disorders compared 
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to children of healthy parents. In addition, MDD is associated with high societal costs 

due to health care utilization and productivity losses (Ekman, Granström, Omérov, 

Jacob, Landén, 2013; Kleine-Budde et al., 2012; Ormel et al., 2008; Smit et al. 2006; Vos 

et al., 2017).

Prevalence

MDD and dysthymia are among the most prevalent disorders, with lifetime prevalence 

rates reported as high as 16.6% and 2.5%, respectively (Kessler et al., 2005). Twelve-

month prevalence of major depressive disorder in the United States is approximately 

7%, with marked differences across age groups, such that the prevalence in 18- to 

29-year-old individuals is threefold higher than the prevalence in individuals age 60 

years or older (Kessler et al., 2012). Females experience 1.5- to 3-fold higher rates than 

males beginning in early adolescence (Kessler et al., 2012). In the Netherlands, the 

12-month prevalence of MDD is estimated to be 5.2% and the lifetime prevalence to be 

18.7 % (de Graaf, ten Have, van Gool, & van Dorsselaer, 2012).

Recurrence

Examining the recurrent nature of MDD, a model of change points has been described 

(Frank et al., 1991; Bockting, Hollon, Jarret, Kuyken, & Dobson, 2015); see Figure 1 for 

the change-points in the course of depression (Bockting et al., 2015). All definitions 

start with establishing an index period of a depressive episode. A period of time (often 

defined as two months or longer) when symptoms have largely normalized is called 

remission. When symptoms of depression re-emerge, following some remission but 

preceding recovery, this change point is called relapse. An extended period of remission 

(i.e., 6-12 months) is called recovery. Recurrence means that after recovery, a new 

depressive episode has started.
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Figure 1. Model of change points in the course of depression (see Bockting, Hollon, Jarret, Kuyken, & Dobson, 2015).

About 50% of the individuals with a first depressive episode recover and develop no 

further episode over a time-period of 23 years (Eaton et al., 2008). For the other half of 

these individuals, depression is characterized by high rates of recurrence and relapse. 

Recurrence of MDD is high in the general population (35% after 15 years), and even 

higher in those treated at specialized mental health centers (60% after 5 years and 85% 

after 15 years; Hardeveld, Spijker, de Graaf, Nolen, & Beekman, 2010). A longitudinal 

study in the Netherlands, the Netherlands Study of Depression and Anxiety (NESDA), 

found neither significant difference in recurrence rate nor in time to recurrence 

(controlled for covariates) of MDD between respondents in specialized mental health 

care (n=278) compared to respondents treated in primary care (n=97) (Hardeveld et al., 

2013). Individuals who actually develop a second depressive episode typically go on to 

experience seven to eight depressive episodes over the course of their life (Kruijshaar, 

Hoeymans, Bijl, Spijker, & Essink-Bot, 2005) and spend as much as 21% of their 

lifetime in a depressed condition (Vos et al., 2004). Periods of recovery decrease with 

each episode (Hardeveld et al., 2013), while the risk for recurrence increases with each 

episode (e.g., Mueller et al., 1999; Moffit et al., 2010; Solomon et al., 2000), reaching 

90% in patients with three or more episodes (Mueller et al., 1999, Judd et al., 1998). The 

best predictors of recurrence identified so far are the number of depressive episodes 

and having residual symptoms (Hardeveld, Spijker, De Graaf, Nolen, & Beekman, 2010), 

while a family history of depression and the number of previous depressive episodes 

were found to be predictive of a shorter time to recurrence (Hardeveld, Spijker, de Graaf, 
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Nolen & Beekman, 2013). Those non-malleable predictors help to predict recurrence, but 

provide no direct clues for treatment. Therefore, there is an urgent need to also identify 

modifiable risk factors that can be addressed to reduce the risk of recurrence.

Treatment

Treatment for MDD is often delivered in the acute phase. In a meta-analysis including 23 

studies (N = 2184), combined psychotherapy and antidepressant (AD) was compared to 

psychotherapy alone or AD alone (Karyotaki et al., 2016). Combined therapy outperformed 

AD alone at six months follow up and longer duration (OR = 2.93, 95% CI 2.15–3.99, p 

< 0.001). Combined therapy resulted in an equal response to treatment compared to 

psychotherapy alone at six months (OR = 1.42, 95% CI 0.97–2.07, p > 0.05) or longer (OR = 

1.33, 95% CI 0.88– 2.14, p > 0.05).

Despite different treatment options (i.e. cognitive behavioral therapy, behavioral 

activation, interpersonal therapy, and pharmacological treatment) the recurrence rate 

remains high. A meta-analysis including 28 studies (N= 1.880 adults) found that after 

discontinuation of acute phase treatment, recurrence rates were lower among patients 

previously treated with CBT than in those patients previously treated with antidepressants 

(ADs) (39% vs 61% over 68 weeks as reported by Vittengl, Clark, Dunn, & Jarrett, 2007). 

Longer-term management is recommended by international clinical guidelines (NICE, 

2009; APA, 2010) to further reduce the risk of recurrence in the continuation phase after 

individuals have recovered. In particular, pharmacological (i.e., a 6-month continuation 

of ADs) and psychological interventions (i.e., preventive cognitive therapy or mindfulness 

based cognitive therapy) are advised. There is evidence that these interventions help reduce 

the risk of recurrence (Biesheuvel-van Leliefeld et al., 2015). In a three-arm, randomised 

controlled trial, participants were randomly assigned (10:10:8) to preventive cognitive 

therapy (PCT) and antidepressants, antidepressants alone, or PCT with tapering of 

antidepressants, (N = 289) (Bockting et al., 2018). Adding PCT to the use of ADs resulted in 

a 41% relative risk reduction within a 2-year follow-up period compared to ADs treatment 

only (Hazard Risk 0·59, Confidence Interval 95% 0·38–0·94; p = ·02). Antidepressants alone 

were not superior to PCT, while tapering off antidepressants, in terms of the risk of relapse 

or recurrence (hazard ratio [HR] 0·86, 95% CI 0·56–1·32; p = 0·502).
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Theoretical models have been proposed to aid understanding of the processes 

underlying the acute phase and remittance of depression. Cognitive models of depression 

emphasize the importance of dysfunctional attitudes towards the self, others and the 

future in the onset and recurrence of depressive episodes (Clark, Beck, & Alford, 1999; 

Clark & Beck, 2010). Cognitions like `I am worthless`, ‘I am a failure’, ‘I lost everything’ 

are highly accessible during depressive episodes. These cognitions are assumed to become 

less accessible once patients have remitted. On the basis of recent findings regarding the 

neurophysiology of cognition and negative emotion, Clark and Beck (2010) proposed an 

integrated model of cognitive theory and cognitive therapy for depression. In this model 

the production of depressive symptoms is a culmination of heightened activation of 

bottom-up processes (i.e. negative self-associations) involving the amygdala-hippocampal 

subcortical region and inhibited access to the reflective processes of cognitive control (i.e. 

top-down processing) involving the prefrontal cortex and in the cingulate cortex. This 

model offers starting points for better understanding of the mechanisms underlying 

recurrence and for developing interventions to prevent recurrence.

Mechanisms underlying recurrence: a conceptual framework

If the mechanisms of recurrence into depression are better understood, treatments can 

be developed that directly target these underlying mechanisms and can thus potentially 

reduce the vulnerability for future MDD episodes.

Several models have been used to explain the high recurrence risk for individuals 

with MDD. These models are either based on the idea of individual differences in 

premorbid vulnerability (e.g., Burcusa & Iacono, 2007), or on “scarring”. Scarring refers to 

the idea that each depressive episode induces some lasting changes that may be caused by 

biological (e.g., Lok et al., 2012; Bockting, Mocking, Lok, Koeter, & Schene, 2013), cognitive, 

or stress-related factors (e.g., Teasdale et al., 2000), and which increase vulnerability for 

developing a next MDD episode. Implications of both models have been integrated in a 

new conceptual framework which takes both biological and psychological aspects into 

consideration (De Raedt & Koster, 2010). This framework (see Figure 2 for a schematic 

overview) helps explain why (biologically) vulnerable people show a further increased 

vulnerability for depression after each depressive episode.
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Figure 2. A schematic outline of the link between biological and cognitive vulnerability for recurrent 
depression (De Raedt & Koster, 2010).

This thesis addresses the cognitive components of the framework marked in black. 

It integrates findings from different research areas. First, there is converging 
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Sustained negative affect
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evidence from dot probe, spatial cuing, and eye-registration studies suggesting 

that depression is associated with impaired attentional disengagement (e.g. 

Peckham. MacHugh, & Otto, 2010). This effect is mainly found when longer 

stimulus presentations were used, indicating a bias at later stages of attentional 

processing. This bias seems to be specific to negative self-relevant material, 

although the absence of a common bias for positive stimuli has also been observed 

(Peckham et al., 2010).

Second, many studies show that stressors induce biological changes over 

time, at both hormonal and neurochemical levels (Thase, 2009). The hypothalamic 

pituitary adrenocortical (HPA) axis is the hallmark of the stress response, 

stimulating the release of corticosteroids. The HPA axis is stimulated in reaction 

to the perception of stressors, this stimulation takes place in different subcortical 

areas, depending on the nature of the stressor. Subcorticol areas immediately 

activated following stress exposure are located in the limbic system, such as the 

thalamus, amygdala, and hippocampus (Sergerie, Chochol, & Armony, 2008).

Third, in the proposed conceptual framework, biological components 

(dysregulated HPA system, serotenergic dysregulation leading to hypo-frontality, 

and amygdala hyperactivity) are linked to cognitive components (activation of 

negative schemas, diminished attentional control, rumination, and negative 

affect). In short: the model starts with the idea that stressors in the environment 

will activate the HPA system as well as cognitive processes. The HPA system 

especially influences the serotonin metabolism, which in turn leads to decreased 

activity of the prefrontal areas. The decreased activity in the prefrontal areas is 

associated with less inhibition of limbic regions, resulting in prolonged activation 

of the amygdala, as well as with impaired ability to exert attentional inhibitory 

control over negative elaborative processes, such as rumination. The stressors 

could also trigger cognitive processes by the activation of negative schemas. 

These cognitive processes can in turn hinder emotion regulation and thus lead to 

sustained negative affect.
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Cognitive components of the conceptual framework of 
recurrence of depression

Negative self-associations

In the cognitive component of this framework, information process models explain 

the onset and the recurrence of depression pointing to the notion that information 

processing is guided by schemas, i.e. memory structures, which order information about 

the self, others, and the future based on previous experiences. Depression schemas are 

hypothesized to be dominated by loss and failure (Beck, 1967; Clark, Beck, & Alford, 

1999; Clark & Beck, 2010). For instance, an individual with a depressive disorder who 

makes a mistake at her work might think that she is generally unfit for this job and 

thus might feel very hopeless. By contrast, someone without a depressive disorder can 

make the same mistake, feel a little angry with herself, learn from the experience, put 

the mistake into perspective, and go on with her job while feeling alright. A crucial 

aspect of this cognitive model of depression is that negative associations may regain 

heightened accessibility in recovered patients (e.g., triggered by a negative mood, or 

particular negative experiences), thereby lowering the threshold for the development 

of a next episode. In line with this, previous research has shown that individuals with 

MDD are characterized by negative self-associations, like “me” and “failure”. If an 

individual with MDD recovers, the negative self-associations are weakened, but are 

still stronger than individuals without a history of depressive disorder (Glashouwer & 

de Jong, 2010).

Dual process models point to the importance to distinguishing between more 

explicit and more automatic (implicit) associations (e.g., Gawronski & Bodenhausen, 

2006). Beevers (2005) proposed that, in response to a stressful life event, two sets of 

processes determine how that event will be evaluated. First, by default, the implicit 

processing system is activated consisting of associative memory networks. Automatic 

associations are seen as the direct activation of simple associations in memory which 

occur unintentionally and fast (e.g. me – meaningless). In individuals vulnerable to 

depression, negative concepts are assumed to be more accessible or more strongly 

interlinked and to immediately lead to negative cognitive and affective responses. 



General introduction

1

19

Second, the reflective processing system can be triggered, which may or may not 

lead to an adjustment of the initial negative response of the implicit system (“Me 

and meaningless do not fit together”). The crucial difference between these different 

kinds of mental processes is that the reflective system is generally concerned with the 

validation of cognitions and requires time and resources. In contrast, the activation of 

associations occurs non-intentionally and regardless of whether a person considers 

these associations to be true or false. If these negative self-associations then are 

triggered by a stressor, it can become active and stronger again, in this way making 

remitted people vulnerable for a next depressive episode. On top of this, it might 

be that - in line with the scar hypothesis - with each depressive episode the risk of 

ingraining those negative self-associations becomes higher, lowering the threshold for 

a future depressive episode even more. Therefore, the first aim of this thesis is to test 

the hypothesis that both the number of depressive episodes as well as their duration 

contribute to stronger implicit and/or explicit self-negative associations (“scars”).

Cognitive reactivity

Another cognitive factor potentially contributing to the vulnerability for recurrence 

of MDD is cognitive reactivity (CR). CR is the extent to which the strength of negative 

beliefs increases when individuals experience mild dysphoria, which may heighten 

the accessibility of negative self-associations in response to daily (stressful) hassles. 

While almost everyone experiences a sad mood every now and then, individuals who 

show enhanced cognitive reactivity are thought to be more prone to think “I am a 

loser” when they feel a bit sad. For this group of individuals, negative schemas about 

themselves, the world, or the future are easily triggered to become active again. CR has 

been shown to predict the first onset of MDD as well as the time to relapse (Figueroa et 

al., 2015). The evidence for the predictive role of CR in the recurrence of depression is 

mixed: Two studies using mood induction procedures have shown CR to be a significant 

predictor of recurrence of MDD over periods of 15 and 18 months after remission (Segal 

et al., 2006; Kuyken et al., 2010). However, two other studies, failed to find a similar 

relationship between CR and recurrence/return of symptoms (Lethbridge & Allen, 

2008; Van Rijsbergen et al., 2013). One potential explanation for these mixed findings 

could be that the number of depressive episodes was not taken into account. Different 
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factors may be involved in the pathway to a single vs. multiple depressive episodes. 

Thus, the risk for recurrence might also differ between individuals who experienced a 

single episode versus individuals who experienced multiple episodes. In line with this 

reasoning, there is strong evidence that recurrence risk is higher in individuals with 

multiple episodes than in individuals with a single depressive episode (e.g. Hardeveld 

et al., 2013). A relatively strong habitual cognitive responsivity to a negative mood 

(high CR) may be especially relevant as a premorbid risk factor for recurrent depression 

and less so for incidental/single depressive episodes. If so, as a group, individuals with 

multiple episodes should show higher CR than those with only a single episode. The 

second aim of this thesis is therefore to examine if remitted MDD participants with a 

history of multiple episodes have higher CR scores than those with a single episode or 

individuals without a history of depression.

Attentional bias

Selective attention for negative information and the relative inability to disengage 

attention from negative material may lead to impaired ability to stop negative 

cognitive processes, such as rumination, and consequently from that negative affect. 

There is already some evidence that individuals with MDD show heightened attention 

for negative stimuli (Peckham et al., 2010). More specifically, there is evidence that 

sub-clinically depressed subjects and individuals with MDD are less able to disengage 

their attention from negative self-relevant stimuli measured at longer presentation 

times (> 1000 ms) (Koster, de Raedt, Goeleven, Franck, & Crombez, 2005).

Since most evidence is based on analogue research or small, heterogeneous 

clinical samples, it is important to test the robustness of this pattern in well-defined 

clinical samples. If not only depressed individuals but also sub-clinically depressed 

subjects are indeed characterized by attentional bias for negative information, this 

may indicate that this bias contributes to the persistence of MDD symptoms and 

the recurrence of depressive episodes. The last aim of this thesis is to examine the 

relevance of attentional bias for negative depression-relevant stimuli in MDD and to 

test whether residual attentional bias following recovery has prognostic value for the 

recurrence of depression.
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Aims and outline of this dissertation

The current dissertation examines three different cognitive components of the 

vulnerability framework for recurrent depression: Negative self-associations, cognitive 

reactivity, and attentional bias.

Chapter 2 takes a critical first step in testing the hypothesis that both the number 

as well as the duration of depressive episodes are associated with stronger automatic 

and/or explicit negative self-associations (“scars”). The study presented in Chapter 

2 is designed to test whether the stronger negative self-associations at baseline are 

related to the number of past episodes (retrospective analysis) and whether longer 

duration of symptoms between baseline and follow-up predicts stronger negative self-

associations at 2-year follow-up (prospective analysis). To this end, we use data from 

a large, longitudinal, multicentre trial in the Netherlands designed to study the long-

term course of anxiety and depressive disorders (NESDA).

The studies presented in Chapter 3 focus on the role of CR. More specifically, 

they address the relevance of heightened (trait) CR as a risk factor for the recurrence 

of MDD. These studies test the following hypotheses: 1) Remitted MDD patients with 

a history of multiple episodes have higher CR scores than those with a single episode 

or healthy controls and 2) the relationship between the number of previous depressive 

episodes and cognitive reactivity is moderated by negative self-associations. We test 

these hypotheses (Study 1) using a cross-sectional analysis of baseline data from 

participants of the NESDA study (N = 2981). Next, we examine the robustness of the 

NESDA findings by using baseline data from a selected group of remitted, recurrently 

depressed participants (N = 309) of two clinical trials (Study 2).

Chapter 4 and 5 both address the role of attentional bias in the recurrence of 

MDD. Chapter 4 presents a cross-sectional study examining attentional bias in remitted 

participants, participants with acute MDD, participants with MDD plus a co-morbid 

anxiety disorder, and participants with neither a depressive disorder, nor an anxiety 

disorder now or in the past. Building further on this study, Chapter 5 examines the 
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predictive value of attentional bias for depressive episodes and depressive symptoms 

over a 2- and 4-year time-period in participants with recurrent MDD.

The final chapter of this thesis integrates the findings of the studies in a 

general discussion, with attention to leads for future research and potential clinical 

implications.
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Abstract

To help explain the recurrent nature of major depressive disorder, we tested the 

hypothesis that depressive episodes and/or the duration of depressive symptoms may 

give rise to persistent dysfunctional implicit and/or more explicit self-associations, 

which in turn may place people at risk for the recurrence of symptoms.

We therefore examined, in the context of the Netherlands Study of Depression and 

Anxiety, whether the strength of self-depressed associations at baseline was related to 

the number of past episodes (retrospective analysis; n = 666), and whether the duration 

of symptoms between baseline and follow-up predicted self-depressed associations at 

2-year follow-up (prospective analysis; n = 726). The lifetime Composite International 

Diagnostic Interviews and Life Chart Interview were used to index the number of 

depressive episodes; the Implicit Association Test and its explicit equivalent were used 

to index self-associations.

Consistent with the hypothesis that self-depressed associations strengthen 

following prolonged activation of negative self-associations during depressive 

episodes, individuals’ implicit and explicit self-depressed associations correlated 

positively both with the number of prior depressive episodes at baseline and with 

the duration of depressive symptoms between baseline and 2-year follow-up. There 

was evidence that these relationships held, particularly in the prospective study, even 

when controlling for neuroticism and current depressive symptoms, whereas the 

retrospective relationship between number of episodes and implicit self-associations 

fell just short of significance.
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Introduction

Major Depressive Disorder (MDD) causes suffering in the individual and his or her 

environment, and contributes to high societal and health care costs (Ormel et al., 

2008; Smit et al., 2006). In 2030, MDD is expected to be at the top of the list of the 

World Health Organisation in terms of burden of disease. Notably, its recurrent nature 

contributes to the disability and health care costs of MDD (Mathers & Loncar, 2006). 

The chance of recurrence reaches 90% in patients with three or more episodes (Mueller 

et al., 1999; Judd et al., 1998). Consequently, it is of crucial importance to obtain a better 

understanding of the processes that increase vulnerability to relapse and recurrence in 

depression.

Cognitive models emphasize the relevance of dysfunctional attitudes towards the 

self in the onset and recurrence of depressive episodes (Clark, Beck, & Alford, 1999). 

Dual process models point to the importance to distinguish between more explicit and 

more automatic (implicit) attitudes in this respect (e.g., Gawronski & Bodenhausen, 

2006, Haeffel et al., 2007). To help explain the onset, course, and recurrence of 

depression, Beevers (2005) applied this dual process perspective to the cognitive 

vulnerability to depression. He proposes that, in response to a stressful life event, two 

sets of processes determine how that event will be evaluated. First, by default, the 

implicit processing system is activated, which consists of associative memory networks. 

Implicit associations are seen as the direct activation of simple associations in this 

memory network, which occur unintentionally and fast. In individuals vulnerable to 

depression, implicit associations are assumed to be negative and to immediately lead 

to negative cognitive and affective responses. Second, the reflective processing system 

can be triggered, which may or may not lead to an adjustment of the initial negative 

response of the implicit system. The crucial difference between these different kinds 

of mental processes is that the reflective system is generally concerned with the 

validation of cognitions and requires time and resources. In contrast, the activation 

of associations occurs non-intentionally and regardless of whether a person considers 

these associations to be true or false. Over time, a negative feedback loop can develop 

between associative processing and symptoms of depression, when people fail to 
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correct their dysfunctional implicit associations (e.g., because of a lack of available 

resources, and/or dysfunctional reflective strategies). For instance, when a person 

makes a mistake at his/her job, this may directly elicit an association between “me” and 

“hopeless”. Given sufficient time and resources, such an association can be corrected 

into something like “everyone makes mistakes. I feel really upset by it, but I can learn 

from my mistake and will do it differently next time”. However, when this person has 

insufficient cognitive resources available, it becomes increasingly difficult to disengage 

from negative thinking, eventually resulting in a depressive episode.

Building further on this model, it was proposed that the repeated activation 

of negative associations during a depressive episode might result in an associative 

memory network where the self becomes increasingly linked to negative attributes 

(Risch et al., 2010). Furthermore, by repeated activation of negative implicit self-

associations during several depressive episodes, or by longer exposure to depressive 

symptoms, dysfunctional self-associations might become increasingly ingrained. By 

ingraining dysfunctional self-associations, a feedback loop might be formed between 

associative processing and depressive symptoms: dysfunctional self-associations can 

become more easily (automatically) activated, even by mild stress or mild negative 

mood states, and may turn into a “hidden scar”: a chronic vulnerability factor that may 

help explain the recurrent nature of depressive disorder.

In line with this view, previous cross-sectional research has shown that patients 

remitted from MDD have substantially stronger explicit as well as implicit self-

depressed associations than never depressed individuals (Glashouwer & de Jong, 

2010). Yet, in apparent contrast with this, a relatively small scale study contrasting 

currently depressed patients, remitted patients, and never depressed participants 

failed to find a similar difference in (implicit) self-esteem between remitted and never 

depressed participants (Risch et al., 2010). In an attempt to explain the unexpected 

absence of a significant difference between never depressed participants and remitted 

patients it was argued that in this study remitted patients with relatively few prior 

episodes might have been combined with remitted patients with relatively many prior 

episodes. If indeed negative self-associations would become increasingly ingrained 
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following successive depressive episodes, implicit negative self-associations might 

only be evident in participants with relatively many previous episodes. Interestingly 

and consistent with this post hoc explanation, additional analyses indeed showed that 

individuals with relatively many episodes displayed lower (implicit) self-esteem than 

individuals with relatively few episodes (Risch et al., 2010).

To establish whether these promising exploratory results reflect a reliable and 

theoretically relevant finding, it would be important to put these to a more stringent 

test in an independent sample. Therefore, the first aim of the present study was to 

establish whether a relationship between the number of previous episodes and 

the strength of negative self-associations could be found in the Netherlands Study 

of Depression and Anxiety (Penninx et al., 2008). The latter study is suited to this 

purpose, since it is a large scale, longitudinal cohort study, designed to examine the 

long-term course and consequences of depressive (and anxiety) disorders. In addition, 

it is important to establish whether this relationship -if confirmed- could be explained 

by well-known psychopathological risk factors. Therefore, we also examined to what 

extent the relationship between the number of previous episodes and current strength 

of self-depressed associations (if present) is independent of neuroticism (Spinhoven et 

al., 2011; 2011).

Examination of the time course of relationships between depressive episodes 

and self-depressed associations has not been given much attention in previous 

investigations. Yet, in our view, this is important to study: even if the current study 

would find a robust relationship between the number of prior episodes and the strength 

of individuals’ negative self-associations it cannot be ruled out that the relatively 

negative self-associations in fact represent a premorbid characteristic of people 

who suffered from relatively many depressive episodes rather than a consequence of 

repeated depressive episodes. In the present study, we therefore complemented the 

retrospective approach of Risch et al. (2010) with a prospective design that allowed us 

to control for the strength of baseline self-associations. More specifically, we examined 

whether the duration of symptoms between baseline and the 2-year follow-up had 

predictive value for the self-depressed associations at follow-up over and above the 
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initial self-depressed associations during the baseline assessment.

To explore whether the relationship between the number of prior episodes/

duration of symptoms and self-depressed associations would be restricted to the self-

report level or would also be evident at the implicit level, we assessed both implicit and 

explicit self-depressed associations. This approach also allowed us to test the extent 

to which the relationship between the number of prior episodes/duration of symptoms 

and implicit self-associations is independent of the relationship between the number 

of episodes/duration of symptoms and explicit self-associations (and vice versa).

In short, based on the preliminary findings of Risch et al. (2010) we expected that: 

(i) a higher number of prior depressive episodes would be associated with stronger 

(explicit and implicit) self-depressed associations; (ii) longer duration of depressive 

symptoms between the baseline assessment and follow-up would be associated with 

stronger (explicit and implicit) self-depressed associations. Strong explicit self-

depressed associations are assumed to become increasingly ingrained and, therefore, 

also evident at the more implicit level, whereas the presence of relatively strong 

implicit self-depressed associations will, in turn, lower the threshold for activating 

explicit self-depressed associations. Given this alleged reciprocal relationship between 

explicit and implicit self-depressed associations, we anticipated that the relationship 

between the number of previous episodes/duration of symptoms and self-associations 

would be largely similar for implicit and explicit self-depressed associations.

Method

This study was part of the Netherlands study of Depression and Anxiety (NESDA; 

Penninx et al., 2008). NESDA is an ongoing multi-centre, longitudinal cohort study, 

designed to examine the long-term course and consequences of anxiety and depressive 

disorders (see also www.nesda.nl). The NESDA study protocol was approved centrally by 

the Ethical Review Board of VU Medical Centre Amsterdam and by local review boards 

of each participating centre. All participants provided written informed consent.
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Participants

The participants of the NESDA study were recruited from the general population, 

in general practices and in mental health care institutions. Uniform inclusion and 

exclusion criteria were used across all recruitment settings. A general inclusion 

criterion was an age of 18-65 years. The two exclusion criteria were: (1) primary 

clinical diagnosis of a psychiatric disorder not subject of NESDA which would 

largely affect course trajectory: psychotic disorder, obsessive compulsive disorder, 

bipolar disorder or severe addiction disorder; and (2) not being fluent in Dutch. For 

a more detailed description of the study see Penninx et al. (2008). The present study 

concerns baseline and 2 year follow-up measurements, conducted from September 

2004 till April 2009. In total 2981 participants were included, of which 652 were 

non-clinical controls without present or past depressive and/or anxiety diagnosis.

For the retrospective assessment, we selected participants who had one or 

more depressive diagnoses (MDD, Dysthymia) in the past but were remitted at 

baseline (n = 815). We restricted this analysis to remitted participants to prevent 

the influence of current depression on participants’ implicit and explicit self-

associations (e.g., Glashouwer & de Jong, 2010). Of these 815 participants, 752 

completed the depression IAT. There were no significant differences in demographic 

variables, number of prior depressive episodes, depression IAT and explicit self-

associations between the 752 participants who completed a depression IAT and 

the 63 participants who did not. In the retrospective approach, the data reflecting 

the number of prior episodes were missing for 79 participants and for another 7 

participants the scores on the Inventory of Depressive Symptoms Self-Report 

version (IDS) were missing. Therefore, the final sample included in the retrospective 

analyses consisted of 666 participants.

After two years, a face-to-face follow-up assessment was conducted with a 

response of 87.1% (N = 2596). Non-response was significantly higher among those 

of younger age, lower education, non-European ancestry, and depressive disorder, 

but was not associated with gender (Lamers et al., 2012). The prospective analyses 
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testing the relationship between the duration of depressive symptoms between 

baseline and 2 years follow-up and self-associations were restricted to participants 

who met the criteria for MDD at baseline and/or at follow-up because information 

on the duration of depressive symptoms was available only for these participants 

in NESDA (n = 979). Of these, 762 participants completed both IAT assessments. 

There were no significant differences in demographic variables, baseline implicit 

or explicit measures, and duration of symptoms between the 762 participants who 

completed both depression IAT’s and the 217 participants who did not. In the 

prospective approach, information about the duration of symptoms was missing for 

21 participants, data of the IDS were missing for another 11 participants and of the 

NEO-FFI for 4 participants (final n = 726). Note that participants who were remitted 

at baseline and were depressed at follow-up are part of both samples; accordingly, 

87 participants were included in both analyses.

Measurements

Diagnostic Assessment. Depressive disorders were determined by means of 

the lifetime Composite International Diagnostic Interviews (CIDI) (WHO version 

2.1, Robins et al., 1988, Wacker, Battegay, Muellejans, & Schlosser, 2006). The 

CIDI classifies diagnoses according to DSM - IV criteria (APA, 2001). People were 

considered remitted when they no longer met the criteria for major depressive 

disorder, but had experienced one or more depressive episodes in the past.

The number of prior depressive episodes at baseline, the duration of depressive 

symptoms between baseline and follow-up, and recurrence (having a depressive 

episode yes/no during the 2-years period) were determined using two sources 

of data collected during both assessments: 1) CIDI interview and 2) Life Chart 

Interview (LCI). The CIDI interview determined presence of DSM-IV classified 

depressive disorders at baseline assessment or 2 year follow-up. The LCI was 

completed for all persons with detected depressive symptoms in the CIDI interview. 

Life events were recalled to refresh memory using a calendar method, after which 

the presence of depressive symptoms at each month during this two year period 

was determined (Lyketsos, Nestadt, Cwi, & Heithoff, 1994). In addition, severity 
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was assessed (ranging from no or minimal severity to mild, moderate, severe or 

very severe) for each month in which symptoms were reported. Symptoms on the 

LCI were considered to be present when at least of mild severity (Penninx et al., 

2011). The number of prior depressive episodes at baseline was determined on the 

basis of the results of the CIDI interview and the LCI at the baseline assessment. In 

the assessment at follow-up, participants were asked (as part of the LCI) if they had 

experienced depressive symptoms during each month. If so, they were asked for the 

burden of symptoms in that particular month. To establish duration of depressive 

symptoms between baseline and follow-up assessments, the total number of 

months with depressive symptoms was counted, divided by the number of months 

of the follow-up period.

Questionnaires. Neuroticism was measured at baseline by the NEO-FFI domain 

neuroticism (McCrae & Costa, 2004). We used total scores on the domain 

neuroticism as our index of neuroticism. Severity of depressive symptoms was 

assessed using the 30-item Inventory of Depressive Symptoms Self-Report version 

(IDS) (Rush, Gullion, Basco, & Jarrett, 1996). We used total scores of the IDS as an 

index for the severity of depression.

Implicit Association Test. The IAT is a computerized reaction time task 

originally designed by Greenwald and colleagues (1998) to measure the relative 

strengths of implicit associations between two contrasted target concepts and two 

attribute concepts. Words from all four concept categories appear in mixed order in 

the middle of a computer screen and participants are instructed to sort them with 

a left or right response key. The premise here is that sorting becomes easier when a 

target and attribute that share the same response key are strongly associated than 

when they are weakly associated. The category labels are visible in the upper left 

and right-hand corners of the screen during the whole task (for an example see 

https://implicit.harvard.edu/implicit). The target labels were “me” and “other”. 

The attribute labels were “depressed” and “elated”. Each category consisted of five 

stimuli (see Appendix A). The IAT consists of two critical test blocks, preceded by 

practice blocks (see Table 1).



Chapter 2

34

Table 1 Arrangement of Implicit Association Test blocks

Block Left Label(s) Right Label(s) Number of trials

1 Practice Depressed Elated 20

2 Practice Me/depressed Other/elated 20

3 Test Me/depressed Other/elated 60

4 Practice Elated Depressed 20

5 Practice Me/elated Other/depressed 20

6 Test Me/elated Other/depressed 60

In one test block “me” and “depressed” (and “other” and “elated”) share the same 

response key, whereas in the other test block “me” and “elated” (and other and 

depressed) shared the response key. Before the start of a new sorting task, written 

instructions were presented on screen. After a correct response, the next stimulus was 

presented after 500 ms. Following an incorrect response, the Dutch word FOUT! (wrong) 

appeared shortly above the stimulus. Meanwhile, the stimulus remained on the screen 

until the correct response was given. The order of the category combinations was fixed 

across participants to reduce method variance. Split-half reliability of the present IAT 

was good, with Spearman-Brown corrected correlations between test-halves of .87.

Explicit self-associations. To obtain explicit self-associations equivalent to the 

implicit self-associations, participants rated all IAT attribute stimuli on a 5-point 

scale (1 = hardly/not at all, 5 = very much). The instruction was “For each word please 

indicate to what extent you think it generally applies to you” (cf. Back, Schmukle, & 

Egloff, 2009). Mean ratings of depressed IAT-stimuli were subtracted from mean ratings 

of elated IAT-stimuli. Positive effects indicate relatively strong explicit associations 

between me and elated. Internal consistencies of explicit self-association measures 

were excellent (α = .95 for the difference scores of depressed and elated words).

Procedure

The assessments at baseline and follow-up were similar; they lasted between 3 and 

5 hours and were conducted on one day. During the assessments, participants first 

completed the CIDI, then carried out the IAT and finally completed the explicit ratings. 
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Other measurements were collected in between and afterwards, but these are not of 

interest for the present study (for instance, before the depression IAT, participants filled 

in the anxiety IAT; for a detailed description see Penninx et al., 2008). Respondents 

were compensated with a €15, - gift certificate and travel expenses.

Data reduction IAT. IAT scores were computed according to the D-measure 

proposed by Greenwald (2003) on the basis of internet-studies. Recent research has 

shown that the D-measure also performed best in a laboratory setting, when evaluated 

on the basis of a series of psychometric criteria (Glashouwer, Smulders, de Jong, Roefs, 

& Wiers, 2013). We report the D4-measure. Following the guidelines, all reaction times 

above 10,000 ms were discarded and error trials were replaced with the mean reaction 

times of the correct responses in the block in which the error occurred, plus a penalty of 

600 ms. The IAT-effect was calculated by subtracting the mean reaction times of block 

5 from block 2 (practice) and block 6 from block 3 (test). The means of these two effects 

were divided by their inclusive standard deviation based on all responses in blocks 2, 3, 

5 and 6. Negative IAT-effects indicate relatively fast responses when “me” shared the 

response key with “depressed”.

Statistical analyses. We used single and multiple regression analyses. For the 

retrospective approach, we assessed the number of prior depressive episodes during the 

baseline measurement, and used the outcome as predictor variable. In the longitudinal 

approach, we used the percentage of time with depressive symptoms between baseline 

and follow-up as predictor variable. Participants with duration greater than 24 months 

were counted at 24 months (i.e. 100%). For both the retrospective and prospective 

analyses, dependent variables in the model were the implicit self-depressed 

associations (as indexed by the depression IAT) and explicit self-depressed associations 

(as indexed by the self-reported associations). In the prospective analyses, we also 

included the baseline depression IAT index as covariate, to control for the strength 

of initial self-depressed associations. In both the retrospective and the prospective 

analyses, we added neuroticism (as indexed by the NEO-FFI neuroticism domain 

total score) and depressive symptoms (as indexed by the IDS-SR total score) into the 

regression models, correcting for “trait” and “state” respectively. To examine whether 
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the relationship between the number of episodes (or the duration of symptoms) and 

implicit self-associations was independent of the relationship between the number of 

episodes (or the duration of symptoms) and explicit self-associations (and vice versa), 

we included the implicit cq. explicit measure into the regression models. Finally, we 

also included the sociodemographics age, gender and years of education in the analyses 

as background variables.

Results

Descriptives

Demographics, IAT performance, and self-report measures at baseline and follow-up 

are reported in Table 2.

Table 2 Means and Standard Deviations for Retrospective and Prospective Groups

Groups Remitted Baseline Depressed at Baseline and/or Depressed 
at 2 year follow-up

(n = 726)

(n = 666) Baseline 2-year follow-up

Gender (% female) 71.8 65.6 -

Age 42.92 (12.90) 42.25        (12.51) -

Educational level in years 12.39  (3.16) 11.68 (3.21) -

Number of episodes 3.66 (8.05) - -

Depression IAT, D-measure a .26 (.39) .10 (.42) .16 (.41)

Explicit self-depressed 
associations a

1.70 (1.29) .29 (1.62) .79 (1.58)

IDS; total score 18.12 (10.04) - 24.00 (12.17)

Duration of symptoms b

Neuroticisme
-
36.06 (8.04)

-
41.61 (6.91)

43.55 (34.67)

Note. 
IAT = Implicit Association Test, IDS = Inventory of Depressive Symptoms-SR, Neuroticisme = total score measured at 
baseline by the NEO-FFI domain neuroticism.
a Positive effects indicate a relatively stronger automatic/explicit association between me and elated. Please note that 
the D-measure can take negative as well as positive values.
b Percentage of time with symptoms between baseline and the 2 year follow-up.

Correlations between the outcome measures at baseline and follow-up are shown in 

Table 3.
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Table 3 Correlations between Explicit and Implicit Measures at Baseline (T0) and 2-years Follow-Up (n=726)

Measure 2 3 4

1. EA T0 .56* .31* .19*

2. EA Follow-Up - .20* .30*

3. IAT T0 - - .52*

4. IAT Follow-Up - - -

IAT=Implicit Association Test; EA=Explicit Associations.
*Correlation is significant at the 0.01 level (two-tailed)

Does the number of prior depressive episodes predict stronger implicit self-

depressed associations at baseline?

First, the number of prior depressive episodes was entered in a single regression model 

to predict the depression IAT (see Table 4).

 
Table 4 Multiple Regression Analyses: Number of Prior Depressive Episodes Predicting the Strength of 
Implicit and Explicit Self-depressed Associations at Baseline (n = 666)

Dependent variable Dependent variable

IAT D-measure β t p Explicit measure β t p

Included Included

Model 1* Model 1*

Number of episodes -.09 -2.54 <0.01 Number of episodes -.14 -3.87 <0.01

Model 2* Model 2*

Number of episodes -.07 -1.88 .06 Number of episodes -.04 -1.42 .15

Neuroticism -.15 -4.10 <0.01 Neuroticism -.66 -22.33 <0.01

Model 3
Number of episodes 
Neuroticism
IDS

-.07
-.13
-.04

-1.79
-.25
-.75

.07

.01

.45

Model 3*
Number of episodes
Neuroticism
IDS

-.02
-.46
-.28

-.73
-12.25

-7.57

.46
<0.01
<0.01

Model 4 *
Number of episodes
Neuroticism
IDS
EA T0

-.06
-.05
.01
.17

-1.71
-.86
.20

3.30

.08

.38

.83

.01

Model 4*
Number of episodes
Neuroticism
IDS
IAT T0

-.01
-.45
-.28
.09

-.50
-11.96

-7.53
3.30

.61
<0.01
<0.01

.01

Model 5
Number of episodes
Neuroticism
IDS
EA T0
Age
Gender
Years of education

-.06
-.04
<.01

.17
-.02
-.02
-.01

-1.70
-.81
.15

3.32
-.56
-.72
-.41

.08

.41

.87
<.01

.57

.46

.67

Model 5*
Number of episodes
Neuroticism
IDS
IAT T0
Age
Gender
Years of education

.00
-.47
-.27
.09

-.04
.09
.00

-.10
-12.38

-6.92
3.32

-1.45
3.49

.12

.91
<.01
<.01
<.01

.14
<.01

.89
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Dependent variable Dependent variable

IAT D-measure β t p Explicit measure β t p

Included Included

R2 = .01
∆R2 = .02
∆R2=.001
∆R2=.01
∆R2=.00

R2 = .02
∆R2 = .42
∆R2=.04
∆R2=.00
∆R2=.01

IAT = Implicit Association Test, EA=Explicit Associations, N=Neuroticism of the NEO-FFI, IDS = Inventory of 
Depressive Symptoms-SR.

*=Significance of F change <.05

This was shown to be significant, indicating that more prior depressive episodes relate 

to stronger implicit self-depressed associations1. When neuroticism was entered into 

the model, the relationship between the number of depressive episodes and implicit 

self-depressed associations fell just short of significance. This pattern remained 

virtually unaffected when the IDS-SR was also included in the model to correct for 

residual depressive symptoms at baseline, and when the explicit self-associations test 

(EAT) was included to control for the strength of concurrent explicit self-depressed 

associations.

Is the number of prior depressive episodes predictive for explicit self-depressed 

associations at baseline?

First, the number of prior depressive episodes was entered in a single regression model 

to predict the strength of the explicit self-depressed associations. This was shown 

to be significant, indicating a positive association between prior depressive episodes 

and negative explicit self-depressed associations. When neuroticism was added to 

the equation, the relationship between number of prior episodes and explicit self-

associations was no longer significant. The final equation indicated that neuroticism, 

residual depressive symptoms, and implicit self-associations all showed independent 

predictive validity for the strength of explicit self-depressed associations (see Table 

4). Also gender showed independent predictive value for the strength of explicit self-

depressed associations. This might indicate that women are more likely to explicitly 

associate themselves with depression.

Table 4 continued
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Is the duration of depressive symptoms between baseline and 2 year follow-up 

predictive for implicit self-depressed associations at follow-up?

Multiple predictor regression analyses showed that greater amounts of time during 

which individuals suffered from depressive symptoms between baseline and follow-up 

was significantly associated with stronger implicit self-depressed associations at follow-

up, even when we corrected for the depression IAT at baseline (Table 5).

Table 5 Multiple Regression Analyses: Duration of Depressive Symptoms between Baseline and 2 year Follow-
up Predicting the Strength of the Implicit and Explicit Self-depressed Associations at 2 year Follow-Up (n = 726)

Dependent variable
IAT D-Measure

Dependent variable
Explicit Measure

Included β t p Included β t p
Model 1 * Model 1 *
Duration -.14 -3.88 <0.01 Duration -.36 -10.55 <0.01
Model 2 * Model 2 *
Duration -.08 -2.74 <0.01 Duration -.24 -7.87 <0.01
IAT T0 .51 16.35 <0.01 EA T0 .50 16.46 <0.01
Model 3 Model 3 *
Duration -.08 -2.62 <0.01 Duration -.23 -7.85 <0.01
IAT T0 .51 15.72 <0.01 EA T0 .44 11.79 <0.01
Neuroticism -.02 -6.07 .54 Neuroticism -.09 -2.50 .01
Model 4
Duration
IAT T0
Neuroticism
IDS

*
-0.02
.50
.03
-.18

-.82
15.87

.93
-5.2

.41
<0.01

.34
<0.01

Model 4
Duration
EA T0
Neuroticism
IDS

*
-.10
.35
.00
-.48

-3.80
11.06
-.17

-17.00

<0.01
<0.01
.863

<0.01
Model 5
Duration
IAT T0
Neuroticism
IDS
EA T1

*
-.004
.49
.06
-.09
.17

-.10
15.58
1.85
-2.21
4.08

.91
<0.01

.06

.02
<0.01

Model 5
Duration
EA T0
Neuroticism
IDS
IAT T1

*
-.09
.34
.00
-.46
.11

-3.64
10.87
-.02

-16.25
4.45

<0.01
<0.01

.97
<0.01
<0.01

Model 6
Duration
IAT T0
Neuroticism
IDS
EA T1
Age
Gender
Years of education

.00

.48

.05
-.08
.17
-.04
-.06
-.02

-.22
15.03

1.5
-1.98
4.18
-1.27
-1.93
-.94

.82
<.01
.13
.04

<0.01
.20
.05
.34

Model 6
Duration
EA T0
Neuroticism
IDS
IAT T1
Age
Gender
Years of education

*
-.09
.34
.00
-.47
.11
.03
.04
-.07

-3.53
10.75
-.14

-16.55
4.65
1.54
1.65
-2.99

<.01
<.01
.88

<.01
<.01
.12
.09

<.01
R2 = .02
∆R2 = .26
∆R2 = .00
∆R2 =.02
∆R2 =.01
∆R2=.00

R2 = .13
∆R2 = .23
∆R2 = .00
∆R2 =.17
∆R2 =.01
∆R2=<.01

IAT = Implicit Association Test, EA=Explicit Associations, N=Neuroticism of the NEO-FFI, IDS = Inventory of 
Depressive Symptoms-SR.

*=Significance of F change <.01
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Furthermore, this remained so, when we added neuroticism into the regression model. 

Yet, when the IDS-SR was included in the model to correct for depressive symptoms 

at follow-up, the relationship between duration and implicit self-associations was 

no longer significant. In addition, independent of IDS scores, level of neuroticism, 

and duration of symptoms, women tended to show stronger implicit self-depressed 

associations than men, as was evidenced by gender showing a borderline significant 

value for the strength of implicit self-depressed associations.

Is the duration of depressive symptoms between baseline and 2-year follow-up 

predictive for explicit self-depressed associations at follow-up?

Multiple regression analyses showed that longer duration of depressive symptoms 

between baseline (T0) and follow-up at 24 months (T1) was significantly associated 

with stronger explicit self-depressed-associations at follow-up, even when corrected 

for the strength of the explicit self-associations at baseline (Table 5). This remained 

so, even when we added neuroticism into the regression model. Also, when the IDS-

SR was included in the model to correct for depressive symptoms at follow-up, the 

relationship between explicit self-associations and duration remained significant. 

When we controlled for the implicit measure, the relationship between duration of 

depressive symptoms and explicit self-depressed associations remained significant. 

Years of education showed a significant association with the strength of the explicit 

self-depressed associations. This unexpected finding seems to indicate that people with 

longer education are more resistant to explicitly associate themselves with depression.

Discussion

The present study represents a critical first step in testing the hypothesis that more 

frequent depressive episodes or longer duration of depressive symptoms would result 

in stronger implicit and/or explicit self-depressed associations (“scars”). The main 

results of this study can be summarized as follows: (i) the number of prior depressive 

episodes was positively related to the strength of both implicit and explicit self-

depressed associations at baseline; (ii) when controlling for neuroticism and depressive 
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symptoms, for explicit self-depressed associations this relationship disappeared whereas 

for implicit self-associations the relationship just fell short of the conventional level 

of significance; (iii) the duration of depressive symptoms between baseline and 2-year 

follow-up showed positive predictive value for the strength of explicit and implicit self-

depressed associations at follow-up, over and above self-depressed associations during 

the baseline assessment; (iv) even when neuroticism was taken into account the duration 

of depressive symptoms still showed positive predictive value for the strength of the 

implicit as well as the explicit self-depressed associations at follow-up; (v) finally, when 

depressive symptoms were also taken into account, the duration of depressive symptoms 

was still a predictor of the strength of explicit - but no longer of implicit – self-depressed 

associations.

Previous research provided tentative evidence for the view that negative self-

associations become increasingly ingrained by repeated activation of negative self-

associations during recurrent depressive episodes (Risch et al., 2010). In a series of 

exploratory analyses Risch and colleagues found that remitted patients with three or 

more depressive episodes showed more negative self-associations than remitted patients 

with one or two former depressive episodes (although it should be acknowledged that 

the difference between never depressed controls and remitted patients did not reach 

significance, probably due to lack of sufficient statistical power). Building further on this 

theoretically important preliminary finding, the first aim of this study was to see whether 

we could replicate this earlier finding in an independent sample with sufficient statistical 

power to even detect relevant differences of small effect size. Corroborating these earlier 

findings, the retrospective single predictor regression analyses of the present study 

showed a significant relationship between the number of prior depressive episodes and 

the strength of the implicit and explicit self-depressed associations. These findings are 

consistent with the view that repeated depressive episodes may result in a scar, which 

in turn may lower the threshold for the recurrence of depressive episodes; eventually 

leading into a downward spiral (Glashouwer, de Jong, & Penninx, 2012).

We reported that the relationships between the number of prior depressive 

episodes and self-depressed associations were no longer significant when we corrected 
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for individual differences in neuroticism during baseline, although there was still a 

trend (p = .06) specifically for the implicit self-depressed associations. On the basis 

of this retrospective analysis alone, then, it cannot be ruled out that self-depressed 

associations are partly epiphenomenal to neuroticism. Another more general potential 

limitation of the retrospective approach (which was also followed by Risch et al., 2010), 

is that the stronger self-depressed associations could reflect a pre-morbid characteristic 

instead of a scar. Therefore, we complemented the retrospective approach by a 

prospective approach that allowed us to control for the initial strength of the self-

depressed associations during the baseline assessment.

The results of this prospective approach were - like the retrospective findings 

- consistent with the view that depressive episodes may strengthen individuals’ self-

depressed associations. More specifically, the duration of depressive symptoms between 

baseline and 2-year follow-up showed positive predictive value for the strength of 

explicit and implicit self-depressed associations at follow-up, over and above self-

depressed associations during the baseline assessment. Thus, these findings support 

the view that stronger self-depressed associations do not merely reflect pre-morbid 

characteristics, but rather that they are associated with previous depressive episodes. 

Importantly, the duration of depressive symptoms still showed positive predictive 

value for the (implicit and explicit) self-depressed associations, even when neuroticism 

was taken into account. Thus, the results of the prospective analyses seem to suggest 

that self-depressed associations are not merely epiphenomenal to neuroticism.

Although the relationship between the duration of symptoms and self-depressed 

associations seemed largely independent of neuroticism, for the implicit self-

associations, this relationship was no longer significant when correcting for depressive 

symptoms. This might imply that the relationship with the IAT was merely a by-product 

of enhanced depressive symptomatology. However, given that enhanced implicit 

self-depressed associations may be a cause instead of a consequence of depressive 

symptoms, the inclusion of IDS in the regression equation might be considered as too 

stringent a test. Unfortunately, because of the correlational design of the present study, 

it cannot be determined whether stronger negative associations are due to longer prior 
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symptom duration or merely reflect higher levels of current symptoms. A possible 

strategy to control for current depressive symptoms in future research would be to 

neutralize depressive mood before the IAT assessment, using a positive mood induction.

Based on the earlier findings of Risch et al. (2010) and the alleged reciprocal 

relationship between implicit and explicit self-associations, we anticipated that the 

relationship between the number of prior episodes/duration of symptoms would be 

largely similar for both types of self-associations. In support of their interrelationship, 

the implicit and explicit measures of self-depressed associations correlated significantly, 

both at baseline and at follow-up, with a small to moderate effect size (r = .3). Moreover, 

for both the retrospective and prospective analyses, the single predictor models showed 

a very similar pattern for implicit and explicit self-associations. However, the final 

models (also including depressive symptoms and neuroticism) showed a differential 

pattern, suggesting that different processes might be involved in the generation of 

implicit and explicit self-depressed associations.

Most notably, the prospective analyses provided strong evidence that the 

relationship between the duration of symptoms and the explicit self-depressed 

associations was at least partly independent of depressive symptoms, neuroticism, and 

other potentially relevant background variables. By contrast, the duration of symptoms 

showed no independent predictive value for the implicit self-depressed associations. 

Adding further to the relative independency of implicit and explicit self-associations, 

the results of the prospective analyses indicated that the relationship between the 

duration of symptoms and the explicit self-associations remained largely unaffected 

by the inclusion of implicit self-associations in the equation.

One explanation for the absence of an independent relationship between implicit 

self-associations and duration of symptoms could be that the time window of 2 years 

might have been too small for self-associations to become sufficiently strong to become 

evident in the IAT. In line with this, there was a (marginally significant) independent 

relationship between implicit self-associations and the number of prior depressive 

episodes in the retrospective analyses, which covered a much larger time window.
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The finding in the prospective analysis that the duration of symptoms was 

related to the strength of explicitly reported self-depressed associations, whereas 

for the retrospective analysis there was no relationship between the number of prior 

episodes and explicit self-depressed associations when we controlled for neuroticism 

and depressive symptoms might be explained by differences between the samples. 

Participants in the retrospective analyses were all in remission during the assessments 

of the implicit and explicit associations. The absence of a current depression may 

have reduced the explicit tendency to associate oneself with depression and enhanced 

participants’ motivation to correct the more implicit self-depressed associations in 

the process of validation. By contrast, for those in the prospective analyses who were 

also remitted at the time of the assessment, the time that elapsed after recovery from 

a depressive episode was very limited (2 years at most). Thus, even for this subgroup, 

the tendency to connect themselves with depression might still be stronger than in 

the remitted participants of the retrospective analyses. It seems, therefore, more 

appropriate to interpret the enhanced explicit self-depressed associations as a 

residual symptom than as a remaining scar.

All in all, the present pattern of findings is consistent with the view that 

depressive episodes may give rise to persistent dysfunctional self-associations. For a 

more comprehensive test of Beevers’ model (2005), an important next step would be 

to investigate the mediating role of self-depressed associations in the relationship 

between the number (or duration) of prior episodes and the recurrence of depression. 

On the basis of previous research (for a review see Beshai, Dobson, Bockting & 

Quigley, 2011) the length of follow-up in the present study seemed sufficient to 

justify these mediation analyses being conducted in the present sample. However, 

in contrast to these earlier findings, there was no evidence for a direct relationship 

between number of prior episodes and risk of recurrence in this 2-year time period 

within the present study2. In the absence of such a relationship, it was not meaningful 

to test the mediating role of baseline self-depressed associations within the current 

sample. It would be important for future research to use a longer follow-up period 

as it may take longer for the impact of prior episodes on the rate of recurrence to 

become evident.
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The results of our study were strongest and most consistent for the explicit 

associations. Following these results, at least from a pragmatic perspective, it would 

seem most appropriate to focus on explicit self-depressed associations. An important 

next step would be to follow an experimental approach designed specifically to reduce 

explicit and/or implicit self-depressed associations (cf. Clerkin & Teachman, 2010), and 

to test whether such manipulations would reduce the chance of recurrence in remitted 

patients. If explicit (and/or implicit) self-depressed associations are crucially involved 

in the recurrence of symptoms, experimentally reducing explicit (and/or implicit) self-

depressed associations should result in a lower probability of recurrence of depressive 

symptoms. Recently, Clerkin and Teachman (2010) showed that a computerized 

association task was effective in reducing social anxiety via modifying participants’ 

dysfunctional associations. Accordingly, it would be interesting to examine whether 

such a computer based intervention might also be helpful to weaken self-depressed 

associations in remitted depressed patients, and, thereby to prevent relapse and 

recurrence in depression (cf. Vasey, Harbaugh, Buffington, Jones, & Fazio, 2012). If so, 

this would not only provide more direct support for the (causal) role of self-depressed 

associations in the recurrent nature of depression, but it would also provide a fresh 

theory-derived clinical tool to break the highly invalidating rhythm of depression.
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Footnotes

1. Note that the previous study by Glashouwer & de Jong (2010) did not find a significant 

association between the number of prior episodes and the strength of self-depressed 

associations. However, the prior study selected a smaller subgroup (n = 330) and since 

the beta-values were very similar, the non-significance of the relationship between the 

number of prior episodes and the strength of self-depressed associations in this prior 

study was probably due to a lack of power.

2. The analysis of the direct relationship between the number of prior depressive 

episodes and risk of recurrence in this 2-year time period (n = 606), showed that the 

coefficient was .00 (SE = .01; p = .83).
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Appendix A Implicit Association Test stimulus words

Me: I, myself, self, my, own

Other: other, you, they, them, themselves

Depressed: useless, pessimistic, inadequate, negative, meaningless

Elated: positive, optimistic, active, valuable, cheerful

Words are translated from Dutch
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Abstract

Background

Mixed evidence exists regarding the role of cognitive reactivity (CR; cognitive 

responsivity to a negative mood) as a risk factor for recurrences of depression. One 

explanation for the mixed evidence may lie in the number of previous depressive 

episodes. Heightened CR may be especially relevant as a risk factor for the development 

of multiple depressive episodes and less so for a single depressive episode. In addition, 

it is theoretically plausible but not yet tested that the relationship between CR and 

number of episodes is moderated by the strength of automatic depression-related self-

associations.

Aim

To investigate (i) the strength of CR in remitted depressed individuals with a history 

of a single vs. multiple episodes, and (ii) the potentially moderating role of automatic 

negative self-associations in the relationship between the number of episodes and CR.

Method

Cross-sectional analysis of data obtained in a cohort study (Study 1) and during 

baseline assessments in two clinical trials (Study 2). Study 1 used data from the 

Netherlands Study of Depression and Anxiety (NESDA) and compared never-depressed 

participants (n = 901) with remitted participants with either a single (n = 336) or at least 

2 previous episodes (n = 273). Study 2 included only remitted participants with at least 

two previous episodes (n = 273). The Leiden Index of Depression Sensitivity revised 

(LEIDS-R) was used to index CR and an Implicit Association Test (IAT) to measure 

implicit self-associations.

Results

In Study 1, remitted depressed participants with multiple episodes had significantly 

higher CR than those with a single or no previous episode. The remitted individuals 

with multiple episodes of Study 2 had even higher CR scores than those of Study 1. 

Within the group of individuals with multiple episodes, CR was not heightened as a 
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function of the number of episodes, even if individual differences in automatic negative 

self-associations were taken into account.

Limitations

The study employed a cross-sectional design, which precludes a firm conclusion with 

regard to the direction of this relationship.

Conclusions

The findings are consistent with the view that high CR puts people at risk for recurrent 

depression and is less relevant for the development of an incidental depressive episode. 

This suggests that CR is an important target for interventions that aim to prevent the 

recurrence of depression.
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Introduction

Major Depressive Disorder (MDD) causes suffering in affected individuals and those 

around them (Ormel et al., 2008). Furthermore, the recurrent nature of MDD not only 

leads to suffering but contributes to high societal and health care costs (Mathers & 

Loncar, 2006; Smit, Ederveen, Cuijpers, Deeg, & Beekman, 2006). It is therefore crucial 

to improve our understanding of the mechanisms that underlie vulnerability to 

recurrence1 in depression.

In cognitive models, so-called ‘dysfunctional attitudes’ are considered to be 

the key vulnerability factor, both for the first onset and for recurrences of depression 

(Beck, 1967; Teasdale, 1988; Clark, Beck & Alford, 1999). ‘Dual process’ models 

(e.g., Beevers, 2005) distinguish between relatively automatic (reflexive) and more 

deliberate (reflective) attitudes. In individuals vulnerable to depression, automatic 

(reflexive) associations are predominantly negative and trigger further negative 

cognitive and affective responses (Beevers, 2005). The reflective processing system 

may then adjust or affirm this initial response. The reflective system is concerned with 

the validation of cognitions and requires time and resources. The activation of these 

cognitions occurs non-intentionally, and may even occur when a person (deliberately) 

considers these associations to be false/invalid. A negative feedback loop may develop 

between associative processing and negative mood if people fail to correct their 

dysfunctional automatic associations (e.g., because of a lack of available resources, 

and/or dysfunctional reflective strategies).

Both reflexive and reflective attitudes may be involved in triggering the 

recurrence of depression. It has been argued that explicit (reflective) dysfunctional 

attitudes may remain undetected (‘latent’) in depression-vulnerable individuals unless 

they are primed or activated by an event or a negative mood state (Beck, 1967; Scher, 

Ingram & Segal, 2005). Consequently, these latent attitudes may remain undetected 

if assessment is by questionnaire. Since the priming may occur during relatively mild, 

non-pathological negative mood states (Miranda & Persons, 1998), the traditional 

way to solve this problem is to measure dysfunctional attitudes both in euthymic and 
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dysphoric mood states (either naturally occurring or induced). The difference score 

is called cognitive reactivity to sad mood (CR). An alternative and relatively easily-

administered measure of CR is the self-report Leiden Index of Depression Sensitivity 

(LEIDS, and its revised version the LEIDS-R) (Van der Does, 2002). The LEIDS aims to 

assess the extent to which negative beliefs increase when individuals experience mild 

dysphoria. A sample item is “When in a sad mood, I more often think about how my life 

could have been different”. Supporting its validity as a measure of CR, the LEIDS had 

strong predictive value for CR, as measured with a mood induction procedure (Van der 

Does, 2002). CR as indexed by the LEIDS-R was found to be associated with an increase 

in depressive symptoms over a one year period (Struys, Groenewold, Oude Voshaar, de 

Jonge, 2013) and emphasizing its relevance as a premorbid risk factor it was also found 

to be predictive for the first onset of depression (Kruijt et al., 2013).

Automatic (implicit) dysfunctional attitudes are assessed by means of reaction 

time measures such as the Implicit Associations Test (IAT) (Greenwald, McGhee, & 

Schwartz, 1998). Previous research using this type of performance measure has shown 

that people with a depressive disorder have relatively strong negative self-associations 

(e.g., between ‘I’ and ‘worthless’; Glashouwer & de Jong, 2010), and the strength of 

these associations is related to suicidal ideation (Glashouwer et al., 2010). Strong 

automatic associations also predict an unfavourable course of depressive disorders 

(Glashouwer, de Jong, & Penninx, 2012).

The mechanisms involved in a first onset of depression may differ from those 

involved in recurrences (Just, Abramson, & Alloy, 2001; Monroe & Harkness, 2011; 

Lewinsohn et al., 1981). CR (as indexed by the LEIDS-R) has been shown to predict 

first onsets of depression, whereas self-depressed associations (IAT scores) did not 

predict first onsets after statistically partialling out the level of depressive symptoms 

and negative life events (Kruijt et al., 2013). High CR may also increase the risk of 

recurrence of depression and two studies using mood induction procedures have 

shown CR to be a significant predictor of recurrence over periods of 15 and 18 months 

after remission (Segal et al., 2006; Kuyken et al., 2010). However, two other studies, 

failed to find a similar relationship between CR and recurrence/return of symptoms 
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(Lethbridge & Allen, 2008; Van Rijsbergen et al., 2013). Unfortunately, the number of 

previous episodes was not taken into consideration in any of these studies.

Yet, different factors may be involved in the pathway to a single/incidental vs. 

multiple depressive episodes. Thus, also the risk for recurrence might differ between 

individuals who experienced a single episode versus individuals who experienced 

multiple episodes. In line with this reasoning, there is strong evidence that recurrence 

risk is higher in individuals with multiple episodes than in individuals with a single 

depressive episode (Judd et al, 1998, Bockting, et al., 2006, ten Doesschate et al., 2010, 

Hardeveld, Spijker, De Graaf, Nolen, & Beekman, 2013). A relatively strong habitual 

cognitive responsivity to a negative mood (high CR) may be especially relevant 

as a premorbid risk factor for recurrent depression and less so for incidental/single 

depressive episodes. If so, as a group, individuals with multiple episodes should show 

higher CR than those with only a single episode. Therefore, the first aim of this cross-

sectional study was to test the hypothesis that people with multiple depressive episodes 

have higher CR scores than those with a single past episode.

Although automatic self-depressed associations have not shown to predict first 

onset of depression and can thus not be considered as a premorbid risk factor (Kruijt 

et al., 2013), they may still be involved in its recurrence. The repeated activation of 

negative associations during depressive episodes may result in an associative memory 

network in which the self becomes increasingly linked to negative attributes (Risch et 

al., 2010). A feedback loop between self-negative associative processing and depressive 

symptoms may occur. Dysfunctional self-associations may become increasingly easy to 

activate, even during mild stress or mild negative mood states, lowering the threshold 

for a depressive episode. In line with the idea that repeated episodes may give rise to 

such a ‘hidden scar’, we recently found that individuals with a relatively high number 

of previous episodes also had relatively strong self-depressed associations (Elgersma, 

Glashouwer, Bockting, Penninx, & de Jong, 2013). Moreover, the duration of depressive 

symptoms also predicted the increase in strength of self-depressed associations 

(Elgersma et al., 2013).
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Surprisingly, the interaction between automatic (reflexive) associations and 

CR has not received much attention. From a dual process perspective, CR can be 

conceptualized as a more reflective (propositional) cognitive process, one that will 

act in a way to further affirm reflexively triggered dysfunctional automatic self-

associations. These dysfunctional automatic self-associations may thus moderate the 

relationship between CR and depression recurrence. In other words, individuals with 

relatively strong and easily elicited dysfunctional automatic self-associations and high 

CR may be especially prone to a course of illness with multiple depressive episodes. 

Therefore, the second aim of this study was to test whether the relationship between 

CR and the number of depressive episodes is moderated by the strength of automatic 

self-depressed associations.

In summary, in the present investigation we tested the following hypotheses: (i) 

remitted MDD participants with a history of multiple episodes have higher CR scores 

than those with a single or no episode; and (ii) the relationship between the number 

of previous depressive episodes and CR is moderated by automatic self-depressed 

associations. We tested our hypotheses using a cross-sectional analysis of baseline 

data from participants of the NESDA study (N = 2981), a large longitudinal study on 

the long-term course of anxiety and depressive disorders. Next, we examined the 

robustness of the NESDA findings (Study 1) using the baseline data from a group of 

remitted recurrently depressed participants (N = 309) of two clinical trials (Study 2).

Study 1

Method

We used data from a large multicentre longitudinal cohort study, the Netherlands 

Study of Depression and Anxiety (NESDA; Penninx et al., 2008). NESDA is an ongoing 

multi-centre, longitudinal cohort study, designed to examine the long-term course 

and consequences of anxiety and depressive disorders (see also www.nesda.nl). The 

NESDA study protocol was approved by the Ethical Review Board of VU University 
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Medical Centre Amsterdam and by local review boards of each participating centre. All 

participants provided written informed consent. Cognitive reactivity and automatic self-

depressed associations were measured in individuals who were remitted from a single or 

from multiple depressive episodes as well as in individuals who had never experienced a 

depressive episode.

Participants

Participants of the NESDA study were recruited from the general population, general practices, 

and from mental health care institutions. Participants ranging from no (healthy controls) 

to varying degrees of psychopathology were included: healthy controls, individuals at risk 

because of previous episodes, sub-threshold symptoms or family history and individuals 

with a first or recurrent depressive or anxiety disorder. Uniform inclusion and exclusion 

criteria were used across all recruitment settings. A general inclusion criterion was an age of 

18-65 years. The two exclusion criteria were: (1) a primary diagnosis of a psychotic disorder, 

obsessive compulsive disorder, bipolar disorder or substance use disorder; and (2) not being 

fluent in Dutch. For a more detailed description of the study see Penninx et al. (2008).

The present study concerned an analysis of data from the baseline assessments 

conducted from September 2004 until February 2007. We selected participants with (1) no 

depressive diagnoses (MDD, Dysthymia) at baseline nor in their history, participants with 

(2) one or more depressive diagnoses (MDD, Dysthymia) in the past but who were remitted 

at baseline; and participants (3) in remission at baseline with multiple previous depressive 

diagnoses in their history.

Instruments

Psychiatric diagnosis Psychiatric disorders were determined by means of the lifetime 

Composite International Diagnostic Interviews (CIDI) (WHO version 2.1, Robins et al., 

1988; Wacker, Battegay, Muellejans, & Schlosser, 2006). The CIDI classifies diagnoses 

according to DSM-IV-TR criteria (APA, 2001).

Depression history The number of previous depressive episodes at baseline was 

established using the CIDI interview.
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Depressive symptoms Depressive symptoms were assessed using the 30-item Inventory 

of Depressive Symptoms Self-Report version (IDS-SR) (Rush, Gullion, Basco, & 

Jarrett, 1996). The total score of the IDS-SR was used as an index for the severity of 

depression.

Cognitive Reactivity The Leiden Index of Depression Sensitivity-Revised (LEIDS-R) is a 

34-item self-report measure of cognitive reactivity to sad mood (Van der Does, 2002). 

Participants are asked to imagine feeling a mild state of dysphoria, and then to fill out 

34 items on a 5-point Likert scale. A sample item would be “When I feel down, I lose 

my temper more easily” or “In a sad mood I do more things that I will later regret”.

Automatic Self-Associations The IAT is a computerized reaction time task originally 

designed by Greenwald et al. (1998) to measure the relative strengths of automatic 

associations between two contrasted target concepts and two attribute concepts. 

Words from all four concept categories appear in mixed order in the middle of a 

computer screen and participants are instructed to sort them with a left (Q) or right 

(P) response key. The premise here is that sorting becomes easier when a target and 

attribute that share the same response key are strongly associated than when they 

are weakly associated. The category labels are visible in the upper left and right-

hand corners of the screen during the whole task (for an example see https://implicit.

harvard.edu/implicit). The target labels were ‘me’ and ‘other’. The attribute labels were 

‘depressed’ and ‘elated’. Each category consisted of five stimuli (Appendix A). The IAT 

consists of two critical test blocks that were preceded by practice blocks (Table 1). In 

one test block ‘me’ and ‘depressed’ (and ‘other’ ‘elated’) share the same response key, 

whereas in the other test block ‘me’ and ‘elated’ (and ‘other’ and ‘depressed’) shared 

the response key. Before the start of a new sorting task, written instructions were 

presented on screen. After a correct response, the next stimulus was presented after 

500 ms. Following an incorrect response, the word WRONG! appeared briefly above the 

stimulus. Meanwhile, the stimulus remained on the screen until the correct response 

was given. The order of the category combinations was fixed across participants to 

reduce method variance.
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Procedure

The complete baseline assessment of the NESDA study lasted between 3 and 5 hours 

and was conducted on one day. During the assessment, first the CIDI, then LEIDS-R and 

the Implicit Associations Test (IAT) were administered. Respondents were compensated 

with a euro 15, - gift certificate and travel expenses.

Data reduction

LEIDS-R In line with previous research, the total scores of the LEIDS-R (34 items) were 

used to index CR. For each item the scores ranged from 0-4 and for statistical analyses 

we used the mean total score.

IAT IAT performance was indexed by the widely used D-measure proposed by Greenwald 

et al. (2003) on the basis of internet-studies. The D-measure also performed best in a 

laboratory setting such as used in NESDA (Glashouwer, Smulders, de Jong, Roefs, & 

Wiers, 2013). Here we report the D4-measure. Following the guidelines, reaction times 

above 10,000 ms were discarded and error trials were replaced with the mean reaction 

times of the correct responses in the block in which the error occurred, plus a ‘penalty’ 

of 600 ms. The IAT effect was calculated by subtracting the mean reaction times of 

block 6 from block 3 (test and block 5 from block 2 (practice. The means of these two 

effects were divided by their pooled standard deviation based on all responses in blocks 

2, 3, 5 and 6 (see Table 1). A negative IAT score indicates a relatively fast response to 

trials in which ‘me’ shared the response key with ‘depressed’. Thus the stronger the 

negative self-associations the more negative the IAT score.

Table 1 Arrangement of Implicit Association Test blocks

Block Left Label(s) Right Label(s) Number of trials 

1 Practice Depressed Elated 20

2 Practice Me/depressed Other/elated 20

3 Test Me/depressed Other/elated 60

4 Practice Elated Depressed 20

5 Practice Me/elated Other/depressed 20

6 Test Me/elated Other/depressed 60
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Statistical analyses

We first compared mean CR scores between participants with none vs. a single 

depressive episode. To that end, group (none vs. one episode) was entered as an 

independent variable into a univariable regression model with the LEIDS-R scores 

as the dependent variable. We subsequently added current depression severity as an 

independent variable to statistically partial out its potential association with CR. We 

used the same statistical procedure for the most critical comparison between the 

groups with one versus multiple depressive episodes.

To examine the relationship between number of previous episodes and CR we 

selected participants with two or more episodes. We again used the LEIDS-R score 

as the dependent variable, and the number of previous episodes as a continuous 

independent variable. Next, depression severity as indexed by IDS score was added 

to the model.

We used multiple regression analyses to test whether the relationship between 

CR and the number of previous episodes is moderated by the strength of automatic 

self-depressed associations. In this analysis we used the LEIDS-R score as the 

dependent variable, and group (one vs. two or more episodes), the IAT (D-4), and 

their interaction term (group x IAT) as independent variables. Finally, we added 

depression severity to the model. For each analysis we tested the assumptions of 

linearity, normality and homoscedasticity by inspecting residual plots. Regression 

coefficients were supplied with a 95% confidence interval. Statistical significance was 

conventionally defined as a two-sided p-value less than 0.05.

Results

Descriptives

Demographics, CR, IAT, and IDS-SR scores are reported in Table 2.
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Table 2 Descriptives of Participants of Study 1 and Study 2; Means and Standard Deviations

Study NESDA
0 episodes
(n=901)

NESDA
1 episode
(n=336)

NESDA
2 or more 
episodes 
(n=273)

NESDA
At least 1 
episode 
(n=609)
(1 and 2 or 
more episodes 
together)

Study 2
 2 or more 
episodes 
(n=273)

Gender (%female) 64.3 71.7 73.6 72.6 69.6

Age at baseline 41.59 (14.44) 43.30 (13.64) 43.14 (12.04) 43.23 (12.94) 47.08 (10.53)

Number of 
depressive 
episodes (median)

0 1 3 1 4

LEIDS mean score .62 (.45) .91 (.49) 1.07 (.47) .98 (.49) 1.51 (.48)

LEIDS mean 
shared 
total score

1.11 (.46) 1.27 (.43)

IAT D-measurea .37 (.37) .27 (.40) .25 (.40) .26 (.40) .15(Pooled)

IDS total score 11.66 (9.54) 17.14 (10.06) 18.67 (9.89) 17.82 (10.01) 17.39 (10.59)

Use of AD (% yes) 6.0 23.5 24.5 23.9 68.1

Note.
IAT = Implicit Association Test, LEIDS= Leiden Index of Depression Sensitivity-R, IDS = Inventory of Depressive 
Symptoms-SR, AD=antidepressants.
a Positive effects indicate a relatively stronger automatic association between me and elated. The stronger the 
negative self-associations the more negative the D-measure. Please note that the D-measure can take negative as 
well as positive values.

CR in participants with a history of none versus a single depressive episode

Participants who were in remission from a single depressive episode had a statistically 

significantly higher mean total score on the LEIDS-R than never-depressed participants 

(β = .27, t = 9.89, p < 0.01). This difference remained statistically significant when the 

IDS-SR was included in the model (β = 0.14, t = 5.96, p < 0.01).

CR in remitted participants with a history of single versus multiple depressive 

episodes

As predicted, MDD participants with a history of multiple depressive episodes had 

statistically higher total scores on the LEIDS-R than those with only one previous 

episode (β = .15, t = 3.86, p < 0.01). This difference remained statistically significant 

when the IDS-SR was included in the model (β = 0.12, t = 3.37, p < 0.01).
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CR and number of multiple previous depressive episodes

In participants with two or more previous episodes we found no significant relationship 

between the number of episodes and CR (β = .10, t = 1.74, p = .08) although there was a 

non-significant trend in the predicted direction (the higher CR, the higher the number 

of episodes).

Is the relationship between single vs. multiple previous depressive episodes and 

cognitive reactivity moderated by automatic self-depressed associations?

Multiple regression analyses showed that the relationship between group membership 

(one versus two or more previous depressive episodes) and the total score on the 

LEIDS-R was not moderated by the strength of automatic self-depressed associations. 

As can be seen in Table 3, the interaction variable (IAT x group) did not show an 

independent relationship with the LEIDS-R mean total score.

Table 3 Single and Multiple Regression Models for Predicting Cognitive Reactivity with the Number of 
Depressive Episodes and Implicit Self-depressed Associations in the Study 1

Dependent variable
LEIDS-R total score β t p

Model 1

Group .15 3.86 <.01

Model 2

Group .15 3.83 <.01

IAT -.06 -1.50 .13

Model 3

Group .15 3.83 <.01

IAT -.06 -1.50 .13

Group*IAT .01 .25 .80

Model 4

Group .12 3.36 <.01

IAT .001 .03 .97

Group*IAT -.009 -.24 .80

IDS-SR .44 12.21 <.01
Note.
IAT = Implicit Association Test, IDS = Inventory of Depressive Symptoms-SR, LEIDS-R= Leiden Index of Depression 
Sensitivity-R, group: the group with one or the group with 2 or more depressive episodes in their history.

Adjusted R2:

Model 1: .02
Model 2: .02
Model 3: .02
Model 4: .21
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Study 2

Consistent with the view that high CR may be especially relevant as a risk factor for 

recurrent depression and less so for incidental/single depressive episodes, the results 

of study 1 showed that remitted participants with multiple depressive episodes have 

higher cognitive reactivity scores than participants with a single depressive episode. 

This difference could not be (fully) attributed to differences in residual depressive 

symptoms, and was found to be independent of the strength of negative automatic 

self-associations.

Thus the current pattern of results provided no convincing support for the view 

that the lower threshold for subsequent episodes in individuals with increasing episode 

numbers is reflected in higher CR scores. One explanation could be that the NESDA 

sample was not specifically selected on the basis of being remitted of (recurrent) 

depression and might thus not optimally reflect the CR of individuals who suffer from 

recurrent depression but are currently in remission.

We therefore decided to examine whether these findings of Study 1 could 

be corroborated in a group of individuals specifically selected on the basis of being 

remitted with a history of two or more depressive episodes. These participants, who 

were in remission for at least two months but not longer than two years, represent 

a more chronic range of the spectrum than the participants of Study 1. The aims of 

Study 2 were to examine (i) the robustness of the main finding of study 1 (heightened 

CR in individuals with two or more depressive episodes), (ii) the relationship between 

CR and number of depressive episodes in this group at high risk for recurrence. We 

also examined (iii) whether the absence of a moderating influence of automatic self-

depressed associations on the relationship between the number of previous depressive 

episodes and CR (as found in Study 1) is actually replicated among a more specific 

group characterised by highly-recurrent depression.
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Method

Participants

Participants were remitted from two or more depressive episodes and participated in 

one of two multi-centre randomized controlled trials (RCTs). The RCTs were designed 

to examine the (cost-)effectiveness of preventive cognitive therapy for remitted 

participants. For the current study, we used the baseline data of these RCTs which 

were assessed from July 2009 until October, 2012. The studies were approved by the 

Medical Ethical Committee of the Dutch mental health care institutions (METIGG), 

and registered at the Dutch Trial Register (NTR 1907 and NTR 2503). The design 

and protocol of both RCTs are described elsewhere (Bockting, Elgersma et al., 2011; 

Bockting, Kok et al., 2011). Participants in both RCTs had been recruited via media and 

via referrals of general practitioners, pharmacists, company doctors, and mental health 

care institutions (Bockting, Elgersma et al, 2011; Bockting, Kok et al, 2011). Inclusion 

criteria were: two or more episodes of major depressive disorder (DSM-IV criteria); 

currently in remission for longer than eight weeks but no longer than two years; 

current score on the 17-item Hamilton Rating Scale for Depression (HRSD) below or 

equal to 10; age between 18-65 years. For one of the RCTs there was the additional 

inclusion criterion that the participants had to use antidepressant medication for at 

least 6 months at study entry (for details of the design, see Bockting, Elgersma et al., 

2011). Exclusion criteria were: current mania or hypomania, a history of bipolar illness, 

any psychotic disorder (current and/or previous), organic brain damage, alcohol or drug 

misuse, primary diagnosis of anxiety disorder. As an additional exclusion criterion for 

one of the RCTs (Bockting, Kok et al., 2011), participants without Internet access were 

excluded. The initial sample consisted of 309 (197 from one RCT + 112 from the other 

RCT) participants. CR and/or IDS-SR scores were missing for 36 participants, leaving a 

final sample of 273 participants.

Instruments

Psychiatric diagnosis and depression history Psychiatric disorders at baseline and the 

number of previous depressive episodes was determined using the SCID I interview 

(Spitzer, William, Gibbon, & First, 1990).
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Depressive symptoms Depressive symptoms were assessed using the 30-item Inventory 

of Depressive Symptoms Self-Report version (IDS-SR) (Rush, Gullion, Basco, & Jarrett, 

1996). The total score of the IDS-SR was used as an index for the severity of depression.

Cognitive Reactivity CR was indexed with the Leiden Index of Depression Sensitivity 

(LEIDS). To be consistent with a previous multi-centre RCT (the Delta study; 

International Standard Controlled Trial Register Identifier ISRCTN68246470) we 

used the original LEIDS in these RCTs (Van der Does, 2002). This version, referred to 

here as LEIDS2002, was revised in 2003 (LEIDS-R; http://www.dousa.nl/publications_

depression.htm). The two versions share 21 identical items and identical instructions 

(see Appendix for details)2.

Automatic Associations Automatic associations were assessed using the same IAT 

(a computerized reaction time task to measure the relative strengths of automatic 

associations between two contrasted target concepts and two attribute concepts) as 

was used in Study 1.

Procedure

All consenting participants were asked to provide information about their socio-

demographic background. In addition, they participated in a semi-structured clinical 

interview (SCID-I) and the LCI. If participants met all inclusion and none of the 

exclusion criteria, they entered the study and were randomly assigned to a treatment 

condition. Immediately after randomisation they were invited to complete the IDS and 

the LEIDS through a personalized hyperlink. Other data were collected, but these were 

not of interest in the present study. Two days later participants received a personalized 

hyperlink to complete the IAT. Respondents were compensated with a € 25, - gift 

certificate.

Data reduction We calculated mean total scores of the LEIDS2002 and – to facilitate 

comparison between Study 1 and Study 2 – the mean total of the overlapping items (see 

Appendix B). The items are shown in Appendix B. The number of previous depressive 

episodes was expressed in a continuous variable.
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Statistical analysis We first compared CR scores between participants of Study 2 and 

participants of the NESDA study with two or more previous depressive episodes. To do this, 

group (Study 2 vs Study 1) was entered as an independent variable into a regression model. 

We used the mean total scores of the shared items of both LEIDS versions as the dependent 

variable. Next, we included depressive symptom severity in the analyses as an independent 

variable to statistically partial out its potential association with CR.

To examine the relationship between the number of previous depressive episodes and 

CR in Study 2 we used the mean total score of the LEIDS2002 as the dependent variable, 

and the previous number of depressive episodes as a continuous independent variable in 

a regression analysis. Next, depression severity as indexed by the IDS score was added to 

the model.

We used multiple regression analyses to test whether the relationship between 

CR and the number of previous episodes is moderated by the strength of implicit self-

depressed associations in Study 2. In this analysis we used LEIDS2002 mean total scores 

as the dependent variable, and the number of previous depressive episodes, the IAT (D-

4), and their interaction term (number of depressive episodes x IAT) as independent 

variables. Finally, we added depression severity to the model. For each analysis we tested 

the assumptions of linearity, normality and homoscedasticity by inspecting residual 

plots. Regression coefficients were supplied with a 95% confidence interval. Statistical 

significance was conventionally defined as a two-sided p-value less than 0.05.

Multiple Imputations We had 54,57% missing data on the IAT measure, mostly due 

to technical problems. For instance, the software program we used for the IAT was not 

compatible for a specific type of computer and the personalized hyperlink which was sent 

to the participants to complete the IAT appeared less robust than was anticipated on the 

basis of our testing. To optimally account for the unfavorable effects of missing data on the 

regression analyses, i.e. the restriction to subjects with complete data only, we conducted 

multiple imputation under the assumption that data were missing at random, which 

cannot be proved (Sterne, et al., 2009). The imputation was done by chained equations and 

involved 40 iterations as recommended by Bodner (2008). The imputation model included 
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the following baseline data: kind of RCT trial, number of previous depressive episodes, 

IDS, IAT, gender. Results from 40 identical analyses of each imputed data set were pooled 

using Rubin’s rules (Rubin, 1987), results can therefore be considered averages across the 

40 imputed datasets.

Results

Descriptives

Demographics, CR, IAT and self-report IDS-SR scores are reported in Table 2.

Cognitive reactivity in remitted patients with two or more episodes: Study 1 versus 

Study 2 participants

Group (included as dummy variable: Study 1 = 0, Study 2 = 1, showed a statistically significant 

association with the scores on the shared items of the LEIDS-R and the LEIDS2002 (β = .18, 

t = -4.30, p < .01); meaning that Study 2 participants had higher CR scores than participants 

of Study 1. This relationship remained statistically significant after adding depressive 

symptom severity to the model.

Association between number of previous depressive episodes and cognitive reactivity

Regression analyses with the score on the LEIDS2002 as the dependent variable and the 

number of previous episodes and IDS-SR score as the independent variables showed that 

there was no relationship between CR and the number of episodes in this high risk group 

(β = .02, t = .38, p = .70).

Automatic associations, number of previous episodes, and cognitive reactivity

Univariable regression analysis showed no statistically significant relationship between the 

number of previous depressive episodes and the total score on the LEIDS2002 (B = -.002, t = 

.06, p = .70. Multiple regression analyses showed that this relationship was not moderated 

by the strength of automatic self-depressed associations: the interaction variable (number 

of depressive episodes x IAT) did not have an independent relationship with the LEIDS-

total score (B = -.08; S.E.= .07, t = -1.04, p = .29).
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General Discussion

The major findings can be summarized as follows: First, remitted depressed participants 

with two or more previous episodes have higher cognitive reactivity scores than those 

with one or no previous episode, whereas the group with a single previous episode 

had higher CR scores than never-depressed individuals. Second, within the group of 

individuals with multiple episodes, CR is not heightened as a function of the number of 

episodes. Thus the critical differences are among those who experienced none versus 

a single versus multiple episodes. Finally, the relationship between CR and number of 

depressive episodes was found to be independent of the strength of automatic self-

depressed associations.

The heightened CR scores in remitted patients with multiple episodes are 

consistent with the view that CR might be especially relevant as a mechanism involved 

the group with multiple depressive episodes and less so for incidental/single depressive 

episodes. The present pattern of findings may also help explain the mixed findings 

of previous studies between CR and the recurrence of depression (Segal et al., 2006; 

Kuyken et al., 2010; Lethbridge & Allen, 2008; Van Rijsbergen et al., 2013). Since the 

number of previous episodes was not taken into account in these studies, patients with 

only one depressive episode and/or patients with many (more than two) episodes may 

have been overrepresented.

Another explanation for the mixed findings may lie in the instrument used to 

assess CR. Previous studies have typically used a mood induction procedure in the lab 

(Segal et al., 2006; Kuyken et al., 2010; Lethbridge & Allen, 2008; Van Rijsbergen et al., 

2013), whereas the current study relied on the LEIDS scales. The LEIDS asks people to 

rate their habitual tendency to make more dysfunctional inferences when their mood 

deteriorates. It may be that the LEIDS is more sensitive than a laboratory procedure to 

cover the type of inferences people make on the basis of their negative mood in daily 

life. Consistent with this, more than ten studies have now shown that the LEIDS-R 

is sensitive to depression history with no known replication failures, whereas studies 

using mood inductions regularly fail to distinguish between recovered depressed and 
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never-depressed individuals (e.g., Brosse, Craighead, & Craighead, 1999; van der Does, 

2005).

Previous prognostic findings have already shown that high CR as indexed by the 

LEIDS-R can be seen as a premorbid characteristic that lowers the threshold for the 

first onset of depression (Kruijt et al., 2013). The present (cross-sectional) findings are 

consistent with the view that high CR may be especially important as a risk factor for 

the first few episodes of depression. The relevance of CR in the context of recurrent 

depression is further supported by the finding that CR scores within a highly recurrent 

sample (study 2 participants with two or more previous episodes), were even higher 

than those of the remitted individuals in the NESDA cohort.

A factor that might have contributed to the relatively high CR scores in Study 2 

is that most of these individuals used antidepressant medication (68.1%; see Table 2). 

Although the use of AD may have immediate (i.e., within two hours) positive effects on 

information processing (Harmer et al., 2009), this effect may not extent to the reactivity 

of deliberate, higher order cognitive processes. Pharmacological interventions do not 

invite individuals to challenge their cognitions and information processing style (e.g., 

their tendency to use their negative mood as information) as is typically the case in 

cognitive therapy (e.g., Beck, 1967). However, in post hoc analysis within this group, 

we did not find differences in CR between participants who did and those who did not 

use medication3. Another explanation for the difference between the Study 1 and Study 

2 participants could be that the latter group had more previous depressed episodes 

(median 3 vs. 4 episodes). However, within both groups of participants with multiple 

episodes, the relationship between CR and the number of episodes was non-significant. 

Most likely, then, Study 2 participants’ CR scores were higher than participants’ scores 

in Study 1 because they were selected on a history of recurrent depressive episodes, 

whereas participants of Study 1 were not.

The relationship between CR and the number of depressive episodes was not 

moderated by the strength of automatic self-depressed associations. In other words, 

in neither study did we find any evidence for the hypothesis that high CR would be 



3

69

Cognitive reactivity, self-depressed associations, and the recurrence of depression

especially important as a risk factor for those with relatively strong automatic self-

depressed associations. Consequently, the mixed findings in previous studies cannot 

be explained by differences in negative automatic self-associations. Combined with 

previous findings indicating that negative self-associations predict an unfavourable 

course of depressive disorders (Glashouwer et al., 2012), this suggests that the reflective 

attitude (CR) and the reflexive attitude (automatic self-depressed associations) are 

independent risk factors for recurrent depression. The importance of the different risk 

factors may change during the course of recurrent depression.

Limitations

The present studies have a number of limitations. Most importantly, the cross-sectional 

designs preclude firm conclusions with regard to the direction of the relationship 

between CR and the number of episodes. Although previous research has shown that 

high CR is a premorbid characteristic that predicts the first onset of depression (Kruijt 

et al., 2013), the present findings are also consistent with a scarring hypothesis: CR may 

also be increased as a consequence of having experienced one or multiple depressive 

episodes. However, the absence of a relationship between the number of episodes 

and the strength of CR in individuals with multiple depressive episodes, casts doubt 

on the view that CR might be seen as a consequence (scar) of a depressive episode. 

Yet, to reach more firm conclusions in this respect it would be critical to conduct a 

longitudinal investigation.

To test the possible causal status of heightened CR more rigorously, it would be 

crucial to examine whether reducing CR lowers the chance of recurrence. Such approach 

would not only be of theoretical importance but would also provide starting points for 

clinical interventions that may help disrupt the invalidating rhythm of depression. It has 

recently been demonstrated that a computerized experimental training was effective 

in decreasing anxiety-based cognitive reactivity (Lommen, Engelhard, van den Hout, & 

Arntz 2013). A similar strategy may be employed to teach remitted participants not to 

rely on dysphoric mood as information (e.g., “when I feel sad, I think I am worthless”) 
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which could reduce negative mood based cognitive reactivity. If indeed the tendency 

to make dysfunctional inferences on the basis of a depressed mood is causally involved 

in the recurrence of depression, this would suggest that current effective preventive 

treatments might be effective because they reduce cognitive reactivity while being 

dysphoric (Bockting, Hollon, Jarret, Kuyken, & Dobson, 2015).

Conclusions

To conclude, people with multiple depressive episodes have higher CR than individuals 

with a single (or no) previous episode, and individuals with a single episode have 

higher CR than never-depressed individuals. This pattern of findings is consistent with 

the view that high CR puts people at risk for recurrent depression. This relationship 

appears to be independent of the strength of negative automatic self-associations. 

Together these findings suggest that CR is an important target for interventions that 

aim to prevent the recurrence of depression.
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Footnotes
1 In this article we use the term recurrence. Recurrence is proposed to represent 

a new episode after recovery (a period of at least two months of no longer meeting 

criteria for depression after the acute phase of depression). In the literature the terms 

‘relapse’, and ‘recovery’ are used; not always based on clear-cut definitions of each 

and sometimes not even distinguishing between the two. Hollon, Stewart, & Strunk 

(2006) proposed a more stringent use of the terms relapse (reemergence of an episode 

of depression within the first 6-12 months after initial remission, whereas recurrence 

was proposed to represent a new episode after recovery, occurring after 12 months of 

initial remission. In this study it was not always possible to make this distinction. For 

the sake of clarity, we made the decision to use the term recurrence.

2 When we repeated the regression analysis for the NESDA study post hoc (i.e. Study 1) 

only with the shared items of the LEIDS-R and the LEIDS, we found the same pattern 

as with the total LEIDS-R.

3 Post-hoc we used an univariable regression analysis for Study 2, using the mean total 

score of the LEIDS2002 as the dependent variable, and group (using antidepressants 

yes/no) as the independent variable. We found no statistically significant relationship 

between CR and group (β=-.01, t=-.17, p=.86).
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Appendix A Implicit Association Test stimulus words

Me: I, myself, self, my, own

Other: other, you, they, them, themselves

Depressed: useless, pessimistic, inadequate, negative, meaningless

Elated: positive, optimistic, active, valuable, cheerful

Words are translated from Dutch
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Appendix B LEIDS-R and LEIDS 2000; both versions 
compared LEIDS-R

LEIDS R
Item Shared 

or not
1.   I can only think positive when I am in a good mood. S
2.   When in a low mood, I take fewer risks. S
3.   When I feel sad, I spend more time thinking about what my moods reveal about me as a   
      person.

S

4.   When I am in a sad mood, I am more creative than usual. S
5.   When I feel down, I more often feel hopeless about everything.
6.   When I feel down, I am more busy trying to keep images an thoughts away. S
7.   In a sad mood, I do more things that I will later regret.
8.   When I feel sad, I go out and do more pleasurable activities. S
9.   When I feel sad, I feel as if I care less if I lived or died.
10. When I feel sad, I am more helpful. S
11. When I feel sad, I am less inclined to express disagreement with someone else. S
12. When I feel somewhat depressed, I think I can permit myself fewer mistakes. S
13. When I feel down, I more often feel overwhelmed by things.
14. When in a low mood, I am more inclined to avoid difficulties or conflicts. S
15. When I feel down, I have a better intuitive feeling for what people really mean. S
16. When in a sad mood, I become more bothered by perfectionism. S
17. When I feel sad, I more often think that I can make no one happy.
18. When I feel bad, I feel more like breaking things.
19. I work harder when I feel down. S
20. When I feel sad, I feel less able to cope with everyday tasks and interests.
21. In a sad mood, I am bothered more by aggressive thoughts.
22. When I feel down, I more easily become cynical (blunt) or sarcastic. S
23. When I feel down, I feel more like escaping everything.
24. When in a sad mood, I feel more like myself. S
25. When I feel down, I more often neglect things. S
26. When I feel sad, I do more risky things.
27. When I am sad, I have more problems concentrating. S
28. When in a low mood, I am nicer than usual. S
29. When I feel down, I lose my temper more easily.
30. When I feel sad, I feel more that people would be better off if I were dead.
31. When I feel down, I am more inclined to want to keep everything under control. S
32. When I feel sad, I spend more time thinking about the possible causes of my moods. S
33. When in a sad mood, I more often think about how my life could have been different. S
34. When I feel sad, more thoughts of dying or harming myself go through my mind.

LEIDS-R shared total: 1, 2, 3, 4, 6, 8, 9, 10, 11, 12, 14, 15, 16, 22, 24, 25, 27, 28, 31, 32, 33

LEIDS-R: not shared: 5, 7, 9, 13, 17, 18, 20, 21, 23, 26, 29, 30, 34
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LEIDS 2000
Item Shared 

or not

1.   When I wake up, feeling down, it is usely nothing that day

2.   I can only think positive when I am in a good mood. S

3.   When in a low mood, I take fewer risks. S

4.   When I feel sad, I spend more time thinking about what my moods reveal about me as  
       a person.

S

5.   When I am in a sad mood, I am more creative than usual. S

6.   When I feel down, I am more busy trying to keep images an thoughts away. S

7.   When I feel sad, I go out and do more pleasurable activities. S

8.   When I feel sad, I have less confidence in my future.

9.   When I feel sad, I am more helpful. S

10. When I feel sad, I become more indifferent.

11. When I feel sad, I am less inclined to express disagreement with someone else. S

12. When in a sad mood, my thoughts always come back to the same subjects

13. When I feel somewhat depressed, I think I can permit myself fewer mistakes. S

14. When in a low mood, I am more inclined to avoid difficulties or conflicts. S

15. When I feel down, I have a better intuitive feeling for what people really mean. S

16. When in a sad mood, I become more bothered by perfectionism. S

17. When in a low mood I think less people will appreciate me.

18. When in a sad mood, I more often think I can make no one happy.

19. When I feel sad, I think more negative about things I achieved.

20. I work harder when I feel down. S

21. When I feel down, I often think how bad my life is in general.

22. When I feel sad, it is of less interest what people think of me.

23. When I feel sad, I find myself uglier.

24. When I feel down, I more easily become cynical (blunt) or sarcastic. S

25. When in a sad mood, I feel more like myself. S

26. When I feel down, I more often neglect things. S

27. When I am sad, I have more problems concentrating. S

28. When in a sad mood, I am less creative.

29. When in a low mood, I am nicer than usual. S

30. When in a sad mood, I give myself more things to blame.

31. When in a sad mood, I often think how terrible it is to have such moods.

32. When I feel down, I am more inclined to want to keep everything under control. S

33. When I feel sad, I spend more time thinking about the possible causes of my moods. S

34. When in a sad mood, I more often think about how my life could have been different. S

LEIDS 2000 shared total items:

2, 3, 4, 5, 6, 7, 9, 11, 13, 14, 15, 16, 20, 24, 25, 26, 27, 29, 32, 33, 34

LEIDS 2000 not shared items:

1, 8, 10, 12, 17, 18, 19, 21, 22, 23, 28, 30, 31
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Abstract

Background

The aim of this study was to improve our understanding of the underlying 

mechanisms in the maintenance of depression. We examined attentional bias (AB) 

for negative and positive adjectives and general threat words in strictly-defined 

clinical groups of participants with pure Major Depressive Disorder (MDD) without 

a history of anxiety disorders (AD), mixed MDD and AD, and remitted participants.

Method

We investigated both stimulus specificity and time course of AB in these groups, 

adopting a cross-sectional design. Data were drawn from the large scale Netherlands 

Study of Depression and Anxiety (NESDA), from which we selected all participants 

with pure current MDD without a history of AD (n = 29), all participants with current 

MDD and co-morbid AD(s) (n = 86), all remitted MDD participants (n = 294), and a 

comparison group without (a history of) MDD or ADs (n = 474). AB was measured 

with an Exogenous Cueing Task covering short and long presentation times (500 

and 1250 ms) and 4 stimulus types (negative, positive, threat, neutral).

Results

Both traditional and trial level (dynamic) AB scores failed to show an AB for 

negative adjectives in participants with MDD or mixed MDD/AD. Specifically for 

long duration trials (1250 ms), remitted participants showed a larger AB traditional 

score (albeit the actual score still being negative) than the comparison group. The 

mixed MDD/AD group showed a higher trial-level AB score away from positive 

adjectives (1250 ms) than the comparisons. In addition, the mixed MDD/AD group 

showed higher and more variable trial-level AB scores towards short and away from 

longer presented general threat words together with a non-significant tendency 

to show less negative traditional AB scores for threat trials (500 ms) than the 

comparison group.
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Conclusions

All in all, the findings do not corroborate the view that an AB towards negative or away 

from positive adjectives is critically involved in currently depressed individuals. Yet, the 

relatively high (less negative) AB score for negative adjectives in remitted individuals 

points to the possibility that an AB for negative information may be involved as a risk 

factor in the recurrence of MDD.
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Introduction

Depression is a common and severe mental disorder. Despite immense research 

investment to improve existing treatment and prevention interventions, meta-

analyses show that effect-sizes of these treatments remain rather small (Cuijpers, Smit, 

Bohlmeijer, Hollon, & Andersson, 2010; Cuijpers, et al., 2014; Kirsch et al., 2008; Turner, 

Matthews, Linardatos, Tell, & Rosenthal, 2008). Even if there is an initial improvement 

in response to treatment, this is often followed by relapse, with an increasing risk of 

relapse after every depressive episode (Mueller et al., 1999). Because of the recurrent 

nature of depression and its severe consequences, it is of great importance to improve 

our understanding of the mechanisms involved in the development, maintenance, and 

recurrence of depression.

Cognitive theories emphasize the role biased processing of affective information 

has in the development and maintenance of depression (Beck, 1979; Beck & Clark, 

1988; De Raedt & Koster, 2010; Ingram, Miranda, & Segal, 1998; Teasdale, 1988). Many 

of these cognitive models include attentional bias (AB) as both a contributing and a 

maintaining factor to depression (e.g., Gotlib & Joormann, 2010). Attentional bias is 

described as the preferential attention toward certain types of (emotional) information 

in the environment. Consistent with the view that AB is involved in depression, 

findings of a meta-analysis covering 29 empirical studies using emotional Stroop or dot 

probe tasks in individuals with depressive complaints (clinical depression, nonclinical 

dysphoria, induced depressive mood) have supported the view that depression is 

associated with biased attention to negative information (Peckham, McHugh, & Otto, 

2010). Because many patients with MDD have comorbid anxiety disorders, it is important 

to verify whether AB can indeed be attributed to MDD per se. In support of the view 

that AB in MDD is not merely due to comorbid anxiety disorders, one of the studies that 

was included in this meta-analysis showed that MDD participants with no comorbid 

panic disorder or social phobia (n = 88) displayed a stronger AB for sad faces (within 

the context of a visual probe study with happy, sad, and angry faces) than participants 

with only social phobia (n=35) and participants without MDD or social phobia (n = 

55) (Gotlib et al., 2004). There is also evidence that depression is characterized by a 
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lack of attention towards positive information. For instance, in the context of a free-

viewing task, clinically depressed young adults spent less time looking at positive 

images than never depressed participants (Kellough, Beevers, Ellis, & Wells, 2008). 

A similar pattern has been found in dysphoric individuals (sub-clinically depressed) 

(Sears, LeHuquet, Johnson, & Jeremy, 2010; Winer & Salem, 2016). Interestingly, there 

is also some evidence of a predictive relationship in participants with major depressive 

disorder (MDD): A difficulty in disengaging attention from sad faces has been related 

to sustained negative mood, as measured in an eye-tracking study (Sanchez, Vazquez, 

Marker, LeMoult, & Joormann, 2013). Furthermore, in participants with MDD, higher 

levels of AB for sad faces, as measured with an exogenous cueing task (ECT), was 

related to impaired mood recovery in reaction to a sad mood induction (Clasen, Wells, 

Ellis, & Beevers, 2013).

Taken together, the available evidence suggests that depressed individuals are 

characterized by heightened AB for negative information and lowered AB for positive 

information. However, since most evidence is based on analogue research or small 

heterogeneous clinical samples (e.g., Mathews, Ridgeway, & Williamson, 1996), it 

remains important to test the robustness of this pattern in well-defined clinical 

samples. In addition, there are several important questions regarding AB that remain. 

Addressing these issues is the main aim of this study as described next in more detail.

The first aim of this study is to examine AB and its stimulus specificity within an 

adult sample of clinically diagnosed patients with MDD. Thus far, AB research in 

depression has mainly focused on the attentional preference for negative versus 

positive information (for a review, see Gotlib & Joormann (2010), whereas studies 

investigating AB in anxiety disorders (AD)s typically relied on (disorder-specific) 

threatening information (e.g., Bradley, Mogg, White, Groom, & de Bono, 1999; Bryant 

& Harvey, 1995; Mogg, Philippot, & Bradley, 2004). Only a few studies have looked at 

AB for threatening information in MDD. One of these studies presented participants 

with sets of depression-related, anxiety-related, positive, and neutral images 

and tracked participants’ eye-movements. Previously depressed individuals and 

dysphoric individuals spent less time looking at positive images than never-depressed 
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persons. Importantly, previously depressed individuals spent more time looking at 

anxiety-relevant images during a free-viewing task (such as scenes of people being 

threatened with weapons, people with physical injuries, dangerous situations) than 

never depressed individuals (Sears, Newman, Ference, & Thomas, 2011). In addition, 

an earlier study using a visual probe task depicting words, found that participants 

who were diagnosed with Dysthymia or MDD showed an AB for socially threatening 

words (Mathews, Ridgeway, & Williamson, 1996). Together, these findings point to the 

relevance of using different categories of emotionally relevant stimuli to examine AB 

in depression. The process of AB might not only be specific for diagnoses but could also 

play a transdiagnostic role in psychopathology. Therefore, the current study included 

both depression-relevant and threat-related stimuli to test whether participants with a 

clinically-diagnosed MDD show an AB not only for depression-related stimuli but also 

for threat-related stimuli. In addition, we included positive stimuli to test whether AB 

in MDD is not only characterized by enhanced attention for negative information but 

also an attenuated bias for positive information.

The second aim of this study relates to the temporal unfolding of attentional bias as 

stimuli are presented for longer presentation times. Earlier research provided evidence 

indicating that it may be critical to take the time course of AB into consideration when 

examining the relevance of AB in the context of depression. A study testing AB in 

dysphoric vs. non-dysphoric students showed that the AB for negative adjectives was 

especially prominent during relatively long presentation times (1500 ms), and absent 

during relatively short presentation times (250 ms) (Koster, de Raedt, Goeleven, Franck, 

& Crombez, 2005). Subsequent research among nonclinical participants found similar 

results (Oehlberg, Revelle, & Mineka, 2012) suggesting that AB in depression may 

reflect a difficulty in disengaging from negative information rather than enhancing 

orientation/engagement. We therefore measured AB both for shorter and longer 

presentation times. In addition, we tested whether the temporal unfolding of AB in 

MDD differs across stimulus type (Mogg, Philippot, & Bradley, 2004).

The third aim of this study relates to the observation that MDD and AD often 

co-occur (Kessler, Petukhova, Sampson, Zaslavsky, & Wittchen, 2012). Given that 
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depressed patients tend to also score high on anxiety questionnaires, it can often not 

be ruled out that any observed AB is mainly driven by anxiety rather than depression 

levels. Yet, a recent analogue study showed that participants who reported both 

symptoms of anxiety and depression displayed an AB for emotional words, whereas 

participants who only reported heightened symptoms of depression did not (Sass et 

al., 2014). To improve our understanding of how AB may contribute to depression it 

would, therefore, be important to differentiate between individuals with and without 

comorbid AD (cf. Gotlib, Kasch, Traill, Joormann, Arnow, & Johnson, 2004). Therefore, 

the current study distinguished between groups of participants with MDD (and no AD) 

and participants with MDD and comorbid AD. In this way we were able to examine 

whether the pattern of AB in pure MDD participants differed from that in individuals 

with comorbid AD.

The fourth aim of this study was to investigate AB in remitted depressed (rMDD) 

participants. It has been hypothesized that rMDD individuals may still be characterized 

by an AB towards negative and away from positive stimuli. This prediction is based 

on the hypothesis that AB is a stable vulnerability factor that renders individuals 

vulnerable for the development of depression. Therefore, this vulnerability factor will 

still be present after recovery of depression thereby contributing to the development 

of recurrent depressive episodes (De Raedt & Koster, 2010; Gotlib & Joormann, 2010; 

Koster, De Lissnyder, Derakshan, & De raedt, 2011). In line with this view, both currently 

depressed and rMDD individuals selectively attended to sad faces when measured with 

a dot-probe task (Joormann & Gotlib, 2007), whereas healthy comparisons avoided 

sad faces and oriented toward the happy faces. In a similar vein, both dysphoric and 

rMDD individuals spent significantly less time attending to positive images (such 

as scenes of people smiling, or kittens) and more to depression-images (e.g., scenes 

of people appearing sad, unhappy, or images of neglected animals, etc.) than never 

depressed individuals (Sears et al., 2011). rMDD individuals also attended to anxiety-

related images (e.g., scenes of threat and injury, people being threatened by weapons) 

more than never depressed individuals. These studies seem to support the hypothesis 

that even after recovery of depression, heightened AB for negative and lowered AB 

for positive information remains, possibly increasing the risk of relapse or recurrence. 
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In this study, we tested the robustness of these earlier findings by comparing a large 

group of rMDD to never-depressed individuals with regard to their AB for positive and 

negative adjectives, as well as for general threat words.

Given recent findings highlighting the potential relevance of fluctuations in 

AB (Zvielli, Bernstein, & Koster, 2015), in the current study we not only relied on 

traditional AB indices, but also took the trial-by-trial AB variation into account. Zvielli 

et al. (2015) proposed that the concept of AB as a stable process (based on an averaged 

AB across trials within a task) may not reflect the dynamic expression of AB; “AB may 

be expressed in fluctuating, phasic bursts, toward or away from target stimuli over 

time” (p.774). Zvielli et al. (2015) argued that previous findings concerning AB were 

explained by a failure to take the importance of the dynamic nature of AB into account. 

Building further on previous concepts and measurements of AB, these authors proposed 

trial-level bias scores (TL-BS) representing variance in AB towards the target stimuli, 

variance in AB away from the target stimuli, maximum AB towards the target stimuli, 

maximum AB away from the target stimuli, and overall variability in AB towards and 

away from the target stimuli. It seems plausible that the mixed results of AB studies in 

participants with MDD, rMDD and/or the mixed participants can be untangled using 

the temporal dynamics of AB. Based on this view, Zvielli, Vrijsen, Koster, & Bernstein, 

2016) recently reanalyzed data of a published dot probe study with sad, positive, and 

neutral faces that showed no differential effects on the basis of traditional AB indices 

(Vrijsen, Oostrom, Isaac, Becker, & Speckens, 2014). Interestingly, the results of this 

re-analysis showed that rMDD participants were characterized by higher levels of 

TL-BS, specifically increased variability, than non-depressed individuals. This may 

reflect a greater dysregulation of attentional processing of emotional information in 

rMDD individuals (Zvielli et al, 2016). Although the TL-BS approach showed promising 

results in terms of prognostic value, it also gave rise to major conceptual criticisms. 

A Monte Carlo simulation study demonstrated that TL-BS indices could be prone to 

result in false positive group differences; the differences between groups might in fact 

reflect differences in mean RT and or differences in overall SD (Kruijt, Field, & Fox, 

2016)). Thus, any differential effect that may be found in the current study should be 

considered in light of these conceptual criticisms.
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In sum, this study employed both traditional and recently proposed dynamic 

indices of AB to examine (i) the stimulus specificity and (ii) temporal unfolding of 

AB in MDD, (iii) whether the pattern of AB varies between MDD participants with 

and without a comorbid AD, (iv) whether AB is still present in participants who are 

recovered from MDD. We hypothesized that especially for the longer presentation 

times participants with MDD with and without ADs would be characterized by stronger 

AB for negative adjectives than the comparison group. In addition, we hypothesized 

that the group of remitted participants would still have an AB, but less than the 

clinical groups (participants with MDD with and without ADs). We assumed that both 

patterns would especially be reflected on longer presentation times. We presumed that 

participants with MDD (with and without ADs) would show weaker AB for positive 

adjectives independent of presentation time. Finally, we hypothesized that the group 

of participants with co-morbid AD would be characterized by an AB for general threat 

words, especially when presented for a short duration.

Materials and Methods

This study was conducted as part of the Netherlands Study of Depression and 

Anxiety (NESDA) (Penninx et al., 2008), an ongoing multi-centre, longitudinal 

cohort study designed to examine the long-term course and consequences of anxiety 

and depressive disorders. The study protocol was approved centrally by the Ethical 

Review Board of the VU University Medical Center (protocol number 2013/183) and 

subsequently by local review boards of each participating centre (IRBs of the VU 

University Medical Center, the University Medical Center Groningen and the Leiden 

University Medical Center). After full verbal and written information about the study, 

written informed consent was obtained from all participants at the start of baseline 

assessment. Participants received written study information at home to read before 

they were invited to the face-to-face interview. Then during the face-to-face contact 

the written information was discussed and it was checked whether the information 

was completely understood. After this process, participants were asked to sign the 

consent form.
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Baseline assessments started in September 2004. This study used data from the 

baseline and 2-year follow-up assessment (for details see (Penninx et al., 2011) and 

the website www.nesda.nl) as the latter was the wave in which the ECT assessment 

was incorporated. The 2-year follow-up assessment included a wide range of outcome 

measures. Next to the ECT there were two other cognitive performance measures: 

A computerized working memory task (N-back) and an Implicit Association Task 

assessing self-anxious and self-depressed associations (for details see (Penninx et al., 

2011) and the website www.nesda.nl).

Participants

Participants were recruited from the general population, through general practitioners, 

and in mental health care institutions, and included: healthy individuals with no 

history of psychiatric disorders, individuals at risk because of prior episodes, sub-

threshold symptoms or family history, and individuals with a current first or recurrent 

MDD or AD. ADs were generalized anxiety disorder, panic disorder, social phobia, and 

agoraphobia.

General exclusion criteria were presence of a psychiatric disorder other than 

depressive or AD (e.g., psychosis, bipolar disorder, severe addictive disorder) or lack 

of fluency in Dutch. The current study concerns secondary analyses and the number of 

participants available for the current analyses was thus not based on the initial power 

analysis that determined the sample size of the cohort that was included in NESDA. Of 

the 2981 participants who were included at baseline, 2596 respondents participated in 

the 2-year follow-up measurements. The ECT was introduced during the 2-year follow 

up measurements and was completed by 2128 out of 2596 (81.97%) participants (61.9% 

female; mean age 43.63 years, SD =14.06); 468 (18.02%) participants had no or too little 

ECT data (e.g., those interviewed over the phone or at home). Of the 2128 participants, 

we selected four subgroups: Group 1 (MDD) consisted of participants diagnosed with 

a current (in the last month) MDD, but without dysthymia and without a current AD 

or history of ADs (n = 29; 1.36%); Group 2 (mixed MDD/AD) consisted of participants 

diagnosed with a current (in the last month) major depressive disorder and a current 

anxiety disorder, but without dysthymia (n = 86; 4.04%); Group 3 (rMDD) consisted 
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of participants with a history of MDD, but no current MDD nor dysthymia (in the last 

six months) and no current or history of anxiety disorders (n = 294; 13.81%); Group 4 

(comparisons) consisted of healthy comparisons without a lifetime history of either 

anxiety or depressive disorders (n = 474; 22.27%) (Penninx et al., 2011). Part of the 

participants used medication such as antidepressants (AD). At baseline, a total of 

748 (25.1% of the total sample) respondents were using antidepressants (Penninx et 

al., 2008). Because the NESDA is a naturalistic study, medication use was not under 

experimental control and analyses were conducted regardless of the use of medication. 

Although there is evidence that attentional biases can be responsive to medications in 

nonclinical populations (e.g., Browning, Holmes, & Harmer, 2010) it has been argued 

that within the context of clinical populations differences in AB are due to improved 

clinical status rather than to a medical treatment effect per se (Fu et al., 2004).

Measures

Diagnostic assessment and other measures

The lifetime Composite International Diagnostic Interview (CIDI, lifetime version 2.1; 

(Robins et al., 1988)) was used to diagnose anxiety (panic disorder with agoraphobia, 

panic disorder without agoraphobia, agoraphobia without panic disorder, social 

phobia, generalized anxiety disorder) and depressive disorders according to DSM-IV 

criteria (APA, 2001). A disorder was considered current if participants suffered from it 

in the past month. Depressive symptoms were assessed using the 30-item Inventory 

of Depressive Symptoms Self-Report version (IDS-SR) (Rush, Gullion, Basco, & Jarrett, 

1996). The total score of the IDS-SR was used as an index for the severity of depression.

Exogenous Cueing Task (ECT)

The ECT is a reaction-time based attention task which was programmed using the 

E-Prime 1.0.2 software (Psychology Software Tools, Pittsburgh, PA). In the original 

exogenous cueing paradigm (Posner, 1980), participants are asked to detect a visual 

target presented at a left or right peripheral location. If a stimulus (a “cue”) precedes 

the target at the same spatial location, it is called a “valid” trial. On the remaining 

trials, the preceding stimulus is presented at the opposite spatial location of the 

target and thus invalidly cues the target’s location (“invalid” trials). In the emotional 
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modification of this paradigm, the emotional value of the cue varies (i.e., emotional vs. 

neutral) which allows investigation of AB for an emotional cue.

The task used in this study was modelled after the ECT used in previous 

research on anxiety and depression (e.g., Koster, Crombez, Verschuere, Van Damme, 

& Wiersema, 2006; Koster, Leyman, De Raedt, & Crombez, 2006; Leyman, De Raedt, 

Schacht, & Koster, 2007). Stimuli were presented on a black background. During each 

trial, a white fixation cross was presented in the center of the screen. A white rectangle 

placeholder was presented (4 cm high x 10.5 cm long), both on the left and the right 

side of this fixation cross. The centers of these placeholders were located at 7.9 cm 

from the fixation cross. Cues (words) and targets (black squares) were presented in 

the center of the placeholders. Cues were 16 generally threatening words, 16 neutral 

words, 16 negative adjectives, and 16 positive adjectives (see Table 1). The threatening 

and neutral words were selected from earlier studies on AB (Mathews, May, Mogg, 

& Eysenck, 1990; Mathews, Mogg, May, Eysenck, 1990). The negative and positive 

adjectives were selected from trait self-descriptors of depressive and manic persons, 

which were used in a study on AB in depression (McCabe, Gotlib, & Martin, 2000). 

These words scored high on subjective familiarity in an earlier study investigating 740 

Dutch words on affective and subjective familiarity (Hermans & De Houwer, 1994). See 

Appendix A for the stimulus words per stimulus type.

Each trial started with the presentation of the fixation cross and the two 

placeholders for 500 ms. Next, a word cue was presented in the left or right placeholder, 

for 500 ms (short presentation time) or 1250 ms (long presentation time). The target 

was presented until a response was made. Directly after responding, the next trial 

started. If a participant did not respond within 2 s, the next trial started. Participants 

were asked to focus their attention on the fixation cross and to respond as quickly 

and correctly as possible by pressing the left key of a response box when the target 

was presented on the left side or by pressing the right key of the response box when 

the target was presented on the right side. They were asked to ignore any other 

information that would be presented. To ensure that attention was indeed directed at 

the fixation cross, 20 digit trials were added, 10 in the first half of the task and 10 in 
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the second half. In these trials, instead of a word cue, a digit appeared for 100 ms at the 

location of the fixation cross. Participants were instructed to press both the left and 

right key of the response box simultaneously upon appearance of a digit during these 

trials. When a participant gave a wrong response, a red rectangle with the word wrong 

in capitals appeared for 500 ms in the middle of the screen. If a participant gave the 

wrong number, also a rectangle with the words “missed digit!” in capitals appeared in 

the middle of the screen.

The instructions were presented on the computer and the task started with 10 

practice trials. Participants were then given the opportunity to ask a research assistant 

questions before the actual task started. In the first half of the task, word cues were 

presented for 500 ms, in the second half of the task for 1250 ms. We preferred a fixed 

order to minimize method variance which we considered important in light of the 

prospective design of the NESDA study (cf. Glashouwer & De Jong, 2010). We started 

with the short duration trials as we anticipated that prior exposure to long duration 

word presentations could have a larger impact on performance during short duration 

trials than vice versa. Cues were presented at random on the right or left side of the 

fixation cross and every word cue was presented twice in each half of the task: Once 

in a valid trial (i.e., word cue is valid predictor for the target location), and once in an 

invalid trial. In total, the task consisted of 4 stimulus types x 16 exemplars x 2 valid/

invalid x 2 presentation times = 256 word trials, 10 practice trials and 20 digit trials. 

The same fixed random order of trials was used for all participants to make the design 

more sensitive to individual differences. See Appendix B for an illustration of a valid 

and invalid trial of the ECT.

Procedure

The assessments at baseline and follow-up were largely similar; they lasted between 

3 and 5 hours and were conducted on one day. The two-year follow-up assessment 

consisted of a face-to-face clinic visit, in which baseline assessments – except those 

concerning stable concepts – were repeated. A few additional assessments, e.g. the ECT 

used in this study, were included. These other measurements are beyond the scope of 

this study (see (Penninx et al., 2008; Penninx et al., 2011) for a detailed description). The 
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assessments started with the CIDI-interview. After that, the ECT and questionnaires 

were completed. After completing the assessment, participants were compensated 

with a € 15 gift certificate and travel expenses.

Data analyses

Data reduction

In line with previous studies (e.g., Koster et al., 2005), RT’s < 200 ms and RT’s > 1000 

ms were considered anticipatory responding and delayed responding, respectively, 

and were discarded. Non-response was considered a missing value and was discarded. 

An incorrect response was also discarded. Trials with less than 10 reaction times 

were discarded. Trial types (e.g., a positive valid trial with 500 ms presentation time) 

with 40% errors or more were also excluded. Statistical analyses were run on 96.24 

% of the data. Consistent with a series of recent studies using RT-based performance 

measures (e.g., Van Hemel-Ruiter, De Jong, Ostafin, & Oldehinkel, 2013; Jonker et 

al., 2016; Neimeijer, Roefs, Ostafin, & De Jong, 2017), we decided to use median 

instead of mean reaction times because this seems the most simple, straightforward, 

and robust way to deal with outliers without losing too much information. Median 

scores were computed for the different presentation times and type of trials (valid/

invalid), for all stimulus types.

We computed separate indices of AB for each of the presentation times (500 

and 1250 ms). The traditional AB scores were calculated using the formula suggested 

by Mogg, Holmes, Garner, & Bradley, 2008: Attentional bias score (AB score) = 

(median RT invalid emotional cue – median RT valid emotional cue) – (median RT 

invalid neutral cue – median RT valid neutral cue). At shorter presentation times 

of the cues (100-300 ms), faster responding is generally found on validly cued 

trials compared to invalidly cued trials, a finding that is referred to as the “cue 

validity” or cue facilitation effect. At longer presentation times (500 – 3000 ms), 

the cue facilitation effect disappears and even reverses because attention to the 

location of a previously attended stimulus is inhibited in favor of new locations. 

This is known as the inhibition of return effect (IoR; Posner & Cohen, 1984). In 

the current emotional modification of this paradigm, the emotional value of 
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the cue is varied (i.e., emotional vs. neutral) which allows to investigate AB for 

disorder-relevant emotional information (with the responses to the neutral trials 

as the reference category and the comparison control participants as the reference 

group). Therefore, more positive AB scores (i.e., stronger cue validity effects) were 

indicative of a stronger attentional bias towards the emotional information. Less 

negative AB scores were indicative of a weaker inhibition of return effect (see Fox, 

Russo, & Dutton, 2002). Relatively strong cue validity effects and relatively weak 

IoR (and thus more positive or less negative AB scores) are interpreted as attention 

bias toward a particular stimulus type, whereas relatively weak cue validity effects 

and strong IoR (and thus less positive or more negative AB scores) are considered 

to reflect a bias away from particular stimuli. Given the stimulus onset asynchrony 

used in the current study (500 and 1250 ms), negative cue validity effects were to 

be expected.

We computed an AB score for negative, threat, and positive words per 

presentation time. We considered indices deviating more than 3 SDs from the mean 

of the group as outliers for all the groups. We replaced these outliers with the group 

mean for that index plus (or minus) 3 SDs.

We computed trial-level bias scores (TL-BS) based on the computational 

methodology of Zvielli et al., 2015 to examine the temporal dynamics of AB. We 

matched each invalid trial with a subsequently presented valid trial (thus, in a single 

direction from the beginning to the end of the task), temporally as close as possible 

and no further than 9 trials away from each other, for each stimulus type. Paired 

trials that were more than 9 trials apart were discarded. We used this same method 

to match each valid trial to a subsequently presented invalid trial. As such, a given 

trial was included in maximally two pairs maximum. In this way, we computed time 

series of TL-BS per participant. The number of trial types among which pairings have 

to be made is increased considerably from 3 in the dot probe task to 8 in the currently 

analyzed ECT. In line with the approach of Zvielli et al., 2015, we calculated 5 indices 

of TL-BS based on the derived pairings for each stimulus type per 2 presentation 

times (40 TL-BS indices in total) which indicated individual differences in phasic 
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bursts or “peaks” of AB expression, mean levels of TL-BS toward and away from 

target stimuli, and degree of TL-BS variability over time across the spectrum of AB 

(away, towards, or both). Per presentation time and per stimulus type (e.g., positive), 

we calculated for each participant (i) the mean TL-BS Towards (the mean of the TL-

BS scores that were higher than 0 ms indicating attention towards the stimuli [i.e., 

invalid trial RT was higher than valid trial RT]), (ii) mean TL-BS Away (the mean of 

the TL-BS scores that were lower than 0 indicating attention away from the stimuli 

[i.e., valid trial RT was higher than invalid trial RT]), (iii) the peak TL-BS Towards 

(maximum TL-BS indicating an AB toward target stimuli [i.e., invalid trial RT was 

higher than valid trial RT]), (iv) peak TL-BS Away (minimum TL-BS indicating 

attention away from target stimuli [i.e., valid trial RT was higher than invalid trial 

RT]), and (v) variability (reflects the degree of stability or temporal variability in the 

expression of attention toward and/or away over time, calculated by the standard 

deviation of TL-BS). Within the current ECT there were differential lags between 

the various TL-BSs rendering it problematic to calculate TL-BS Variability in exactly 

the same way as Zvielli et al. (2015) did (sum of all distances between sequential 

TL-BSs divided by the number of TL-BSs). To stay as close to the concept of TL-BS 

Variability as possible, we eventually decided to use the standard deviation of TL-

BSs to index variability in TL-BS. Because indices were positively skewed, variables 

were subjected to a square root transformation, before being used in the analyses.

Statistical analyses

To test the predicted pattern of stimulus specific AB as a function of group we 

subjected the traditional AB scores (Negative 500 ms, Negative 1250 ms, Positive 

500 ms, Positive 1250 ms, Threat 500 ms, Threat 1250 ms) to a Multivariate 

Analyses of Variance (MANOVA) with the AB scores as the dependent factor and 

Group (Comparison, rMDD, MDD, and MDD/AD) as fixed factor. In a complementary 

approach, to test the temporal dynamics of the stimulus specificity of AB between 

the groups for the different stimuli types, we subjected (absolute) mean TL-BS 

scores and (absolute) peak TL-BS scores, and TL-BS Variability to similar MANOVA’s 

with TL-BS indices as dependent factor and Group (Comparison, rMDD, MDD, and 

MDD/AD) as fixed factor.
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Results

Descriptives

For characteristics of participants as a function of group see Table 1. The groups neither 

differed significantly on age (F (3,167.54) = .24, p = .86), nor on gender, Pearson χ2 (3) = 

6.74, p = .08.

Table 1 Descriptives of Participants per Group; Means and Standard Deviations

GroupMeasures Comparison
(n = 474)

MDD
(n = 29)

Mixed MDD/AD
(n = 86)

rMDD
(n = 294)

Age in years 43.77 (14.73) 43.76 (14.77) 43.34 (11.88) 44.50 (13.29)

Gender% female 59.5 65.5 67.3 64.6

IDS total score 6.24 (5.42) 23.71 (9.62) 32.00 (10.38) 10.98 (7.58)

Note:
Note that the numbers of the descriptives of the total groups and of the numbers in the final analyses differ slightly 
because of missing data (see data reduction). We used list wise deletion of missing data in the analyses.

IDS = Inventory of Depressive Symptoms-SR. For some of the participants IDS scores were missing. The number of 
participants with IDS total scores were as follows: Comparison (n=470), MDD (n=28, Mixed MDD/AD (n=82), rMDD 
(n=291).

MDD = group of participants with Major Depressive Disorder
Mixed MDD/AD = group of participants with Major Depressive Disorder and Anxiety Disorder
rMDD = group of participants who are remitted from Major Depressive Disorder

The mean of the median reaction times per stimulus type and the cue validity effects 

are displayed in Table 2 as a function of trial type (valid vs. invalid; short vs. long 

duration) and group. For both short and long presentation times, participants were 

generally faster on invalid than on valid trials. The relatively slow reaction times on 

validly cued trials indicate an inhibition of return effect.



94

Chapter 4

T
ab

le
 2

 R
ea

ct
io

n 
Ti

m
es

 o
f 

Pa
rt

ic
ip

an
ts

 p
er

 G
ro

up
 p

er
 S

ti
m

ul
us

 T
yp

e 
pe

r 
Pr

es
en

ta
ti

on
 T

im
e 

an
d 

C
ue

 V
al

id
it

y 
ef

fe
ct

 (
M

ea
ns

 a
nd

 S
ta

nd
ar

d 
D

ev
ia

ti
on

s)
 i

n 
m

ill
is

ec
on

ds

G
ro

up
C

om
pa

ri
so

n
M

D
D

M
ix

ed
 

M
D

D
/A

D
rM

D
D

In
va

li
d

V
al

id
C

V
In

va
li

d
V

al
id

C
V

In
va

li
d

V
al

id
C

V
In

va
li

d
V

al
id

C
V

St
im

ul
i

50
0 

m
s

N
eg

at
iv

e
37

6 
(7

1)
40

1 
(7

0)
-2

6 
(4

8)
39

2 
(6

9)
44

2 
(9

9)
-5

0 
(6

0)
39

2 
(8

1)
42

3 
(8

4)
-3

1 
(5

6)
38

9 
(6

7)
41

2 
(7

4)
-2

2 
(4

6)

Po
si

ti
ve

36
7 

(7
1)

40
6 

(7
5)

-3
9 

(4
9)

39
7 

(8
1)

43
6 

(9
3)

-3
8 

(5
7)

39
4 

(8
3)

42
8 

(8
1)

)
-3

7 
(4

3)
38

2 
(6

9)
41

8 
(7

6)
-3

6 
(5

0)

Th
re

at
36

7 
(6

9)
40

5 
(7

3)
-3

8 
(4

7)
39

0 
(7

0)
43

3 
(8

8)
-4

3 
(5

0)
39

7 
(8

1)
42

5 
(8

2)
-2

9 
(5

1)
38

1 
(6

9)
41

7 
(7

6)
-3

6 
(4

6)

N
eu

tr
al

37
5 

(7
1)

40
1 

(7
7)

-2
5 

(5
2)

40
6 

(7
2)

43
4 

(1
03

)
-2

9 
(6

2)
39

4 
(8

4)
42

2 
(9

0)
-2

7 
(4

6)
39

0 
(6

9)
41

4 
(7

9)
-2

4 
(5

2)

12
50

 m
s

N
eg

at
iv

e
39

0 
(6

7)
43

3 
(7

2)
-4

2 
(4

3)
39

8 
(5

8)
45

3 
(7

1)
-5

5 
(3

7)
40

7 
(7

2)
45

7 
(8

2)
-4

9 
(4

8)
40

4 
(6

9)
44

4 
(7

5)
-3

9 
(4

1)

Po
si

ti
ve

39
1 

(6
8)

42
9 

(7
3)

-3
8 

(4
1)

39
7 

(5
6)

44
5 

(7
3)

-4
7 

(4
4)

40
5 

(7
5)

45
3 

(8
3)

-4
8 

(4
8)

40
5 

(7
0)

44
2 

(7
6)

-3
6 

(4
2)

Th
re

at
39

7 
(6

7)
44

2 
(7

3)
-4

6 
(4

2)
40

0 
(6

2)
45

1 
(7

4)
-4

9 
(3

5)
41

2 
(7

4)
46

5 
(8

3)
-5

2 
(5

1)
40

9 
(7

2)
45

7 
(7

8)
-4

8 
(4

5)

N
eu

tr
al

40
1 

(7
1)

43
0 

(7
5)

-2
8 

(4
6)

40
4 

(6
9)

44
3 

(7
9)

-3
8 

(4
3)

40
9 

(7
4)

45
6 

(8
1)

-4
6 

(4
7)

41
1 

(7
1)

44
5 

(8
1)

-3
3 

(4
4)

N
ot

e:
M

D
D

=g
ro

up
 o

f p
ar

ti
ci

pa
nt

s 
w

it
h 

M
aj

or
 D

ep
re

ss
iv

e 
D

is
or

de
r

M
ix

ed
 M

D
D

/A
D

=g
ro

up
 o

f p
ar

ti
ci

pa
nt

s 
w

it
h 

M
aj

or
 D

ep
re

ss
iv

e 
D

is
or

de
r a

nd
 A

nx
ie

ty
 D

is
or

de
r

rM
D

D
=g

ro
up

 o
f p

ar
ti

ci
pa

nt
s 

w
ho

 a
re

 re
m

it
te

d 
fr

om
 M

aj
or

 D
ep

re
ss

iv
e 

D
is

or
de

r
CV

=c
ue

 v
al

id
it

y 
ef

fe
ct



95

Attentional bias for negative, positive, and threat words in current and remitted depression

4

Traditional AB score

Table 3 gives a detailed description of the traditional AB score per stimulus type and 

presentation time.

Table 3 Traditional AB scores per Group per Stimulus Type and per Presentation Time (Means and 

Standard Deviations) in milliseconds

GroupStimuli Comparison MDD Mixed MDD/AD rMDD

500 ms

Negative -1.08 (42.44) -16.86 (57.79) -1.56 (58.16) 1.79 (41.39)

Positive -14.96 (44.23) -2.75 (56.92) -11.30 (45.24) -11.89 (43.95)

Threat -13.65 (40.62) -11.90 (42.29) -2.24 (54.94) -12.20 (42.45)

1250 ms

Negative -14.61 (44.77) -17.51 (42.77) -3.14 (48.15) -5.54 (44.67)

Positive -9.71 (41.59) -8.98 (45.55) -1.93 (57.59) -3.39 (47.39)

Threat -17.75 (46.44) - 11.35 (37.52) -5.45 (45.53) -14.37 (48.39)

Note:
MDD=group of participants with Major Depressive Disorder
Mixed MDD/AD=group of participants with Major Depressive Disorder and Anxiety Disorder
rMDD=group of participants who are remitted from Major Depressive Disorder

Table 4 shows the significant post hoc contrasts for the analyses of the traditional AB 

scores as well as of the TL-BS indices. The MANOVA showed a significant intercept (Wilks’ λ = 

.95, F (6, 848) = 6.70, p < .001, partial η2 = .04) indicating that overall the AB scores differed from 

zero. Thus supporting its validity, the ECT was sufficiently sensitive to detect differences in 

participants’ AB for neutral versus disorder-relevant stimuli. Most important for the current 

context, there was a significant multivariate effect of group (Wilks’ λ = .95, F (18, 2398.99) 

= 2.09, p < .004, partial η2 = .15. The between subject tests indicated that the multivariate 

effect of group was mainly carried by the AB index of negative adjectives specifically for long 

duration trials (1250 ms). Only for this AB index, the effect of group was significant (F (3,853) 

= 3.51, p = .01, partial η2 = .01). There was a non-significant trend for AB Threat 500 ms (F 

(3, 853) = 2.32, p = .07, partial η2 = .008). For all other AB scores there was no statistically 

significant between group difference; AB Negative 500 ms (F (3, 853) = 1.66, p = .17, partial η2 = 

.006), AB Positive 500 ms (F (3,853) = 0.86, p = .45, partial η2 = .003), AB Positive 1250 ms (F (3, 

853) = 0.99, p = .39, partial η2 = .003), Threat 1250 ms (F (3, 853) = 1.63, p = .18, partial η2 = .006).
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Bonferrroni adjusted post hoc between group tests indicated that for the 1250 

ms trials specifically the rMDD group showed a higher (less negative) AB score for 

negative adjectives than the comparison group without (a history of) MDD/AD (mean 

difference 9.07 ms (s.e. 3.35), p = .04, 95% CI [0.20, 17.93], d = 0.20) (see also Table 4 

for all significant between group contrasts). All other between group contrasts for AB 

Negative 1250 ms did not reach significance.

Table 4 Significant Between Group Contrasts for Traditional AB Scores and TL-BS parameters

Index AB Groups Mean 
difference

p CIUnder 
bound

CIUpper 
bound

d

Traditional AB

Negative
1250 ms

rMDD- Comparison 9.07 .04 0.20 17.93 0.20

TL-BS indices Mean

Positive
1250 ms
Away

Mixed MDD/AD - 
Comparison

0.97 < .01 0.29 1.65 0.31

Threat
500 ms
Towards

Mixed MDD/AD – 
Comparison

1.05 < .01 0.26 1.83 0.36

Threat
1250 ms
Away

Mixed MDD/AD – 
Comparison

0.71 <.01 0.16 1.25 0.36

TL-BS indices Variability

Positive
500 ms

Mixed MDD/AD – 
Comparison

0.76 <.01 0.12 1.40 0.36

Positive
1250 ms

Mixed MDD/AD – 
Comparison

0.87 <.001 0.26 1.48 0.44

Neutral
1250 ms

Mixed MDD/AD – 
Comparison

-0.69 .02 -1.31 -0.06 0.32

Threat
500 ms

Mixed MDD/AD – 
Comparison

0.88 <.002 0.27 1.49 0.38

Threat
1250 ms

Mixed MDD/AD – 
Comparison

0.75 <.002 0.23 1.27 0.40

rMDD- Comparison 0.35 .03 0.02 0.68 0.18

Note:
MDD=group of participants with Major Depressive Disorder
Mixed MDD/AD=group of participants with Major Depressive Disorder and Anxiety Disorder
rMDD=group of participants who are remitted from Major Depressive Disorder



97

Attentional bias for negative, positive, and threat words in current and remitted depression

4

To examine whether in line with predictions, the effect of group for the Threat 

AB score Presentation Time 500 ms that just fell short of the conventional level of 

significance was mainly due to more extreme AB for threat in the mixed MDD/

AD group, we used Dunnett’s method (two sided) for multiple comparisons. This 

involved a comparison of the AB index between each of the (sub)clinical groups and 

the comparison group (Field, 2009). In line with our hypothesis only the mixed MDD/

AD group tended to differ from the comparison group (mean difference 11.41 ms (s.e. 

5.13), p = .07, 95% CI [-0.84; 23.67], d = 0.23); indicating that the mixed MDD/AD group 

tended to show higher (less negative) AB-threat scores than the comparison group (see 

also Table 4). Neither the MDD group (mean difference 1.74 ms (s.e. 8.48), p = .99, 95% 

CI [-18.51; 21.99], d = 0.04) nor the rMDD group (mean difference 1.44 ms (s.e. 3.20), p 

= .955, 95% CI [-6.21; 9.10], d = 0.03), differed significantly from the comparison group 

with regard to the AB treat index.

Temporal dynamics

For the correct trials and missing pairs in calculating TL-BS per stimulus type per 

presentation time, see Appendix C. For the TL-BS indices within each condition (Group, 

Index, Stimulus type, Presentation Time), see Appendix D.

To condense the result section, we restricted the report of the main analyses of 

the TL-BS to Mean TL-BS Towards and Mean TL-BS Away, and left out the analyses of 

the TL-BS peak indices, as there was a high correlation between Mean and Peak TL-

BS parameters (r =.82 to .88); in line with this, Peak TL-BS Towards and Away indices 

showed the same pattern of results as those reported for Mean Towards and Away 

indices, respectively. See Table 5 for zero-order correlations.
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Table 5 Zero-order Correlations for Traditional AB Score, TL-BS Parameters per Presentation Time

IndexStimuli Mean Toward Mean Away Peak Toward Peak Away Variability

Presentation time 500 ms
Negative
  Traditional AB .08 ** -.07** .11** -.05* -.02
  Mean Toward .20** .87** .15** .66**
  Mean Away .10** .85** .72**
  Peak Toward .06** .63**
  Peak Away .72**
Positive
  Traditional AB .01 -.14** .05* -.12** -.07**
  Mean Toward .17** .88** .11** .63**
  Mean Away .07** .84** .73**
  Peak Toward .02 .59**
  Peak Away .72**
Threat
  Traditional AB .11** -.15** .15** -.14** -.005
  Mean Toward .17** .88** .13** .63**
  Mean Away .06** .87** .70**
  Peak Toward .01 .61**
  Peak Away .70**
Neutral
  Mean Toward .21** .87** .12** .68**
  Mean Away .12** .84** .73**
  Peak Toward .04 .64**
  Peak Away .68**

Presentation time 1250 ms
Negative
  Traditional AB .06** -.15** .10** -.15** -.03
  Mean Toward .26** .86** .19** .70**
  Mean Away .17** .82** .75**
  Peak Toward .09** .67**
  Peak Away .71**
Positive
  Traditional AB .07** -.14** .12** -.15** -.02
  Mean Toward .22** .86** .17** .68**
  Mean Away .14** .84** .73**
  Peak Toward .06** .65**
  Peak Away .72**
Threat
  Traditional AB .05* -.18** .10** -.14** -.02
  Mean Toward .21** .88** .15** .66**
  Mean Away .12** .83** .73**
  Peak Toward .05* .63**
  Peak Away .70**
Neutral
  Mean Toward .18** .88** .12** .67**
  Mean Away .10** .83** .71**
  Peak Toward .03 .64**
  Peak Away .69**
*p< .05
** p<.01
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TL-BS Mean Towards and Away

Table 6 gives a detailed description of the TL-BS indices Mean and Variability scores 

per stimulus type and presentation time.

Table 6 TL-BS scores per Group per Stimulus Type and per Presentation Time (Means and Standard 
Deviations)

GroupTL-BS index   Comparisons MDD     Mixed MDD/AD Remitted

500 ms
Negative
 Mean Towards 8.10 (2.37) 8.60 (3.09) 8.86 (2.68) 8.14 (2.32)
 Mean Away 9.33 (2.32) 9.80 (2.50) 9.85 (2.17) 9.52 (2.36)
 Variability 9.75 (2.08) 10.38 (2.12) 10.30 (2.04) 10.00 (2.09)
Positive
 Mean Towards 7.92 (2.39) 8.10 (2.45) 8.56 (2.57) 8.33 (2.40)
 Mean Away 9.68 (2.34) 10.03 (2.42) 10.39 (2.22) 9.84 (2.32)
 Variability 9.94 (2.09) 10.23 (1.78) 10.71 (2.13) 10.20 (2.00)
Threat
 Mean Towards 7.74 (2.63) 7.52 (3.22) 8.79 (3.16) 7.93 (2.65)
 Mean Away 9.31 (2.38) 9.67 (2.73) 9.65 (2.68) 9.53 (2.45)
 Variability 9.43 (2.08) 9.62 (2.20) 10.32 (2.54) 9.72 (2.21)
Neutral
 Mean Towards 8.40 (2.35) 9.16 (1.70) 8.66 (2.75) 8.47 (2.29)
 Mean Away 9.44 (2.25) 9.84 (2.88) 9.88 (2.76) 9.47 (2.40)
 Variability 10.09 (2.00) 10.56 (1.98) 10.71 (2.26) 10.10 (2.16)

1250 ms
Negative
 Mean Towards 8.18 (2.34) 8.16 (2.02) 8.33 (2.37) 8.44 (2.41)
 Mean Away 9.93 (1.91) 9.93 (2.12) 10.20 (2.17) 9.93 (2.07)
Variability 10.14 (1.95) 10.10 (2.005) 10.43 (1.95) 10.32 (1.98)
Positive
 Mean Towards 8.14 (2.43) 8.34 (2.33) 8.82 (2.53) 8.64 (2.61)
 Mean Away 9.59 (2.15) 10.21 (2.40) 10.57 (2.34) 9.59 (2.20)
 Variability 10.02 (1.91) 10.26 (1.91) 10.90 (2.03) 10.28 (2.04)
Threat
 Mean Towards 7.93 (2.46) 8.08 (2.53) 8.47 (2.75) 8.25 (2.45)
 Mean Away 10.06 (1.91) 10.66 (2.11) 10.77 (2.01) 10.27 (1.99)
 Variability 10.04 (1.85) 10.53 (2.17) 10.79 (1.81) 10.39 (1.85)
Neutral
 Mean Towards 8.22 (2.48) 8.71 (2.79) 8.87 (3.52) 8.70 (2.27)
 Mean Away 9.62 (2.26) 10.21 (2.48) 10.18 (2.25) 9.70 (2.13)
 Variability 9.98 (2.02) 10.54 (1.82) 10.68 (2.30) 10.32 (1.91)

Note:
MDD=group of participants with Major Depressive Disorder
Mixed MDD/AD=group of participants with Major Depressive Disorder and Anxiety Disorder
rMDD=group of participants who are remitted from Major Depressive Disorder
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The MANOVA showed a significant multivariate effect of group (Wilks’ λ = .88, F (48, 

2139) = 1.83, p < .001, partial η2 = .03). The between subject tests indicated that for the 

negative adjectives none of the TL-BS scores showed a significant difference between 

groups (Negative Away 500 ms F (3,734) = 1.20, p = .30, partial η2 = .005; Negative Towards 

1250 ms F (3,734) = 1.68, p = .16, partial η2 = .007, and Negative Away 1250 ms F (3,734) = 

1.15, p = .32, partial η2 = .005), though for Negative Towards 500 ms this just fell short of 

the conventional level of significance (Negative Towards 500 ms F (3,734) = 2.38, p = .06, 

partial η2 = .01). Post hoc Bonferroni adjusted between group tests indicated that none of 

the between group differences with regard to this AB index reached significance.

For the positive adjectives the between subject tests indicated a significant 

difference between groups for Positive Towards 500 ms F (3,734) = 3.74, p = .01, partial η2 

= .01; Positive Towards 1250 ms F (3,734) = 3.04, p = .02, partial η2 = .01, and for Positive 

Away 1250 ms F (3,734) = 6.21, p < .001, partial η2 = .02. The between group effect for the 

TL-BS Positive Away 500 ms just fell short of significance F (3,734) = 2.40, p = .06, partial 

η2 = .01. Bonferrroni controlled post hoc between group contrasts indicated that for TL-

BS Mean Positive 1250 ms Away the mean difference between the mixed MDD/AD group 

and the comparison group was 0.97 (s.e. 0.25), p < .01, 95% CI [0.29, 1.65], d = 0.31. All 

other mean differences between groups were not statistically significant. This pattern 

indicates that for presentation times 1250 ms the mixed MDD/AD group showed more 

extreme scores on TL-BS away from positive adjectives than the comparison group.

For the neutral words there was an unexpected yet significant difference between 

groups regarding TL-BS Neutral Towards 1250 ms, F (3,734) = 4.58, p = .003, partial η2 = 

.01. For the other indices regarding the neutral stimuli there were no significant between 

group differences (Neutral Towards 500 ms F (3,734) = 1.27, p = .28, partial η2 = .005; 

Neutral Away 500 ms F (3,734) = 0.47, p = .69, partial η2 = .002; and Neutral Away 1250 

ms F (3,734) = 1.17, p = .31, partial η2 = .005). Bonferrroni adjusted post hoc tests tests 

indicated that none of the between group contrasts were statistically significant.

For threat words there were significant differences between groups for Threat 

Towards 500 ms F (3,734) = 4.80, p = .003, partial η2 = .01 and for Threat Away 1250 ms F 
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(3,734) = 2.68, p = .04 partial η2 = .01. For the other indices of threat stimuli there were 

no significant between group differences (Threat Away 500 ms F (3,734) = .62, p =.60 

partial η2 = .003; Threat Towards 1250 ms F (3,734) = 1.89, p = .13, partial η2 = .008). To 

examine whether in line with predictions, the effect of group was mainly due to more 

extreme AB for threat in the mixed MDD/AD group we used Dunnett’s method for 

multiple comparisons (two sided). For TL-BS Mean Threat 500 ms Towards, the mixed 

MDD/AD group showed significantly higher scores than the comparison group with a 

mean difference of 1.05 (s.e. 0.32), p < .01, 95% CI [0.26; 1.83], d = 0.36. Neither the MDD 

group (mean difference = -0.22 (s.e. 0.52), p = .96, 95% CI [-1.47; 1.01], d = 0.07) nor 

the rMDD group (mean difference 0.18 (s.e. 0.20), p = .75, 95% CI [-0.31; 0.68], d = 0.07) 

showed significantly higher scores than the comparison group. For TL-BS Mean Threat 

1250 ms Away we found the same pattern; the mixed MDD/AD group showed higher 

scores than the comparison group (mean difference 0.71 (s.e. 0.22), p = .006, 95% CI [0.16; 

1.25], d = 0.36). For neither the MDD group (mean difference 0.59 (s.e. 0.37), p = .29, 95% 

CI [-.29; 1.49], d = 0.29) nor the rMDD group (mean difference 0.20 (s.e. 0.14), p = .37, 95% 

CI [-.13; 0.55], d = 0.10), the TL-BS Mean Threat 1250 ms Away scores differd from those 

of the comparison group. Together, this pattern indicates that the mixed MDD/AD group 

showed larger AB scores towards shortly presented threat words as well as larger AB 

scores away from longer presented threat words than the comparison group.

TL-BS variability

The MANOVA showed a significant multivariate effect of group (Wilks’ λ = .95, F (24, 

2506) = 1.82, p < .01, partial η2 = .01. The between subject tests indicated that the effect of 

group was neither significant for variability of AB for Negative 500 ms (F (3,871) = 2.61, p 

= .05, partial η2 = .009), nor for Negative 1250 ms (F (3,871) = .86, p = .45, partial η2 = .003). 

For the positive adjectives there was a significant difference between groups for Positive 

500 ms (F (3,871) = 3.74, p = .01, partial η2 = .01) and for Positive 1250 ms (F (3,871) = 

5.63, p =.001, partial η2 = .01). Bonferroni adjusted post hoc between group tests indicated 

that for TL-BS Variability Positive 500 ms the comparison group and the mixed MDD/

AD group differed significantly with a mean difference of 0.76 (s.e. 0.24), p < .01, 95% CI 

[0.12, 1.40], d = 0.36. For TL-BS Variability Positive 1250 ms, the mean difference between 

the comparison group and the mixed MDD/AD group was 0.87 (s.e. 0.23), p < .001, 95% CI 
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[0.26, 1.48], d = 0.44 (see also Table 4). This pattern indicates that for both presentation 

times the mixed MDD/AD group showed more variability on positive word trials than the 

comparison group.

For the neutral words there was an unexpected yet significant difference between 

groups for Neutral 1250 ms (F (3,871) = 4.11, p = .007, partial η2 = .01). The difference 

between groups for Neutral 500 ms just fell short of significance (F (3,871) = 2.53, p = .05, 

partial η2 = .009). Bonferroni adjusted post hoc tests indicated that for TL-BS Variability 

Neutral 500 ms none of the groups differences were significant. For TL-BS Variability 

Neutral 1250 ms the mean difference between the comparison group and the mixed 

MDD/AD group was -0.69 (s.e. 0.23), p = .02, 95% CI [-1.31, -0.06], d = 0.32. This pattern 

indicates that for the long presentation time (1250 ms) the mixed MDD/AD group showed 

less variability than the comparison group on neutral word trials.

For Threat 500 ms F (3,871) = 5.16, p = .002, partial η2 = .01 and for Threat 1250 

ms F (3,871) = 4.85, p = .002, partial η2 = .009 there was a significant difference between 

groups. To examine whether in line with predictions, the effect of group was mainly due 

to more variability for threat in the mixed MDD/AD group we used Dunnett’s method for 

multiple comparisons (two sided). For TL-BS Variability Threat 500 ms the mixed MDD/

AD group showed significantly more variability than the comparison group with a mean 

difference of 0.88 (s.e. 0.25), p < .01, 95% CI [0.27; 1.49], d = 0.38. Neither the MDD group 

(mean difference 0.18 (s.e. 0.41), p = .95, 95% CI [-0.81; 1.18], d = 0.08) nor the rMDD 

group (mean difference 0.28 (s.e. 0.16), p = .21, 95% CI [-0.27; 1.49], d = 0.13) showed 

significantly stronger variability than the comparison group. Also for TL-BS Variability 

Threat 1250 ms the mixed MDD/AD group showed significantly more variability than the 

comparison group with a mean difference of 0.75 (s.e. 0.21), p < .001, 95% CI [0.23; 1.27], d 

= 0.40. Unexpectedly, also the rMDD group showed more variability than the comparison 

group with a mean difference of 0.35 (s.e. 0.13), p < .03, 95% CI [0.02; 0.68], d = 0.18 (see 

Table 4). The MDD group (mean difference 0.48 (s.e. 0.35), p = .42, 95% CI [-0.36; 1.34], d 

= 0.24) did not differ significantly from the comparison group. This pattern indicates that 

for both presentation times the mixed MDD/AD group showed more variability in AB for 

general threat words than the comparison group, whereas the rMDD group also showed 
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more variability in AB for general threat words than the comparison group but only for 

short duration trials (500 ms).

Discussion

This study investigated depression-related AB within the context of a large scale 

nationwide study on depression and anxiety, which allowed us to select rigorously-

defined clinical groups. These groups consisted of participants with pure MDD without 

a history of AD, participants with both MDD and AD (mixed group), and individuals 

who were remitted from MDD (rMDD). These clinical groups were contrasted with 

participants without a history of MDD or ADs. The main results using traditional AB 

scores were: (i) compared to those without a history of MDD or AD, there was no evidence 

for a difference in AB towards negative adjectives or away from positive adjectives in 

strictly defined clinical groups of MDD participants with or without a comorbid AD; (ii) 

specifically for longer duration trials (1250 ms), rMDD individuals showed higher (less 

negative) AB scores for negative adjectives than the no AD/MDD comparison group. Also 

when indexed by trial-level bias scores (iii) there was no evidence for a relatively strong 

AB for negative adjectives in participants with MDD or mixed MDD/AD; (iv) specifically 

the mixed MDD/AD group showed higher and more variable mean AB scores towards 

shortly (500 ms) and away from longer (1250 ms) presented general threat words than the 

no MDD/AD comparison group; (v) The mixed MDD/AD group showed more variability 

on positive word trials, and specifically for the longer presentation trials (1250 ms) also 

higher scores for the AB index away from positive adjectives than the comparison group. 

Below we discuss these findings in relation to the key issues that this study aimed to 

address.

Stimulus specificity of AB in MDD

This study tested the presence of AB for negative adjectives in MDD. Since a negative 

self-concept constitutes a critical component of cognitive models of depression (e.g., 

Beck & Clark, 1988), AB for negative adjectives could be one of the mechanisms 

involved in the persistence of MDD. Against predictions, there was no specific AB in the 
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group of MDD, neither for negative nor for positive adjectives. This was true for both 

AB quantified by traditional AB indices, and AB quantified by trial-level bias scores 

(TL-BS). Thus, the current results for a well-defined clinical group of participants with 

MDD selected from a large multi-center sample did not corroborate previous research 

using a similar ECT in high versus low dysphoric students (Koster et al., 2005). The 

current study also failed to corroborate the findings of an earlier small-scale visual 

probe study (using 500 ms presentation time) among individuals with dysthymia (n = 

13) or MDD (n = 7) indicating that these participants were characterized by a vigilance 

for adjectives that were very similar to the ones used in the current study (e.g., 

inadequate, useless, stupid, inept) (Mathews et al., 1996). Similarly, the current results 

also seem at odds with previous work in clinical groups of participants with MDD which 

did show an attentional bias for negative stimuli as indexed by sad and angry faces 

(Joormann & Gotlib, 2007; Leyman et al., 2007). The current findings cast some doubt 

on the robustness of these earlier findings. One explanation could be that the current 

MDD group consisted of people without a comorbid (or history of) AD, whereas in the 

previous research, selection of participants was less stringent. However, this does not 

seem to be a very convincing explanation, since the mixed group that was included in 

the current design did not show an AB for negative adjectives either. Perhaps, then, 

individuals with MDD are especially prone to direct their attention towards negative 

and/or depression-related interpersonal signals (e.g., facial expressions), but not so 

much to stimuli that are more specifically related to a negative self-concept per se. One 

way to test this explanation would be to use both types of stimuli within a single study. 

AB in participants with mixed depressive disorder and anxiety disorder(s)

None of the analyses using the traditional AB indices showed a specific AB in the mixed 

group, neither for negative nor for positive stimuli. Yet, the current findings did provide 

evidence for the predicted AB for general threat words in the mixed group of MDD with 

AD(s) as indexed by trial-level AB scores, whereas for the traditional AB index, the 

specific contrast between the mixed MDD/ADD group and the comparison group only 

showed a non-significant tendency suggesting that specifically for the short duration 

trials (500 ms) the mixed group showed a heightened (less negative) bias score. For the 

short duration trials, the TL-BS findings indicated that specifically the mixed MDD/AD 
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group showed heightened scores for the index of mean AB towards threat stimuli. For 

longer duration trials, specifically the mixed MDD/AD group showed heightened scores 

for the index of mean AB away from threat stimuli. This pattern of findings with regard 

to the threat stimuli is consistent with a vigilance-avoidance pattern that has been 

previously reported in the context of threat scenes (e.g., Mogg, Bradley, Miles, & Dixon, 

2004). In addition, for both presentation times the mixed MDD/AD group showed more 

variability in AB scores for general threat words than the comparison group which may 

be interpreted as further evidence for a heightened sensitivity for threat stimuli (cf. 

Zvielli et al., 2016). Together the current pattern of findings regarding the threat trials 

is consistent with -and complements- previous studies showing that participants with 

AD are characterized by an AB for disorder-specific threat stimuli (Mogg et al., 2008). 

The heightened AB scores for threat stimuli in the mixed group could well be the result 

of the comorbid AD (e.g., driven by AD-related fearful preoccupations), although it 

cannot be ruled out that the presence of the threat bias is related to the more severe 

condition of the mixed group compared to the pure MDD group. The latter explanation 

would also be consistent with the finding that specifically participants of the mixed 

MDD/AD group also showed heightened TL-BS scores away from positive stimuli. 

The threat bias in the mixed group could also be a premorbid characteristic, one that 

might have contributed to the development of the anxiety symptoms in this group via 

enhancing anxiety vulnerability (cf. (MacLeod & Hagan, 1992; MacLeod, Rutherford, 

Campbell, Ebsworthy, & Holker, 2002) AB for general threat cues has predictive validity 

for the development of ADs.

AB in rMDD participants

Interestingly, the rMDD group showed reduced inhibition of return for negative 

adjectives (and thus less bias away from negative adjectives) than the comparison 

group as reflected in higher (less negative) traditional AB scores than the comparison 

group. To the extent that one is willing to see less IoR (and thus less bias away from 

negative stimuli) as a stronger inclination to dwell on negative stimuli (cf. Fox et 

al., 2002), this AB may reflect a heightened sensitivity for negative adjectives. One 

explanation for such heightened sensitivity in remitted individuals might be that these 

negative adjectives may be related to the impending threat of a relapse. Obviously, this 
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explanation remains speculative at this stage, and it would require testing whether 

such AB is indeed related to individuals’ concerns about a recurrent episode when 

exposed to this type of negative adjectives. Irrespective of its source, it seems plausible 

to assume that heightened attention for negative adjectives might promote the 

generation of a negative self-view, thereby lowering the threshold for the recurrence 

of depression, as described in the cognitive model of Beck (Beck, 1976; Beck & Clark, 

1988). An important next step would be to use a longitudinal design to test whether 

indeed heightened AB in rMDD individuals is predictive of relapse. Unexpectedly, the 

group of remitted participants also showed evidence for a threat bias as indexed by 

heightened variability in AB for general threat words (1250 ms trials). One way to 

test further the relevance of this finding would be to examine if AB for general threat 

stimuli may heighten the chance of recurrence and might heighten the probability of 

the development of (comorbid) anxiety disorders. If AB for negative adjectives and/or 

general threat stimuli would set people at risk for recurrence, this would provide an 

important lead for clinicians to better tailor their interventions to prevent recurrent 

episodes of both depressive and anxiety disorders.

Traditional mean AB scores vs. trial-level AB scores

It has been theorized that TL-BS would be superior in capturing AB to the traditional AB 

scores. There has been empirical evidence supporting this assumption in recent studies 

(Zvielli et al., 2015, Zvielli et al, 2016), and this was the reason why we calculated AB as a 

stable factor using the traditional AB score and as a temporal dynamic factor, using TL-

BS. Recently, evidence on the basis of a simulation study pointed to potential problems 

of the current TL-BS approach. Most important, the findings of this simulation study 

indicated that TL-BS indices are prone to result in false positive group differences; the 

differences between groups might in fact reflect differences in mean reaction times 

and/ or differences in overall SD (Kruijt et al., 2016).

In accordance with the view that the traditional and the current temporal indices 

represent different aspects of AB, the correlations between these indices were very 

small. Although, the overall pattern as a function of group was quite similar for both 

types of indices there were also some notable exceptions: The AB for negative stimuli 
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in rMDD that was only evident for the traditional index whereas the AB away from 

positive stimuli in the mixed group and the biases for threat stimuli were only evident 

for the TL-BS. The findings of the TL-BS should however be interpreted with care. 

Apart from the conceptual criticisms with regard to TL-BS (e.g., Kruijt et al, 2016), 

it is important to note that we measured AB with an ECT instead of a visual probe 

task (VPT), and used four instead of three categories of stimuli (as Zvielli et al., 2015; 

Zvielli et al., 2016). This has limited the amount of data points to express TL-BS and the 

number of different trial types tripled, which could both have influenced the reliability 

and validity of these indices in our study. Moreover, the traditional AB-index reflects 

differential responding to emotional versus neutral cue words, whereas the current 

TL-BS indices reflect differential responding to validly and invalidly cued trials for 

each of the cue word types separately. Thus, although our findings did not provide 

straightforward support for the usefulness of TL-BS as an index of the temporal 

dynamics in AB that might have superior power over traditional AB indices on negative 

adjectives to differentiate between groups, it cannot be seen as a critical challenge to 

the relevance of indices that take temporal dynamics into account.

Limitations

Several limitations of this study need to be considered. First, we used the ECT to 

measure AB; just like VPT, this paradigm is not optimally suited to differentiate 

between enhanced engagement and difficulty to disengage. Because these processes 

might play a different role in MDD, it would be interesting in future research to use 

a task that is especially designed for this (e.g., the Attentional Response to Distal vs. 

Proximal Emotional Information) (Grafton & MacLeod, 2014). Second, we used 500 ms 

presentation times, as the majority of previous VPT studies used this presentation time 

thereby guaranteeing optimal comparison with these earlier studies. To test whether 

differences in AB would be most pronounced when stimuli would be presented for a 

longer duration as was found in previous analogue research (e.g., Koster et al., 2005), 

we also included trials with 1250 ms presentation time. It is possible that other results 

would have emerged if we had used shorter or longer presentation times. Third, this study 

focused on a task where adjectives were task-irrelevant. In this way, the ECT measured 

the tendency to automatically (non-intentionally) focus attention on stimuli; perhaps 
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more controlled (overt) spontaneous AB processes that can be indexed in free viewing 

tasks (e.g., Lazarov, Abend, & Bar-Haim, 2016) are more important in MDD. Fourth, 

some of the observed effects had a small effect size and might not easily replicate in 

smaller samples and some of the groups were relatively small, which implied that for 

some between group contrasts (e.g., MDD vs. comparison) the statistical power was 

insufficient to reliably detect differences in AB with moderate or small effect sizes. It 

is noteworthy, though, that the current sample size is an improvement on many of the 

previous studies. We deliberately choose to select participants with MDD and without 

dysthymia, allowing to specifically test AB in MDD per se. This strategy meant that we 

had to exclude a high number of individuals (suffering from MDD and dysthymia) and 

that the severity of depressive symptoms was less in the current MDD group than in 

the comorbid group.

Furthermore, the total sample of participants with MDD was too small to reliably 

examine sex differences in AB. In addition, many factors apart from AB may contribute 

to the development of MDD. To the extent that these factors do not exert their influence 

via attentional bias, this may have reduced the sensitivity of the current study to find 

between group differences in AB. Fifth, we translated the TL-BS from a VPT using 3 

categories to this ECT using 4 categories of stimuli. In the process of translating we 

had to make pragmatic choices which might have been suboptimal; more generally 

the current task was not optimally suited to examine the relevance of TL-BS indices. 

Finally, as this study used a cross sectional design, it is not possible to draw conclusions 

about the direction of the relationships that were evident in this study.

Conclusions

This study found no consistent evidence for AB towards negative adjectives or away 

from positive adjectives in strictly defined clinical groups of MDD participants with or 

without a comorbid AD. Thus, heightened AB for negative or a lowered AB for positive 

adjectives seems not to be critically involved in the maintenance of MDD. There was 

converging evidence indicating that individuals with mixed MDD/AD showed an AB for 
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general threat words that reflected a vigilance-avoidance pattern. This is consistent 

with the view that threat bias is a premorbid characteristic that heightens the risk 

for the development of ADs, although it may also reflect a symptom of AD or the 

relatively high severity of the mixed group’s condition. The current findings provide 

preliminary evidence indicating that individuals who were remitted from MDD show 

an AB for negative adjectives and seem more sensitive for general threat stimuli. Both 

biases may reflect a heightened sensitivity for signals related to the impending threat 

of a new upcoming depressive episode among those who are currently remitted from 

MDD. Such heightened sensitivity for negative stimuli might well lower the threshold 

for entering a negative spiral ending up in the recurrence of depression. It would be 

important for future research to test whether attentional biases for negative adjectives 

and/or general threat stimuli are predictive for the recurrence of depression.
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Appendix A ECT Stimulus words: 16 stimulus words per 
stimulus type

Stimulus type Woorden (Dutch) Words (English)

Positive Opgewekt
levenslustig
succesvol
positief
populair
krachtig
waardevol
blij
winnaar
vlot
actief
geliefd
optimistisch
energiek
zelfbewust
talentvol

cheerful
bright
successful
positive
popular
powerful
valued
happy
winner
outgoing
dynamic
beloved
optimistic
industrious
assertive
talented

Threat terrorist
invalide
dodelijk
fataal
hulpeloos
bedreiging
vijandig
gevaarlijk
aanval
kritiek
hersentumor
afwijzing
kanker
ziekte
verraden
pijn

terrorist
invalid
lethal
fatal
helpless
threat
hostile
dangerous
attack
criticism
brain tumor
rejection
cancer
disease
betrayed
pain

Negative Negatief
ongewenst
ellendig
wanhopig
leeg
saai
zinloos
afgewezen
nutteloos
pessimistisch
eenzaam
verloren
somber
minderwaardig ongeschikt
waardeloos

Negative
unwanted
vile
desperate
hollow
dull
aimless
rejected
useless
pessimistic
lonely
lost
morbid
inferior
incompetent
worthless

Neutral Kapstok
dynamo
paperclip
behang
kantoorgebouw
potlood
plank
papieren
kraan
woordenboek
spatiebalk
lichtknopje tandenborstel
braadpan
zonnebril
omgeving

coat rack
dynamo
paperclip
wallpaper
office
pencil
shelf
papers
tap/crane
dictionary
spacebar
light switch
toothbrush
casserole
sunglasses
surroundings
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Appendix B ECT : Example of a valid trial
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Appendix C Correct Trials and Miss Pairs in Calculating 
TL-BS per Stimulus Type per Presentation Time

Presentation Time 500 ms
N Minimum Maximum Mean

Stimulus Type

Correct Tails

Negative 883 .00 16.00 14.82 (2.13)

Positive 883 .00 16.00 14.77 (2.25)

Threat 883 .00 12.00 11.24 (1.52)

Neutral 883 .00 18.00 16.55 (2.45)

Miss Pairs

Negative 883 .00 16.00 1.17 (2.13)

Positive 883 .00 16.00 1.22 (2.25)

Threat 883 .00 12.00 .75 (1.52)

Neutral 883 1.00 19.00 2.44 (2.45)

Valid N (listwise) 883

Presentation Time 1250 ms
N Minimum Maximum Mean

Stimulus type

Correct Trails

Negative 883 .00 18.00 17.24 (1.75)

Positive 883 .00 12.00 11.50 (1.12)

Threat 883 .00 18.00 17.20 (1.68)

Neutral 883 .00 12.00 11.55 (1.08)

Miss Pairs

Negative 883 .00 18.00 .75 (1.75)

Positive 883 .00 12.00 .49 (1.12)

Threat 883 .00 18.00 .79 (1.68)

Neutral 883 .00 12.00 .44 (1.08)

Valid N (listwise) 883
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Appendix D Temporal Dynamic AB Score per Group per 
Index per Stimulus Type per Presentation Time; Means 
and Standard Deviations in milliseconds

Presentation Time 500 ms
Group

Index TL-BS per 
Stimuli

Comparison MDD Mixed rMDD

Negative

  Mean Towards 8.10 (2.37) 8.60 (3.09) 8.20 (2.42) 8.14 (2.32)

  Mean Away -9.33 (2.31) -9.80 (2.50) -9.46 (2.31) -9.52 (2.33)

  Peak Towards 11.63 (3.76) 12.26 (4.55) 11.78 (3.93) 11.08 (4.07)

  Peak Away -14.17 (3.98) -14.59 (4.17) -14.36 (3.96) -14.56 (3.99)

  Variance 9.75 (2.08) 10.38 (2.12) 9.90 (2.09) 10.00 (2.09)

Positive

   Mean Towards 7.92 (2.39) 8.10 (2.45) 8.56 (2.57) 8.33 (2.40)

  Mean Away -9.67 (2.31) -10.03 (2.42) -10.39 (2.22) -9.84 (2.32)

  Peak Towards 11.28 (4.01) 11.93 (4.09) 12.19 (3.92) 11.88 (3.80)

  Peak Away -14.62 (3.86) -14.61 (3.74) -15.94 (3.67) -14.96 (3.87)

  Variance 9.94 (2.09) 10.23 (1.78) 10.71 (2.13) 10.20 (2.00)

Threat

  Mean Towards 7.74 (2.63) 7.52 (3.22) 8.79 (3.16) 7.93 (2.65)

  Mean Away -9.30 (2.33) -9.67 (2.73) -9.65 (2.68) -9.53 (2.45)

  Peak Towards 10.47 (4.00) 9.80 (4.09) 12.52 (5.05) 10.79 (3.99)

  Peak Away -13.59 (3.77) -14.03 (4.84) -13.91 (3.88) -13.83 (3.84)

  Variance 9.43 (2.08) 9.62 (2.20) 10.32 (2.54) 9.72 (2.21)

Neutral

  Mean Towards 8.40 (2.35) 9.16 (1.70) 8.66 (2.75) 8.47 (2.29)

  Mean Away -9.43 (2.21) -9.84 (2.88) -9.88 (2.76) -9.47 (2.39)

  Peak Towards 12.40 (3.95) 14.05 (4.42) 12.91 (4.93) 12.28 (3.77)

  Peak Away -14.56 (4.03) -14.60 (4.11) -15.02 (4.32) -14.61 (4.26)

  Variance 10.09 (2.00) 10.56 (1.98) 10.71 (2.26) 10.10 (2.16)
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Abstract

Background

Previous research showed that individuals who were remitted from a depressive 

disorder displayed heightened attention towards negative adjectives (e.g., worthless).

Aim

We tested if this attentional bias (AB) is predictive of future recurrence of depressive 

episodes and/or having depressive symptoms at 2- and 4-year follow-up.

Method

We used a longitudinal approach within the Netherlands Study of Depression and 

Anxiety (NESDA) and selected participants who were remitted from Major Depressive 

Disorder (MDD) (n=918). AB was measured with a verbal Exogenous Cueing Task; 

using 2 presentation times (500 and 1250 ms) and 3 stimulus types (negative, positive, 

neutral). Over 4 years, we prospectively assessed recurrence of depressive episodes 

and depressive symptomatology after participants completed the ECT. Diagnosis of 

depressive disorder was measured with clinical rating-scales and port questionnaires.

Results

A heightened probability of recurrence was neither associated with (heightened) AB 

for negative nor with (lowered) AB for positive adjectives. Thus, the findings do not 

support the view that an AB toward negative stimuli or away from positive stimuli 

plays a critical role in the recurrence of depression.



117

Predictive value of attentional bias for the recurrence of depression: A 4-year prospective study in remitted depressed individuals

5

Introduction

The recurrent nature of depression strongly contributes to the suffering, disability, 

and costs of Major Depressive Disorder (MDD) (Ormel et al., 2008; Smit, Ederveen, 

Cuijpers, Deeg, & Beekman, 2006). A better understanding of the mechanisms involved 

in the recurrence of depression is important not only from a theoretical perspective, 

but is also paramount to generating ideas for (more) effective interventions to help 

prevent recurrence following remission.

Cognitive models of depression emphasize the role of biased processing of 

emotional information in the development and maintenance of depression (Beck, 

1976; Beck & Clark, 1988; De Raedt & Koster, 2010; Ingram, Miranda, & Segal, 

1998; Teasdale, 1988). One of the focal points of these cognitive models is the role 

of attentional bias (AB) (e.g., Gotlib & Joorman, 2010). Findings of a meta-analysis 

covering 29 empirical studies using emotional Stroop or dot probe tasks in individuals 

with depressive complaints (clinical depression, nonclinical dysphoria, induced 

depressive mood) supported the view that depression is associated with biased 

attention to negative information (Peckham, McHugh, & Otto, 2010). Importantly, 

longitudinal studies provided further evidence for the proposed role of AB in the 

vulnerability for development of depressive symptoms. An eye tracking study among 

139 participants found that AB for sad faces had predictive value for future increases 

in depression symptom severity (Beevers, Lee, Wells, Ellis, & Telch, 2011). In a similar 

vein, a study using an Exogenous Cueing Task (ECT) (1500 ms) with facial expressions 

as cues in a group of participants with MDD (N = 48), showed that AB for sad faces 

predicted prolonged persistence of negative mood (Clasen, Wells, & Beevers, 2013). 

Furthermore, difficulty to disengage attention from negative stimuli, as measured 

with an eye tracking task, using pictures of emotional and neutral faces, predicted 

prolonged persistence of negative mood among 16 participants with MDD (Sanchez, 

Vazquez, Marker, LeMoult, & Joormann, 2013). Perhaps, then, AB may also contribute 

to depression recurrence risk in the group of remitted individuals. The elevated risk 

for novel depressive episodes in 687 remitted individuals (depression free for at least 

6 months) from a general population is estimated 13,2% at 5 years, 23,2 % at 10 
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years and 42,0% at 20 years (Hardeveld, Spijker, de Graaf, Nolen, & Beekman, 2013). 

Studying this group is crucial to understand risk mechanisms for depression.

In line with this suggestion, a study using a 1000 ms dot probe paradigm with 

emotional faces (sad, happy vs. neutral) found that remitted participants (rMDD) 

(N=23) showed AB for sad faces compared to a comparison group (N=19) (Joorman & 

Gotlib, 2007). Also, a more recent eye tracking study, using emotional faces, found a 

similar pattern (Soltani et al., 2015). Unfortunately, both studies had a rather small 

sample size. In apparent conflict with these findings, Vrijsen and colleagues (2014) 

failed to find a difference in AB for sad or happy faces between rMDD (N=337) and a 

never depressed comparison group (N=83) as indexed by a dot probe task (1000 ms)1. 

Yet, all participants in this study completed the dot probe task after a negative mood 

induction; therefore, it cannot be ruled out that this experimental manipulation 

affected participants’ performance and attenuated baseline differences between 

rMDD and never-depressed participants. Consistent with such an explanation, a more 

recent study (Elgersma et al., 2018) without such additional manipulation did find a 

small difference in AB for negative adjectives between rMDD (N=294) and a never 

depressed comparison group (N=474), as indexed by a verbal ECT (1250 and 500 ms).

An important next step to examine the proposed relevance of AB for negative 

stimuli in the recurrence of MDD, is to investigate if in the group of rMDD, AB is 

predictive for future depressive episodes and/or depressive symptoms. In the current 

study, we therefore examined the prognostic value of AB in rMDD participants 

during the natural course of depression within the context of a large-scale multi-

centre cohort study. We examined if the strength of AB for negative adjectives was 

predictive of depressive symptoms and/or of recurrence of a depressive episode over a 

4-year time-period. Although previous research failed to find a systematic difference 

in the AB for positive stimuli between rMDD and individuals without a history of 

depression (e.g., Elgersma et al., 2018), it is still well conceivable that remitted 

individuals with a relatively weak AB for positive stimuli might be at heightened risk 

for recurrence. As a second aim, we, therefore, also tested the prognostic value of AB 

for positive stimuli for future depressive episodes and depressive symptoms. Thus, 
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in short, in this study we tested the hypotheses that relatively high AB for negative 

and relatively low AB for positive stimuli in rMDD individuals would have prognostic 

value for the recurrence of depressive disorder and/or depressive symptoms during a 

2- and 4-year follow-up period.

Method

This study was conducted as part of the Netherlands Study of Depression and 

Anxiety (NESDA; Penninx et al., 2008), an ongoing multi-centre, longitudinal cohort 

study designed to examine the long-term course and consequences of anxiety and 

depressive disorders. The study protocol was approved centrally by the Ethical 

Review Board of the VU University Medical Centre (protocol number 2013/183) and 

subsequently by local review boards of each participating centre (IRBs of the VU 

University Medical Center, the University Medical Center Groningen and the Leiden 

University Medical Center). After full verbal and written information about the study, 

written informed consent was obtained from all participants at the start of baseline 

assessment. Participants received written study information at home to read before 

they were invited to the face-to-face interview. Then during the face-to-face contact, 

the written information was discussed and it was checked whether the information 

was completely understood. After this process, participants were asked to sign the 

consent form.

Baseline assessments started in September 2004. This study uses data from 

the baseline, 2-, 4-year and 6-year follow-up assessments of NESDA (for details see 

Penninx et al., 2011, and the website www.nesda.nl). Attentional bias was measured 

during the 2-year follow-up assessment. In this study we refer to this wave as the 

baseline assessment (in the NESDA study: 2-year follow-up).

Participants

Participants for NESDA were recruited from the general population, through 

general practitioners, and in mental health care institutions, and included: healthy 
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comparisons with no history of psychiatric disorders, individuals at risk because of 

prior episodes (rMDD), sub-threshold symptoms or family history, and individuals 

with a current first or recurrent MDD or anxiety disorders (ADs). ADs were generalized 

anxiety disorder, panic disorder, social phobia, and agoraphobia.

General exclusion criteria were presence of a psychiatric disorder other than 

MDD and/or dysthymia or AD (e.g., psychosis, bipolar disorder, severe addictive 

disorder) or lack of fluency in Dutch. Of the 2981 participants that were included 

at the NESDA-baseline, 2596 respondents participated in the 2-year follow-up 

measurements. The Exogenous Cueing Task (ECT) was introduced during the 2-year 

follow-up measurements and was completed by 2128 out of 2596 (81.97%) participants 

(61.9% female; mean age 43.63 years, s.d.= 14.06); 468 (18.02%) participants had no or 

too little ECT data (e.g., those interviewed over the phone or at home). Of those 2128 

participants, we selected rMDD participants (n = 928; 43.61%); these participants 

had a past diagnosis of a depressive disorder, but were currently remitted. During the 

NESDA 2-year follow-up assessment, these participants did not fulfil the criteria for a 

depressive disorder (Major Depressive Disorder nor Dysthymia) for the last 6 months. 

These participants could have a current or history of anxiety disorders.

Measurements

Lifetime Composite International Diagnostic Interview (CIDI)

The lifetime Composite International Diagnostic Interview (CIDI, lifetime version 2.1; 

Robins et al., 1988) was used to diagnose anxiety (panic disorder with agoraphobia, 

panic disorder without agoraphobia, agoraphobia without panic disorder, social phobia, 

generalized anxiety disorder) and depressive disorders (MDD, dysthymia) according to 

DSM-IV criteria (APA, 2001). A disorder was considered current if participants fulfilled 

the criteria during the past month. Assessment was conducted by about 40 specially 

trained research assistants, who were constantly monitored by checking a random 

selection of about 10% of all taped interviews. In addition, a continuous monitoring 

system of interviewer variances and interviewer specific item non-response was 

maintained.
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Inventory of Depressive Symptomatology self-report version (IDS-SR)

Severity of depressive symptoms was measured using the 30-item Inventory of 

Depressive Symptomatology self-report version (IDS-SR) (IDS; Rush, Gullion, Basco, 

& Jarret 1996). In this study, total scale scores were used.

Exogenous Cueing Task (ECT)

The ECT is a reaction-time based attention task which was programmed using the 

E-Prime 1.0.2 software (Psychology Software Tools, Pittsburgh, PA). In the original 

exogenous cueing paradigm (Posner, 1980), participants are asked to detect a 

visual target presented at a left or right peripheral location. If a stimulus (a “cue”) 

precedes the target at the same spatial location, it is called a “valid” trial. On the 

remaining trials, the preceding stimulus is presented at the opposite spatial location 

of the target and thus invalidly cues the target’s location (“invalid” trials). In the 

emotional modification of this paradigm, the emotional value of the cue varies (i.e., 

emotional vs. neutral) which allows investigation of AB for an emotional cue. That 

is, if individuals are slower to disengage their attention from an emotional cue, 

their response to invalid emotional trials will be delayed, which results in larger cue 

validity effects for emotional compared to neutral information. In general, at short 

presentation times, faster responding is found on valid trials compared to invalid 

trials, a finding that is referred to as the “cue validity” effect. At longer presentation 

times, the cue validity effect disappears and may even reverse because attention to 

the location of a previously attended stimulus is inhibited in favor of new locations. 

This is known as the inhibition of return effect (IOR; Posner & Cohen, 1984).

The task used in this study was modelled after the ECT used in previous 

research on anxiety and depression (e.g., Koster, Crombez, Verschuere, Van Damme, 

& Wiersema, 2006; Koster, Leyman, De Raedt, & Crombez, 2006; Leyman, De Raedt, 

Schacht, & Koster, 2007). Stimuli were presented on a black background. During 

each trial, a white fixation cross was presented in the center of the screen. A white 

rectangle placeholder was presented (4 cm high x 10.5 cm long), both on the left and 

the right side of this fixation cross. The centers of these placeholders were located 

at 7.9 cm from the fixation cross. Cues (words) and targets (squares) were presented 
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in black in the center of the placeholders. Cues were 16 neutral words, 16 negative 

adjectives, and 16 positive adjectives (see Appendix A). Because within the NESDA 

study it was also relevant to examine the AB for threat stimuli related to anxiety 

disorders (see e.g., Elgersma et al., 2018), the current task also included threat words 

that were selected from earlier studies on AB (Mathews, May, Mogg, & Eysenck, 

1990; Mathews, Mogg, May, & Eysenck., 1989). Yet, trials with threat words were 

discarded in the current study. The negative and positive adjectives were selected 

from trait adjectives of depressive and manic persons, which were used in a study 

on AB in depression (McCabe, Gotlib, & Martin, 2000). These words scored high on 

subjective familiarity in an earlier study investigating 740 Dutch words on affective 

and subjective familiarity (Hermans & De Houwer, 1994). See Appendix A for the 

stimulus words per stimulus type.

Each trial started with the presentation of the fixation cross and the two 

placeholders for 500 ms. Next, a word cue was presented in the left or right placeholder, 

for 500 ms (short presentation time) or 1250 ms (long presentation time). The target 

was presented until a response was made. Directly after responding, the next trial 

started. If a participant did not respond within 2 s, the next trial started. Participants 

were asked to focus their attention on the fixation cross and to respond as quickly 

and correctly as possible by pressing the left key of a response box when the target 

was presented on the left side or by pressing the right key of the response box when 

the target was presented on the right side. They were asked to ignore any other 

information that would be presented. To ensure that attention was indeed directed 

at the fixation cross, 20 digit trials were added, 10 in the first half of the task and 10 

in the second half. In these trials, instead of a word cue, a digit appeared for 100 ms 

at the location of the fixation cross. Participants were instructed to press both the 

left and right key of the response box simultaneously upon appearance of a digit 

during these trials. If a participant gave an incorrect response, the word “ERROR” 

appeared in the middle of the screen with black letters on a red square for 500 ms. If a 

participant did not press a key after a digit trail or pressed only one key, the message 

“Digit missed!” was presented.
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The instructions were presented on the computer and the task started with 10 

practice trials and one digit trial. Participants were then given the opportunity to ask a 

research assistant questions before the actual task started. In the first half of the task, 

word cues were presented for 500 ms, in the second half of the task for 1250 ms. We 

preferred a fixed order to minimize method variance which we considered important 

in light of the prospective design of this study (cf. Glashouwer & de Jong, 2010). We 

started with the short duration trials as we anticipated that prior exposure to long 

duration word presentations could have a larger impact on performance or mood. Cues 

were presented at random on the right or left side of the fixation cross and every word 

cue was presented twice in each half of the task: Once in a valid trial (i.e., word cue is 

valid predictor for the target location), and once in an invalid trial. In total, the task 

consisted of 4 stimulus types x 16 exemplars x 2 valid/invalid x 2 presentation times = 

256 word trials (including the 64 trials representing threat words that were discarded 

in this study), 10 practice trials and 21 digit trials. The same fixed random order of 

trials was used for all participants to make the design more sensitive to individual 

differences. See Appendix B for an illustration of a valid and invalid trial of the ECT.

The internal consistency of the ECT at wave 3 was assessed by calculating split 

half reliability for the first and the second half of the ECT per presentation time. This 

was done for the various types of trials within the ECT as well as for the AB indices. 

The internal consistency of the ECT at wave 3 was assessed by calculating split half 

reliability for the first and the second half of the ECT per presentation time. This was 

done for the various types of trials within the ECT as well as for the AB indices. For both 

presentation times, the internal consistency (using Spearman-Brown correlations) was 

high for the various types of trials ranging from .83 (Negative valid 1250) to .89 (Neutral 

invalid 500 ms). The internal consistency for the bias indices (AB Negative 500 ms, AB 

Positive 500 ms, AB Negative 1250 ms, AB Positive 1250 ms) was very low and ranged 

between -.13 and .004.

Procedure

The assessments at baseline and follow-up were largely similar; they lasted between 

3 and 5 hours and were conducted on one day. The two-year follow-up assessment 
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consisted of a face-to-face visit at the clinic, in which baseline assessments – except 

those concerning stable concepts – were repeated. A few additional assessments, such 

as the ECT used in this study, were included. These other measurements are beyond 

the scope of this study (see Penninx et al., 2008; 2011 for a detailed description). The 

assessments started with the CIDI-interview. After that, the ECT and questionnaires 

were completed. After completing the assessment, participants were compensated 

with a €15 gift certificate and travel expenses.

Data reduction

In line with previous studies, (e.g. Koster, De Raedt, Goeleven, Franck, & Crombez, 

2005) reaction times (RT’s) < 200 ms and RT’s > 1000 ms were considered respectively 

anticipatory responding and delayed responding and were discarded. Non-response 

was considered a missing value. Incorrect responses were also discarded. Variables 

with RT’s that contained >40% errors were also excluded. Variables that were based 

on less than 10 valid RTs were discarded. The goal of presenting the digit trials was 

to ensure that participants would focus their attention on the middle of the screen as 

instructed. Participants were instructed to press both keys, left and right, when they 

saw a digit. Statistical analyses were run on 96.24 % of the data. For all word types 

median scores were computed for the different presentation times and type of trials 

(valid/invalid). Consistent with a series of recent studies using RT-based performance 

measures (e.g., van Hemel-Ruiter, de Jong, Ostafin, & Oldehinkel, 2016; Jonker, et al., 

2016; Neimeijer, Roefs, Ostafin, & de Jong, 2017), we decided to use median instead of 

mean reaction times because this seems the most simple and robust way to deal with 

outliers without losing too much information. Median scores were computed for the 

different presentation times and type of trials (valid/invalid), for all stimulus types.

We computed separate indices of AB for each of the presentation times (500 and 

1250 ms). AB scores were calculated using the formula suggested by Mogg, Holmes, 

Garner, and Bradley (2008): Attentional bias score (AB score) = (median RT invalid 

emotional cue – median RT valid emotional cue) – (median RT invalid neutral cue – 

median RT valid neutral cue). In the current emotional modification of this paradigm, 

the emotional value of the cue is varied (i.e., emotional vs. neutral) which allows to 
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investigate AB for emotional information (with the responses to the neutral trials as 

the reference category). Therefore, higher positive AB scores (i.e., stronger cue validity 

effects) are indicative of a stronger attentional bias for the emotional information. 

Lower negative AB scores are indicative of a larger inhibition of return effect.

We computed an AB score for negative and positive words per presentation 

time. We considered indices deviating more than 3 SDs from the mean of the group 

as outliers for all the groups. We replaced these outliers with the group mean for 

that index plus (or minus) 3 SDs.

To index recurrence, we used a new dichotomous variable consisting of 

a diagnosis of major depressive disorder and/or dysthymia between baseline 

(AB assessment) and 4-year follow-up (yes/no); where each first diagnosis of a 

depressive disorder between baseline and 4-year follow- up was counted. We also 

used a new dichotomous variable consisting of having met the criteria of an anxiety 

disorder in their history (yes/no).

Statistical analyses

At baseline and per follow-up measurement moment, i.e. 2 and 4 years after 

baseline, summary statistics were calculated for the IDS-SR total score. To assess 

the difference of mean IDS-SR total scores at 2 and 4 years after baseline, a paired 

t-test was performed. Additionally, summary statistics were calculated for four 

AB variables, resulting from all possible combinations of reaction time (500 and 

1250 ms) and stimulus type (negative or positive). The associations between the 

AB scores, current anxiety and anxiety disorder in history were examined through 

Pearson’s correlations.

To assess whether the presence of a diagnosis of a depressive disorder (yes/

no) within 2 and 4 years after baseline could be predicted from baseline AB scores, 

we carried out two sets of four (logistic) regression analyses (one set of analyses 

per time period). To test our hypotheses, we first tested the model with only both 

negative AB scores (500 ms; 1250 ms) as predictors. Next, a model with only both 



126

Chapter 5

positive AB scores as predictors, followed by a third model with both negative as 

well as both positive AB scores as predictors. In the final and fourth model, we 

added the variables current anxiety disorder (yes/no) and anxiety disorder in their 

history (yes/no) as independent variables into the model, to take into account the 

current or former presence of anxiety disorders in this group op rMDD participants. 

A similar procedure was followed with regard to the prediction of the severity of 

depressive symptoms at 2 and 4 years follow up, resulting in a total of 2 x (2 x 4) is 

16 analyses.

For all predictors in each set of four regression analyses, the relationship with 

the outcome was modelled both as a linear effect and as a nonlinear effect using 

restricted cubic splines with three knots (Harrell Jr., p24-26, 2017), resulting in 

one model with linear relationships and one model with non-linear relationships. 

Akaike’s information criterion (AIC) was used to select the best fitting model of 

these two.

All models were built using step-down variable selection with the AIC 

as stopping rule. All possible combinations of the predictors per model were 

assessed examining the best combination of predictors (i.e., the single predictor 

or combination of predictors producing the lowest AIC-value). The accuracy of the 

resulting prediction models was assessed with Somers’ D for the logistic regression 

models and Nagelkerke’s R2 for the regression models, both corrected for optimism, 

thus expressing the so called out sample prediction value. The optimism of Somers’ 

D and Nagelkerke’s R2 were estimated using 500 bootstrap samples. The values of 

Somers’ D could be in between -1 and 1 (Somers, 1962) of Nagelkerke’s R2 between 0 

and 1. All analyses were performed in the R version 3.2.3. (R Core Team, 2016); using 

the rms package (Harrell Jr., 2017). Before we computed the (logistic) regression 

analyses, we first checked the assumptions (f.e. Cohen, Cohen, West, & Aiken, 

2003). Residual plots and qq-plots revealed no major violations of assumptions of 

linearity, normality, homoscedasticy and independence.
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Results

Descriptives

Baseline data of the ECT are described in detail elsewhere (Elgersma et al., 2018). Table 

1 presents characteristics of the participants at baseline and at 2- and 4-year follow-up.

Table 1 Descriptives During Baseline and Follow-ups (2 and 4 Years)

Baseline
(n = 928)

Follow-up 2-year
(n = 858)

Follow-up 4-year
(n = 801)

Age
Mean (s.d.)

43.84 (12.90) 45.69 (12.93) 47.83 (12.89)

Gender
% female

68.3 67.2 68.3

Diagnosis of 
depressive 
disorder 
(MDD and/or 
dysthymia)

 21.4 % 35.1 %

IDS total score
Mean (s.d.)

14.55 (9.34)
(n = 914)

15.01 (10.06)
(n = 834)

 14.99 (10.09)
(n = 772)

Note
IDS=Inventory of Depressive Symptoms-SR

Of the 928 participants at the start of our study, 858 participated in the 2-year follow-up 

measurements and 801 participants in the 4 years follow-up measurements. Up until the 

2-year follow-up, 21.4 % (n = 184) of the 858 remaining participants fulfilled the criteria 

for a diagnosis of depressive disorder: MDD and/or dysthymia. Up until the 4-year follow-

up, 35.1% (n = 281) of the remaining 801 participants had received such a diagnosis. The 

mean IDS-SR score of the 834 participants at the 2-year follow-up and the 772 participants 

at the 4-year follow-up were 15.01 (s.d.= 10.06) and 14.99 (s.d.= 10.09), respectively, both 

indicating that on average participants showed negligible to mild depressive symptom 

severity. The average severity of depressive symptoms did not substantially change 

between the 2-year and the 4-year follow-up (t (746) = 0.55, p = .58, CI [-0.73, 0.41]).

See Table 2 for a detailed description of reaction times (RTs) of participants per 

AB score per stimulus type and presentation time (mean raw RTs per trial type are 

presented in a supplementary table).
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Table 2 AB Scores per Stimulus Type and Presentation Time (ms)

AB scores Negative Positive

500 ms 1250 ms 500 ms 1250 ms

N 905 920 904 920

1st Quartile -28.50 -35.00 -38.62 -35.63

3rd Quartile 24.50 19.00 19.00 21.50

Median -1.50 -10.00 12.00 -6.50

Mean -1.77 -8.94 -13.09 -7.47

Standard 
Deviation

42.86 45.65 42.65 46.96

Note: AB = attentional bias

Table 3 Correlations of Independent Variables of the Prediction Model (Pearsons’r)

AB scores Negative AB scores Positive IDS baseline
Anxiety 
disorder 
in current

500 ms 1250 ms 500 ms 1250 ms yes/no

AB scores 
Negative

500 ms .02

1250 ms .07a .01

AB scores 
Positive

500 ms .49b .06 .007

1250 ms .03 .53** .03 -.007

Anxiety 
disorder 
current
yes/no

.03 -.03 .04 -.03 .35**

Anxiety 
disorder 
in history
yes/no

-.06 -.05 -.02 -.06 .26** .36**

Note: AB = attentional bias
a Correlation is significant at the 0.05 level (2-tailed).
b Correlation is significant at the 0.01 level (2-tailed).

The independent variables, the AB scores per stimulus type and per presentation 

time, were only moderately correlated see Table 3. There were significant correlations 

between AB scores for negative adjectives on presentation time 500 ms and AB scores 

for positive adjectives on presentation time 500 ms (r = .49). There were significant 

correlations between AB scores for positive adjectives on 1250 ms and AB scores 
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for negative adjectives on presentation time 1250 ms (r = .53). There was a very low 

correlation between AB scores for negative adjectives on 1250 ms and AB scores for 

negative adjectives on 500 ms (r = .07). All other correlations between the independent 

variables were not significant.

Of all the first prediction models, the values of the Dxy and the R2 indicated that 

the prognostic value of the predictors were not meaningful (see Tables 4a and 4b). All 

the first prediction models were built as follows: first with the predictors AB negative, 

then with the predictors AB positive, then with all AB indices as predictors in the 

model without the variables current anxiety disorder, history of anxiety disorder. Below 

we describe all the final models with all AB indices and current anxiety disorder and 

history of anxiety disorder for all the regression analyses.
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Predictive value of AB on diagnosis of a depressive disorder within 2-year time-

period.

The model resulting from the logistic regression analysis to predict the presence of 

a diagnosis of a depressive disorder within the 2-year time-period contained one 

significant but weak main effect (history of anxiety disorder: B = 1.15, Wald Z = 4.82, p 

< .01, OR = 3.15, 95% CI [1.98; 5.02]), indicating that within 2 years after baseline the 

group of participants with a history of anxiety disorder is associated with a marginally 

increased risk at fulfilling the criteria of a diagnosis of depressive disorder. The 

prediction accuracy of this model is insufficient (Dxy corrected = 0.18).

Predictive value of AB on diagnosis of a depressive disorder within a 4-year time-

period.

The model resulting from the logistic regression analysis to predict the presence of 

a diagnosis of a depressive disorder within the 4-year time-period contained one 

significant main effect (history of anxiety disorder: B = 1.07, Wald Z = 5.52, p < .001, OR 

= 2.92, 95% CI [2.00; 4.27]), indicating that within 4-year after baseline the group of 

participants with a history of anxiety disorder is associated with a marginally increased 

risk at fulfilling the criteria of a diagnosis of depressive disorder. The prediction 

accuracy of this model is insufficient (Dxy corrected = 0.24).

Most important for the current context, the logistic regression analyses 

performed to assess the predictive value of the AB scores for the presence of a 

depressive disorder within a time-period of 2-years and 4-years revealed that none of 

the four AB indicators, (AB indices for negative adjectives at 500 ms and 1250 ms, AB 

indices for positive adjectives at 500 ms and 1250 ms) were predictive. These findings 

suggest that remitted participants’ probability of receiving a diagnosis for a depressive 

disorder within a 2-year and 4-year time-period is not associated with the presence of 

a relatively strong attentional bias for negative or weak bias for positive stimuli.

Predictive value of AB for the severity of depression symptoms at 2-year follow-

up.

The regression model estimated to assess how well the severity of depressive symptoms 
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(IDS-SR scores) at 2-year follow-up could be predicted from AB scores and anxiety 

disorder information showed significant main effects for current anxiety disorder (β = 

5.09, 95% CI [3.37; 6.82], t = 5.80, p < .01) and for history of anxiety disorder (β = 3.70, 

95% CI [2.17; 5.21], t = 4.78, p < .01). These main effects indicate that at 2-year follow 

up the group of participants with a current anxiety disorder or a history of anxiety 

disorder is associated with a marginally increased risk for heightened level of depressive 

symptoms. The prediction accuracy of this model is insufficient (R2 corrected = 0.09).

Predictive value of AB for the severity of depression symptoms at 4-year follow-

up.

Similar to the results at 2-year follow-up, the regression model estimated to assess how 

well the severity of depressive symptoms (IDS-SR scores) at 4-year follow-up could be 

predicted showed significant main effects for current anxiety disorder (β = 5.51, 95% 

CI [ 3.67; 7.35], t = 5.87, p < .01) and for history of anxiety disorder (β = 3.80, 95% CI 

[1.46; 4.59], t = 3.80, p < .01). These main effects indicate that at 4-year follow up a 

current anxiety disorder or a history of anxiety disorder is associated with a marginally 

increased risk for heightened level of depressive symptoms. The prediction accuracy of 

this model, also similar to what we found for 2 years after baseline, is insufficient (R2 

corrected = 0.09).

From the regression analyses performed to assess the predictive value of the 

AB scores for the severity of self-reported depressive symptoms at the 2- and 4-year 

follow-up, it became evident that none of the AB indicators were useful predictors.

Discussion

We performed the largest prospective study testing the predictive value of attentional 

bias for the recurrence of depression in an at-risk sample to date. The main results can be 

summarized as follows: AB for negative or positive stimuli per se were not associated with 

prospectively assessed recurrence of a diagnosis of depressive disorder, nor with depressive 

symptoms, at 2- and 4-year follow-up. We discuss these results in more detail below.
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Predictive value of AB in remitted participants on recurrence

Based on cross-sectional evidence indicating that remitted participants were 

characterized by AB for negative stimuli (Elgersma, et al., 2018), the current study used a 

longitudinal design to test whether AB in this group of remitted participants might play 

a role in the recurrent nature of depression. However, the current findings provided no 

support for the view that AB would play a critical role in the underlying mechanisms, 

making people vulnerable for a next depressive episode. Neither for relatively short (2-

year) nor for relatively long-term follow-up, AB for negative stimuli showed prognostic 

value for recurrence into a next depressive episode, nor for depressive symptoms. In 

addition, a relatively low AB for positive stimuli was neither associated with recurrence 

of depressive episodes nor with depressive symptoms. Previous research showed that in a 

sample of undergraduate students non-dysphoric participants showed a stronger AB for 

positive words than did the group of dysphoric participants (Koster et al., 2005). On top 

of this, a meta-analysis, using 29 studies examining emotional Stroop or dot probe tasks 

in depressed participants (clinical depression, non-clinical dysphoria, or participants 

undergoing mood induction), showed that a significant but small effect was found for a 

bias away from positive stimuli in depressed groups compared to non-depressed groups 

(Peckham et al., 2010). Although these previous findings pointed to the possibility that 

similar processes could also be involved in the recurrence of depression, the current 

findings provided no evidence to corroborate this view. Although our findings provide 

no further support for cognitive models of depression, the findings neither refute the 

core assumptions of cognitive theories of depression. Cognitive theories of depression, 

like the theory of Beck and Clark (1988) imply that latent schemas become manifest in 

depression. The current study found no support for the hypothesis that heightened AB for 

negative self-descriptors lowers the threshold for these schemas to become reactivated. 

Because even in this large sample of remitted patients the overall relationship between 

the current indices of covert AB and probability of recurrence was practical zero, the 

findings render it also implausible that AB for negative adjectives might still be relevant 

in interaction with other variables such as life events or other process such as rumination.

A series of studies using a similar ECT as used in the current study showed that 

dysphoric participants showed maintained attention for negative words, especially at 
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longer presentation times (e.g., Koster et al., 2005). Sustaining the view that the types 

of processes that are indexed by the ECT may be different between short and long 

presentation times, indices for the 500 and 1250 ms presentation times showed only 

small correlations. However, the current findings did not corroborate the view that 

specifically stimuli at presentation time 1250 ms would be related to depression as 

neither of the indices showed prognostic value for recurrence. A recent cross-sectional 

study in the group of remitted participants found a stronger AB for negative adjectives 

for remitted participants than for a never depressed comparison group (Elgersma et 

al., 2018). In a recent analogue study, the first evidence was found that AB for negative 

stimuli, as measured with a verbal dot probe task (500 ms) had predictive value for the 

presence and severity of depressive symptoms over a 6 weeks period of naturalistic 

symptom course (Disner, Shumake, & Beevers, 2017). This suggests that heightened 

AB for negative stimuli has an influence on short-term development of depressive 

symptoms. Yet, the current findings do not corroborate such conclusion. Although 294 

rMDD participants were characterized by heightened AB for negative words (Elgersma 

et al., 2018), we found no evidence for the prognostic value of AB for a diagnosis of 

depression and/or depressive symptoms at 2- and 4-year follow-up. Our results are in 

line with a recent a meta-analytic commonality analysis considering 463 healthy and 

sub-clinically depressed participants of four published studies, indicating that across 

different paradigms and psychological measures attentional bias did not represent a 

primary mechanism in depression (Marchetti, Everaert, Dainer-Best, Loeys, Beevers, 

Koster, 2018).

In this study, we selected participants who were remitted from MDD. We selected 

a group of participants who could also have an anxiety disorder in their history and/or 

have a current anxiety disorder. In this way, we could examine if the predictive value 

of AB might be due to the presence of (a history of) an anxiety disorder. MDD and 

AD often co-occur (Kessler et al., 2012). In studies investigating AB in depression, 

depressed participants also scored high on anxiety questionnaires. Therefore, it cannot 

be ruled out that any observed AB was mainly driven by heightened anxiety rather than 

depression levels. Since the current results showed no predictive value of attentional 

bias, and the prediction models showed insufficient predictive value, the current 
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findings provide no reason to assume that a current or a history of anxiety may have 

confounded the prospective relationship between AB and recurrence of depression. 

Yet, the history of anxiety disorder was associated with a marginally increased risk at 

fulfilling the criteria of a diagnosis of depressive disorder within 2- and 4-years and of 

an increased risk on higher depressive symptoms at 2- and 4-year follow up. The same 

pattern was evident for having a current anxiety disorder. One explanation for the 

heightened probability of recurrence in participants with (a history of) AD could be that 

a history of AD renders participants more susceptible for threatening interpretations 

of mood swings and/or negative experiences (e.g., “if I have a bad day, chances are high 

that it will develop into a next depressive episode”).

Limitations

A number of limitations of this study need to be discussed. First, although the current 

measure of AB successfully differentiated between groups of individuals with and 

without a history of depression (e.g., Elgersma et al., 2018), it can still be that the 

current indices lacked sufficient sensitivity for being successfully applied as a measure 

of individual differences. This could be due to insufficient reliability of the index of 

AB (e.g., in terms of test-retest stability), but could also be due to instability of the 

targeted underlying process itself. During the design of the) NESDA study, the current 

ECT was carefully selected on the basis of ample discussions with experts in the field 

and available empirical findings supporting its sensitivity for differentiating between 

relevant clinical and sub-clinical groups (e.g. Koster et al. 2005). However, it should 

be acknowledged that the ECT has not yet been subjected to rigorous psychometric 

evaluations. The split-half reliability of the bias indices within the current task 

were close to zero. Clearly, the absence of internal consistency does not support the 

reliability of the bias index. It is however important to note that within large-scale 

multidisciplinary studies, such as NESDA, there is generally limited time available for 

each of the various instruments, requiring a time-efficient approach. The ECT was 

therefore constructed as short as possible following the rule of thumb that at least 

10 observations would be required for each type of trial to retain an acceptable signal 

to noise ratio. As a compromise between feasibility and optimizing sensitivity we 

eventually included 16 trials per trial type. Because of this limited number of trials per 
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stimulus category, calculating split half reliability implied that two a priori unreliable 

indices were to be compared.

In addition, there is a current debate whether internal consistency might be an 

adequate index of reliability in performance measures like the ECT (see e.g., De Schrijver, 

et al., 2018). Especially when the target stimuli are task irrelevant and participants’ 

performance profits most from ignoring the target stimuli and to focus on the task, it is 

doubtful whether internal consistency is to be expected. Furthermore, the stimulus words 

used in tasks such as the current ECT probably vary both within and across individuals 

with regard to their relevance and attention attracting properties, which further adds 

to variability across trials. Moreover, the impact and performance of a particular trial is 

probably not independent of the previous trial (or trials) and (differential) learning effects 

may further contribute to variability in responding over trials. Thus the absence of internal 

consistency cannot be taken to imply that the index is thus unreliable. Unfortunately, 

there is currently no obvious alternative way that we know of to index reliability, thus 

one may remain doubtful about whether indeed ECT performance can be considered as a 

meaningful index of individual differences. However, although internal consistency may 

not be critical for supporting the usefulness of the AB index as a measure of individual 

differences, it would still be important to assume that participants’ performance reflects 

a relatively stable characteristic. It would, therefore, be important for future research to 

establish stability over time, because if the bias score would not represent a relatively 

stable characteristic it would be problematic to use such measure as an index of individual 

differences. More generally, it would be important to replicate the current study using AB 

measures with verified psychometric properties (see also, Lazarov, Abend, & Bar-Heim, 

2016).

As a further limitation, the ECT that we used as an index of AB is not optimally 

suited to differentiate between enhanced engagement vs. difficulty to disengage attention. 

Because both processes might play a different role in MDD it would be interesting in 

future research to use a task that is especially designed for separately assessing attentional 

engagement and attentional disengagement (e.g., the Attentional Response to Distal vs. 

Proximal Emotional Information task) (Grafton & MacLeod, 2014).
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In this study we investigated the natural course of depression, and we did not use a 

lab mood induction. It might be that especially AB after mood induction has predictive 

value. Although Vrijsen, et al., 2014 did use a mood induction in the lab prior to the 

assessment of AB, also that prior study failed to find evidence for the predictive value 

of AB for the recurrence of MDD in a group of 266 remitted participants. In our study 

we examined the main effect of AB on the course of depression. It might be important 

as a next step to study the moderating influence of life events on the relation between 

AB and recurrence.

Finally, we decided to use 500 ms and 1250 ms presentation times for optimal 

comparison with earlier studies (Koster et al., 2005). It is possible that other results 

would have emerged if we would have used shorter or longer presentation times. 

Furthermore, by using task irrelevant adjectives, this ECT measured the tendency to 

automatically focus attention (non-intentionally) on stimuli; maybe more controlled 

spontaneous AB processes that can be indexed in free viewing tasks are more important 

in MDD. Then, the current study used a relatively large and well-defined sample of 

participants who were remitted from MDD; on the positive side this resulted in a 

relatively sensitive design enabling to measure also smaller effects.

Conclusion

This large-scale longitudinal study covering a 2- to 4- year follow-up and a large group 

of remitted participants, provided no evidence to support that AB for negative or 

positive adjectives is critically involved in the recurrence of depression.
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Footnote 1

Zvielli, Vrijsen, Koster, and Bernstein (2016) recently reanalyzed data of this published 

dot probe study. They used a new approach of analysing the data of an AB task, taking 

into account the dynamic nature of AB. Interestingly, the results of this re-analysis 

showed that rMDD participants were characterized by higher levels of trial level bias 

scores, specifically increased variability, than non-depressed individuals. This may 

reflect a greater dysregulation of attentional processing of emotional information in 

rMDD individuals. However, there is extensive debate about the validity of this novel 

approach (see e.g., Kruijt, Field, & Fox,).
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Appendix A ECT Stimulus words: 16 stimulus words per 
stimulus type

Stimulus type Woorden (Dutch) Words (English)

Positive Opgewekt
levenslustig
succesvol
positief
populair
krachtig
waardevol
blij
winnaar
vlot
actief
geliefd
optimistisch
energiek
zelfbewust
talentvol

cheerful
bright
successful
positive
popular
powerful
valued
happy
winner
outgoing
dynamic
beloved
optimistic
industrious
assertive
talented

Threat terrorist
invalide
dodelijk
fataal
hulpeloos
bedreiging
vijandig
gevaarlijk
aanval
kritiek
hersentumor
afwijzing
kanker
ziekte
verraden
pijn

terrorist
invalid
lethal
fatal
helpless
threat
hostile
dangerous
attack
criticism
brain tumor
rejection
cancer
disease
betrayed
pain

Negative Negatief
ongewenst
ellendig
wanhopig
leeg
saai
zinloos
afgewezen
nutteloos
pessimistisch
eenzaam
verloren
somber
minderwaardig ongeschikt
waardeloos

Negative
unwanted
vile
desperate
hollow
dull
aimless
rejected
useless
pessimistic
lonely
lost
morbid
inferior
incompetent
worthless

Neutral Kapstok
dynamo
paperclip
behang
kantoorgebouw
potlood
plank
papieren
kraan
woordenboek
spatiebalk
lichtknopje tandenborstel
braadpan
zonnebril
omgeving

coat rack
dynamo
paperclip
wallpaper
office
pencil
shelf
papers
tap/crane
dictionary
spacebar
light switch
toothbrush
casserole
sunglasses
surroundings
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Appendix B ECT : Example of a valid trial
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Supplementary Table

Means (SDs) of the median reaction times (ms) per stimulus type per presentation time 

(500 ms vs. 1250 ms)

500 ms

Negative Neutral Positive

Valid Invalid Valid Invalid Valid Invalid

409 (72) 386 (71) 408 (75) 388 (74) 413 (74) 378 (70)

1250 ms

Negative Neutral Positive

Valid Invalid Valid Invalid Valid Invalid

440 (72) 400 (67) 438 (75) 407 (68) 438 (72) 399 (67)
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Background

The empirical studies in this thesis were guided by the theoretical predictions 

outlined in De Raedt and Koster (2010). This model proposes that, within a broader 

neurocognitive framework, activation of negative schemata as well as attentional bias 

are crucial psychological factors in conveying risk for recurrent depressive episodes 

(see Figure 1). These processes are also considered to be of vital importance in several 

other prominent theoretical models of (recurrent) depression (Beevers, 2005; Farb, 

Irving, Anderson, & Segal, 2015).
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Figure 1. A schematic outline of the link between biological and cognitive vulnerability for recurrent 
depression (De Raedt & Koster, 2010). The factors addressed in the Chapters of this thesis are marked 
black.

The recurrent nature of Major Depressive Disorder (MDD) contributes strongly to the 

severe disability and high (healthcare) costs of MDD. It is of crucial importance to 

obtain a better understanding of the processes that increase vulnerability to relapse 

and recurrence in depression. This might not only help elucidate the mechanisms 

Stressors

Dysregulated HPA
system

Activation of negative
schemata

(Chapter 1 and 2 of this
thesis)

Serotonergic
dysregulation

Hypofrontality

Diminished attentional
control

(Chapter 3 and 4 of this
thesis)

Amygdala hyperactivity
Elaboration/rumination

Sustained negative affect
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underlying recurrence, but may also promote the development of fresh, theory-derived 

clinical interventions to break the highly disabling rhythm of depression. The current 

dissertation examined three cognitive components of the vulnerability framework for 

recurrent depression: Negative self-associations, beliefs and cognitive reactivity of 

these beliefs, and attentional bias. Before discussing the findings with regard to each 

of these components in more depth, I will first shortly summarize the studies covered 

in this thesis.

Summary of results

In the cognitive component of the framework, information process models point 

to the notion that information processing is guided by schemas, i.e. memory 

structures, which organize information about the self, the world, and the future 

based on previous experiences. To explain the finding that the probability of a next 

episode increases with each subsequent episode, it has been proposed that negative 

self-associations become increasingly ingrained as a result of repeated depressive 

episodes. In turn, these strengthened self-associations may lower the threshold for 

the development of future episodes. The study presented in Chapter 2 examined 

whether stronger negative self-associations at baseline are related to the number 

of past episodes (retrospective analysis) and whether longer duration of symptoms 

between baseline and follow-up predicts stronger negative self-associations at the 

2-year follow-up (prospective analysis), to test whether negative self-associations 

strengthen as a result of experiencing a depressive episode. Individuals’ reflexive 

(“me - loser”) and reflective (“me and loser fit well together”) negative self-

associations correlated positively both with the number of prior depressive episodes 

at baseline and prospectively with the duration of depressive symptoms between 

baseline and 2-year follow-up.

The studies presented in Chapter 3 addressed the relevance of heightened 

(trait) cognitive reactivity (CR) of beliefs about themselves, others, and the world 

as a potential risk factor for the recurrence of MDD. These studies tested 1) whether 
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remitted MDD patients with a history of multiple episodes have higher CR scores 

than those with a single episode or people without a depressive episode, and 2) 

whether the relationship between the number of previous depressive episodes 

and cognitive reactivity would be especially strong in individuals with relatively 

strong (reflexive) negative self-associations. Remitted depressed participants 

with multiple episodes indeed reported higher CR than those with a single or no 

previous episode. This pattern appeared to be unrelated to the strength of negative 

self-associations.

Chapter 4 and 5 both focused on the role of attentional bias (AB) in the 

recurrence of MDD. Employing a cross-sectional approach, the study presented in 

Chapter 4 was designed to examine whether participants with acute MDD (with 

or without a co-morbid anxiety disorder) would show heightened AB for negative 

and/or lowered AB for positive stimuli. In addition, the reported study examined 

whether remitted participants would still show a differential AB for negative and/or 

positive stimuli compared to participants with no depressive disorder (nor anxiety 

disorder), neither current nor in their history (Chapter 4). The findings did not 

corroborate the view that an AB towards negative or away from positive adjectives 

is a characteristic of currently depressed individuals. Yet, remitted individuals 

showed less bias away from negative adjectives than the comparison group without 

a depressive disorder (nor anxiety disorder). This pointed to the possibility that an 

AB for negative information might be involved as a risk factor in the recurrence 

of MDD. As a next step, the study presented in Chapter 5 was therefore designed 

to examine the predictive value of AB for depressive episodes and depressive 

symptoms over a 2- and 4-year time-period in participants with recurrent MDD. 

A heightened probability of recurrence appeared to be neither associated with 

(heightened) AB for negative nor with (lowered) AB for positive adjectives. Thus, 

these findings did not support the view that an AB toward negative stimuli or away 

from positive stimuli plays a critical role in the recurrence of depression.
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Theoretical reflections

The role of self-associations

The first aim of this thesis was to test the hypothesis that both the number of 

depressive episodes as well as their duration may contribute to stronger negative self-

associations. We measured negative self-associations in two ways: directly via self-

report questionnaires and indirectly via a computerized reaction time task; using an 

Implicit Association Test (IAT; Greenwald, McGhee, & Schwartz, 1998). Self-report 

measures can be influenced by reflective processes, and initial associations may be 

discarded as invalid on the basis of more elaborate processing. The added value of the 

computerized reaction time task is that it might provide a more accurate reflection of 

initial self-associations irrespective of participants’ evaluation of the validity of these 

associations. In the presence of stressors, reflective self-associations might facilitate 

the re-emergence of depressive symptoms by triggering reflexive self-associations. 

The presence of relatively strong reflexive negative self-associations will in turn 

lower the threshold for activating reflective negative self-associations. Following this 

hypothesis, more depressive episodes and longer duration of depressive episodes will 

result in stronger negative self-associations; reflective as well as reflexive.

The main results can be summarized as follows: (i) the number of prior depressive 

episodes was indeed related to the strength of both reflexive and reflective negative self-

associations at baseline; (ii) this relationship with reflective negative self-associations 

disappeared when controlling for neuroticism and depressive symptoms, whereas the 

relationship for reflexive self-associations just fell short of the conventional level of 

significance; (iii) the duration of depressive symptoms between baseline and 2-year 

follow-up showed positive predictive value for the strength of reflective and reflexive 

negative self-associations at follow-up, over and above negative self-associations during 

the baseline assessment (see Figure 1). The findings of the study described in Chapter 2 

are consistent with the view that negative self-associations become increasingly strong 

after more depressive episodes and/or longer duration of depressive symptoms. At this 

stage it seems relevant to note that although self-association in participants with MDD 

and in those who were remitted from MDD were more negative than self-associations 
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in the comparison group without a history of depression, the self was overall more 

strongly related to positive than to negative adjectives. Thus it might be more accurate 

to conclude that participants with (a history of) MDD are characterized by reduced 

positive self-associations instead of increased negative self-associations.

An important next step is to investigate whether these relatively weak positive 

self-associations hold predictive value for a higher risk on recurrence after remission 

of a depressive episode. In a recent prospective study, we therefore followed up the 

research of this dissertation and examined the predictive validity of self-associations 

for recurrence in participants with a history of depression over 4-6 years (van Tuijl et al., 

2018). Relatively weak self-positive associations were indeed predictive for recurrence. 

Thus, these findings suggest that the absence of positive self-associations may increase 

the risk for recurrence. This finding, in conjunction with earlier studies showing that 

impairments in positive mental health are a risk factor for the onset and recurrence of 

depression (Risch, Taeger, Brüdern, & Stangier, 2013; Wood & Joseph, 2010), suggests 

that it might be worthwhile not only to focus on the presence of negative symptoms 

but also to focus on the relative lack of positive factors to the theories of cognitive 

models of depression.

Taken together, these results corroborate the hypothesis of the conceptual 

framework that relatively weak positive self-associations are important aspects in 

the underlying mechanisms of recurrence of depression. To strengthen positive self-

associations existing interventions such as preventive cognitive therapy for remitted 

individuals (Bockting et al., 2018; Klein et al., 2019) could be examined or developed 

further. Preventive cognitive therapy already intervenes at the reflective level of 

self-associations. Maybe adding cognitive bias modification aiming to strengthen 

the positive self-associations can further improve the effects of preventive cognitive 

therapy (PCT) (cf. Clerkin & Teachman, 2010).

Considerations: measurements of self-associations

In our study, implicit and explicit measures correlated significantly, with a small to 

moderate effect size (r = .3); implying that these measures are interrelated. However, 
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the final regression models showed a differential pattern, suggesting that previous 

depressive episodes have a differential impact on reflexive and reflective self-

associations; apparently differential aspects of depressive episodes are involved 

by strengthening reflexive than reflective self-associations. The evidence was 

strongest and most consistent for the relation reflective self-associations and return 

of depressive symptoms/episodes. In the recent prospective study (van Tuijl et al., 

2018) especially reflective self-associations predicted recurrence, although in the 

group of recently recovered participants implicitly assessed self-associations showed 

some additional prognostic value. These findings indicate that it remains relevant to, 

measure self-associations at both reflexive (like self – cheerful) and reflective (“self 

and cheerful fit well together”) levels, because they may play a differential role in the 

course of recurrence and both can give fresh ideas for improving clinical interventions. 

Future studies should test whether weakening reflective negative self-associations 

and reflexive self-associations, either by strengthening positive self-associations or 

weakening negative self-associations, leads to a decreased risk for recurrence.

The role of cognitive reactivity

Reactivity of dysfunctional attitudes to negative mood states (such as “When I feel 

sad, I feel less able to cope with everyday tasks and interests”) is another factor that 

may contribute to the vulnerability for recurrence of depression. Cognitive models 

of depression emphasize the importance of dysfunctional attitudes towards the self, 

others, and the future in both the onset and recurrence of depressive episodes (Clark, 

Beck, & Alford, 1999; Clark & Beck, 2010). Cognitions like `I am worthless`, ‘I am a 

failure’, ‘I lost everything’ are proposed to be even more accessible during depressive 

episodes. These cognitions are assumed to become less accessible once patients 

have remitted. Negative cognitions are known to become activated during naturally-

occurring or experimentally-induced sad mood states in remitted-depressed, but not 

in never-depressed individuals (Hollon, DeRubeis, & Evans, 1987; Ingram & Ritter, 

2000; Miranda, Gross, Persons, & Hahns, 1998; Taylor & Ingram, 1999). The ease with 

which these negative cognitions can be (re-)activated by mild dysphoria is called CR to 

sad mood (Teasdale, 1988; Segal, Gemar, & Williams, 1999). CR is typically measured 

by assessing negative cognitions before and after inducing a sad mood, using parallel 
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forms of the Dysfunctional Attitudes Scale (DAS; Weissman, 1979). The difference in 

scores, or DAS change score, is then taken as an index of CR (Jeanne et al., 1998; Segal 

et al., 1999). Recovered depressed individuals tend to have higher CR (i.e., higher DAS 

change scores) than never-depressed individuals (Hedlund & Rude, 1995; Miranda, 

Persons, & Byers, 1990; Miranda & Persons, 1988; Miranda et al., 1998). High cognitive 

reactivity (as measured with DAS change scores) also predicted a shorter time to 

relapse in remitted-depressed individuals, independent of prior treatment (Segal et al., 

1999; Segal et al., 2006). However, in a more recent study, cognitive reactivity failed to 

show a prognostic relationship between CR and time to relapse in remitted depressed 

individuals, whereas the strength of dysfunctional attitudes before mood induction did 

predict relapse over 5.5 years (van Rijsbergen et al., 2013). These inconsistent findings, 

raised both theoretical and methodological concerns about the original procedure to 

assess cognitive reactivity.

The Leiden Index of Depression Sensitivity (LEIDS) was developed (Van der Does 

2002), and later revised, given certain methodological concerns (about 25% of the 

participants failed to respond with sad mood to the mood induction in the lab, and the 

DAS has to be completed twice within ten minutes (Solis, Antypa, Coijn, Kelderman, 

Van der Does, 2017) and practical reasons (it requires a mood induction procedure, 

and cannot be easily accomplished in patient’s own environment). The LEIDS-R is a 

self-report questionnaire in which participants have to rate how they would respond 

in particular conditions while imagining being in a sad mood. For example, ‘When I 

feel down, I lose my temper more easily’. Supporting its validity, heightened CR as 

indexed by the LEIDS-R has been found to be associated with an increase in depressive 

symptoms over a one year-period (Struys, Groenewold, Oude Voshaar & de Jonge, 

2013), and with the first onset of MDD (Kruijt, et al., 2013). In a cross-sectional study, 

comparing the LEIDS to the gold-standard procedure in a group of remitted participants 

(N=68) as well as comparisons (N=43), the LEIDS showed convergent validity (Figueroa 

et al., 2018).

The evidence, regarding the role of CR as a risk factor for recurrence of depression, 

is mixed. One explanation for the mixed evidence may lie in the number of previous 
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depressive episodes. Heightened CR may be especially relevant as a risk factor for the 

development of multiple depressive episodes and less so for a single depressive episode. 

The study presented in Chapter 2 therefore examined if remitted MDD participants 

with a history of multiple episodes have higher CR scores than those with a single 

episode or individuals without a history of depression. Indeed, remitted depressed 

participants with two or more previous episodes had higher cognitive reactivity scores 

than those with one or no previous episode, while the group with a single previous 

episode had higher CR scores than never-depressed individuals. Yet, within the group 

of individuals with multiple episodes, CR was not heightened further as a function of 

the number of episodes. Thus, the critical differences are among those who experienced 

none versus a single versus multiple episodes. One logical explanation for the finding 

that the group with a single episode also showed higher CR than the comparison group 

could be that everyone who will develop multiple depressive episodes, will experience 

a first depressive episode. The group of participants with one depressive episode also 

included individuals who are at risk for multiple episodes. Overall, CR can be lower in 

the group of participants with a single depressive episode; because another part of the 

participants will never experience a next depressive episode. The current findings are 

consistent with the hypothesis that high CR sets people at risk for developing multiple 

episodes. However, it is important to acknowledge that because of the cross-sectional 

design no final conclusion can be made about the direction of the relationship between 

CR and number of episodes. It cannot be ruled out that, in fact, high CR is the result of 

experiencing depressive episodes. It would be important for future research to examine 

longitudinally whether indeed higher CR can be seen as a risk factor for multiple 

episodes (pre-morbid characteristic), or that heightened CR can be better interpreted 

as a consequence of experiencing (multiple) episodes. Importantly, even if high CR 

would be the consequence instead of the precursor of previous depressive episodes, 

it could still be that heightened CR is also a risk factor rendering individuals with 

heightened CR more vulnerable for a next depressive episode (scarring hypothesis). In 

this study, the number of depressive episodes was assessed using the CIDI interview, 

which is not a sensitive measure as participants are asked in retrospect to recall the 

number of depressive episodes over the years. In future research, ideally prospective 

assessments rather than a retrospective approach of life time episodes have to be 
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assessed. Alternatively, using the life chart method and the SCID might improve the 

detection of the number of previous depressive episodes (Bockting, Hollon, Jarret, 

Kuyken, & Dobson, 2015).

An important next step would be to examine whether CR has predictive value 

for the recurrence of MDD. To my knowledge, only one recent study investigated the 

predictive value of CR: rumination in particular (a subscale of the LEIDS-RR) turned 

out to be predictive for time to relapse over a 3.5 year time-period. An increase of 20 

points on the CR scale was associated with a 10-15% increase in risk of recurrence 

(Figueroa et al., 2018). These results suggest that it might be worthwhile to take CR into 

account when optimizing clinical treatments. To test the potential causal relationship 

of CR in the recurrence of depression, it is crucial to examine whether reducing CR 

(e.g. with cognitive therapy) also reduces the chance of a next depressive episode. A 

previous longitudinal study failed to find evidence to indicate that the strength of 

CR at baseline and following PCT or treatment as usual (as indexed by the change in 

DAS ratings before and after a mood-induction) had prognostic value for the time to 

recurrence within a 5.5 year time-interval (van Rijsbergen et al., 2013). However, in 

light of the conceptual and methodological problems raised with regard to the index 

of CR that was also used in that earlier study, it would be important to replicate this 

study using other measures of CR such as the LEIDS. The LEIDS-RR is relatively easy 

to administer, and it might be useful to screen (remitted) individuals and to provide a 

tailored intervention to people with heightened CR to reduce CR as a means to reduce 

the risk of recurrence in remitted individuals.

Considerations: The LEIDS as measure of cognitive reactivity

In this dissertation we used the LEIDS a self-report measure of CR. The LEIDS and its 

revised version, LEIDS-R (Van der Does & Williams, 2003), are measures which have 

shown to reliably distinguish between depression-vulnerable and healthy populations. 

In two studies reported in this dissertation, two different versions of the LEIDS were 

used; to optimize comparability across studies I used the total scores of the shared 

items. In a recent study, exploratory (EFA) and confirmatory factor analyses (CFA) 

were carried out, using data from the NESDA (N=1.696) and a student sample (N=811). 
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These findings supported the psychometric soundness of the LEIDS, CFA showed a 

satisfactory model fit for the 6-factor structure of the LEIDS-R; yet some factors were 

highly correlated. After removing four items, EFA yielded an alternative 5-factor 

structure, whereas CFA no longer supported the original 6-factor model. A modified 

version is therefore proposed, the LEIDS-RR, comprised of five subscales and a 

total CR score (Solis et al., 2017). Rearrangement of the items into five subscales, 

the removal of four items, and the addition of a general factor improved the fit of 

the model. It seems, therefore, recommendable to use this modified version of the 

LEIDS (LEIDS-RR) for future research. The LEIDS-RR comprises of the following (5) 

subscales: Hopelessness/Suicidality (HOP), Acceptance Coping (ACC), Aggression 

(AGG), Control/Perfectionism (CTR), and Avoidant Coping (AVC), and a total CR 

score. The LEIDS-RR is easy to administer and might be used to detect healthy 

participants at risk for recurrence, without requiring lab facilities and a mood 

induction procedure. It should be acknowledged that the LEIDS can be best seen as 

assessing people´s metacognition about the impact of sad mood on their attitudes 

and behaviors. Further research is required to reconcile the apparently conflicting 

findings with regard to the prognostic value of CR as indexed by actual mood induced 

attitude change (van Rijsbergen et al., 2013).

The role of attentional bias

In addition to self-associations and cognitive reactivity to sad mood, the importance 

of the role of attentional bias (AB) towards negative stimuli and/or away from 

positive stimuli is emphasized as a process that contributes to the vulnerability for 

recurrence of depression (Peckham, McHugh, & Otto, 2010; de Raedt & Koster, 2010). 

We examined the relevance of attentional bias (AB) for negative depression-relevant 

(verbal) stimuli in MDD, and tested whether AB following recovery has prognostic 

value for recurrence of depression.

As a first step, it was examined whether remitted individuals would show 

a residual bias for negative information. Using a cross-sectional approach, AB 

was investigated in strictly defined clinical groups of participants with MDD with 

or without a comorbid anxiety disorder (AD), remitted individuals, and a group of 



159

General discussion

6

individuals with neither depressive disorder, nor anxiety disorder; not at present; 

nor in their history. Participants with MDD with or without a comorbid AD did not 

show a bias toward negative or away from positive adjectives. The group of remitted 

individuals showed higher (less negative) AB scores for negative adjectives than 

the no AD/MDD comparison group. The subsequent prospective study, however, 

showed that the AB for negative adjectives was neither associated with a heightened 

probability of recurrence, nor with more intense depressive symptoms at 2- and 

4-year follow up. Clearly, these findings do not support the notion that AB is involved 

in the recurrence of depression.

Although not directly relevant for understanding the recurrence of depression, 

the AB results provided evidence to suggest that AB for general threat stimuli might 

be involved in anxiety disorders. Zvielli et al. (2015) proposed that the concept of AB 

as a stable process (based on averaged AB across trials within a task) may not reflect 

the dynamic expression of AB. Therefore, in this thesis the trial-by-trial AB variation 

was also taken into account. The correlations between the indices of traditional AB 

and trial-based indices of AB were very small, suggesting that these indices represent 

different aspects of AB. Specifically the group of participants with MDD and a 

comorbid AD showed higher (and more variable) trial-level AB scores towards shortly 

and away from longer presented general threat words. Because a similar pattern was 

absent in MDD participants without comorbid AD, this points to the possibility that 

the AB for general threat in the mixed MDD/AD group was in fact due to the presence 

of an AD. The pattern of trial-based AB was consistent with the vigilance-avoidance 

pattern of AB that has been previously reported within the context of phobic fears 

(e.g., Mogg, Bradley, Miles, & Dixon, 2004). The current pattern of findings regarding 

the general threat words is thus consistent with -and complements- previous studies 

showing that participants with AD are characterized by an AB for disorder-specific 

threat stimuli (MacLeod, Rutherford, Campbell, Ebsworthy, & Holker, 2002). It would 

be interesting for future research to use a longitudinal approach to test whether 

AB for general threat cues can be considered as a premorbid characteristic that has 

predictive validity for the development of ADs. It should be acknowledged, however, 

that although the trial level bias score findings seem to point to the relevance of AB 
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for general threat stimuli in AD, the trial level bias score approach is not without 

its critics. For example, Kruijt and colleagues demonstrated that trial level bias 

score indices are prone to result in false positive group differences. Using a Monte 

Carlo simulation approach, they showed that differences between groups might 

in fact reflect differences in mean reaction times and / or differences in overall 

standard deviations (Kruijt, Field, & Fox, 2016). In addition, the current ECT that 

we used in NESDA was not designed to extract trial-level AB measures and might 

have lacked sufficient sensitivity to accurately reflect ABs as indexed by trial-level 

measures. Clearly, then, it would require future research with tailored AB tasks to 

further examine the relevance (and added value) of trial-level AB measures within 

the context of AD.

Considerations: the reliability of Exogenous Cueing Task (ECT)

The findings of the studies in Chapters 3 and 4 did not corroborate the hypothesis 

that AB plays a critical role in the recurrence of depression. One explanation could 

be that the AB measure lacked adequate reliability. As one way to estimate the 

reliability of the ECT, I assessed split half reliability for the first and the second half 

of the ECT per presentation time of the task irrelevant stimulus words. This was 

done for the various types of trials within the ECT as well as for the AB indices. 

For both presentation times (500 and 1250 ms), Cronbach’s alpha was high for the 

various types of trials. The Spearman-Brown correlation for the indices of AB were, 

however, low and close to zero; thus this estimate of the reliability of the current 

AB indices was very low. However, within the current debate about how reliability 

could be best assessed it has, been questioned whether Cronbach’s alpha or split half-

correlations are indeed adequate indices of reliability in performance measures like 

the ECT (see e.g., De Schrijver et al., 2018; Parsons, Kruijt, & Fox, 2018). It is doubtful 

whether internal consistency is to be expected, especially when the target stimuli are 

task irrelevant and participants’ performance profits most from ignoring the target 

stimuli and to focus on the task. Furthermore, the stimulus words used in tasks such 

as the current ECT probably vary both within and across individuals with regard to 

their relevance and attention attracting properties, which further adds to variability 

across trials. Moreover, the impact and performance of a particular trial is probably 
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not independent of the previous trial (or trials) and (differential) learning effects may 

further contribute to variability in responding over trials. One future solution could 

be to use more stimuli and far more trials; yet in these cases too, it could be that the 

initial effect that matters washes out over a prolonged series of trials resulting in 

possibly consistent performance but one that is not related to the criterion behavior 

(cf. findings in the context of IAT research showing that strongest predictive validity 

has been found for the initial ‘practice’ trials (Glashouwer, Smulders, de Jong, Roefs, 

& Wiers, 2012)).

There are at least two potential ways to improve performance measures like the 

ECT. One is to design new procedures that may provide more stable measures with a 

high internal consistency and/or high test-retest reliability. However, the question 

whether such an instrument would still measure the construct of interest, still remains. 

Second, the index/measure which can be extracted from reaction times-based tasks 

such as the ECT can be optimized. The used AB index is a difference score between two 

difference scores. When the components of a difference score are highly correlated, 

the reliability of such an index collapses. Individual differences in overall reaction 

times (RTs) is one obvious source for such high correlation between the components of 

the AB-index. Therefore, one option could be to come up with strategies which could 

correct for this, to obtain a purer estimate of the target construct. One possibility 

to correct for overall response speed (thereby reducing the correlation between the 

components that constitute the AB measure) could be to add a number of valid and 

invalid trials throughout the ECT as “reaction time correction trials” and to subtract 

the mean RT of valid (correction) trials from the mean of valid trials representing 

target respectively neutral words, and idem for invalid trials. Given that reliability is 

a prerequisite for validity, another approach would be to test the predictive validity 

of AB measures in large samples (which are less sensitive to chance findings and have 

sufficient power to detect relevant effects also with small to medium effect sizes) as 

was done in the study presented in Chapter 5. Obviously, if AB then fails to predict 

the criterion variable (as was the case in Chapter 5) it remains undecided whether 

this may be due to low reliability of the AB measure or to the absence of a meaningful 

prognostic relationship between AB and the criterion variable.
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Theoretical integration

To improve our understanding of the factors involved in the recurrence of depression 

(see Figure 1), the studies reported in this dissertation examined three candidate 

mechanisms that were derived from current cognitive models of depression. Consistent 

with the view that negative schemata might be important in the recurrence of depression, 

heightened reflexive and reflective negative self-associations showed prognostic value 

for the duration of depressive episodes. Participants with multiple depressive episodes 

had higher CR than participants with a single depressive episode. Participants with a 

single depressive episode had higher CR than individuals with no depressive episode. 

The findings related to the relevance of AB in depression did not corroborate the view 

that AB plays a role in the recurrence of depressive symptoms or depressive disorders.

These findings give rise to important follow-up questions. Self-associations had 

predictive value for recurrence. A next interesting step in research could be to examine 

whether self-associations can be influenced by clinical interventions. This would require 

testing if self-positive associations can be strengthened and negative self-associations 

can be weakened and if indeed this would prevent recurrence of depression. One way 

could be to experimentally manipulate positive and negative self-associations in a 

group of remitted participants with a cognitive bias modification (CBM) procedure 

(e.g., Clerkin & Teachman, 2010), and to examine whether it is possible to strengthen 

positive self-associations and to weaken negative self-associations. If this would be 

the case, it could be tested in a randomized control trial, if this manipulation has an 

effect on the return of depressive symptoms and depressive relapse and/or recurrence. 

Another possibility would be to add (active and sham) CBM to preventive cognitive 

therapy for remitted individuals and to test if direct manipulation of self-associations 

can strengthen the effect of PCT to prevent recurrence (cf. Heitmann, Bennik, van 

Hemel-Ruiter, & de Jong , 2018).

As expected, the findings on CR demonstrated, that individuals with multiple 

depressive episodes showed higher (subjective) CR than participants with a single 

depressive episode. Also here the question arises if reduction of CR could help prevent 
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recurrence. First, it could be tested if CR can be lowered by a cognitive intervention. If 

so, secondly, it can be examined in a randomized control trial whether recurrence could 

be prevented in individuals with heightened LEIDS-RR scores by specifically reducing 

CR.

Our findings did not corroborate the view that attentional bias is a primary 

mechanism in the processes of recurrence of depression. Our study was limited to 

negative and positive self-descriptors. It is possible that for other types of stimuli 

results would have been different. Also, stimuli were presented at shorter and longer 

duration to measure relatively early and late processes; but it might not have been the 

right timing. It is possible that examining a different phase of attention, could lead to 

different findings. In addition, it might be that a more intention-driven direction of 

attention is more important (e.g., as measured with a free viewing task) in MDD than 

non-intentional (bottom up/data driven) attentional processes that were the focus 

of the current dissertation. Furthermore, the ECT was chosen originally, especially 

to index engagement and disengagement (Koster, de Raedt, Goeleven, Franck, & 

Crombez, 2005). New insights made clear that the ECT might not have been optimally 

suited to differentially assess engagement and disengagement of AB. Thus a task that 

can separately measure attentional engagement and disengagement of attention like 

the Attentional Response to Distal vs. Proximal Emotional Information task (ARDPEI) 

(Grafton & MacLeod, 2014) might provide different results. A first next step would 

be to use an ARDPEI task to examine the potentially differential relevance of the 

engagement and disengagement components of AB in the recurrence of depression (cf. 

Jonker, Glashouwer, Hoekzema, Ostafin, & de Jong, 2019).

Another line of thinking on next steps in research concerns the interaction 

between self-associations and CR and levels of dysfunctional beliefs in the process 

of recurrence. A first step was to test whether the relationship between CR and the 

number of depressive episodes is moderated by the strength of reflexive negative self-

associations. In two studies we found no evidence for the hypothesis that higher CR 

would be especially important as a risk factor for those with relatively strong negative 

self-associations. This suggests that self-associations and CR are independent risk 
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factors. But, it could be that the importance of different risk factors changes during the 

course of recurrence, and by experiencing more depressive episodes the interaction 

between self-associations and CR might become stronger. If so, it would be interesting 

to examine whether lowering CR would weaken negative and strengthen positive self-

associations and whether this is associated to recurrence.

Considerations for clinical practice

It is crucial to examine the possible causal role of self-associations and of CR in the process 

of recurrence; for example, whether strengthening positive self-associations or reducing 

CR lowers the chance of recurrence. This is not only important from a theoretically 

perspective as discussed in the previous section but might also provide relevant clues for 

therapists in clinical practice.

Clinicians should not only treat depression in the acute phase, but also examine who 

might be of ultra-high risk of recurrence by considering variables predicting recurrence 

such as the number of depressive episodes and subclinical residual symptoms (Klein, 

Holtman, Bockting, Heymans, & Burger, 2018; Hardeveld et al., 2010). Mindfulness Based 

Cognitive Therapy (MBCT) and PCT are effective in reducing risk of recurrence and should 

be offered to high risk groups after recovery (de Jonge et al., 2019; Biesheuvel-Leliefeld 

et al., 2015; Bockting et al., 2019, 2015, 2009, 2005; Kuyken et al., 2010). Although these 

sequential psychological interventions are recommended to prevent recurrence, there is 

scarce evidence for the exact working mechanisms of these most studied psychological 

evidence based relapse prevention interventions. Future studies should whether change 

in self-associations and of CR are potential working mechanisms of the current evidence 

base relapse prevention interventions. Next, studies should examine the clinical value 

of using screening by identifying at risk group with a simple short questionnaire like the 

Explicit Association Test (EAT) or an easy computer task like the Implicit Association Test 

(IAT) as compared to regular screening for at risk groups including well known risk factors. 

Furthermore, the effect of cognitive bias modification (CBM) as compared to current 

evidence based relapse prevention programs like PCT and/or MBCT should be studied.
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For now, we have to conclude that modifying AB is not likely to prevent depressive 

symptoms or depressive episodes for depressed or remitted participants; though it had 

seemed promising (Baert, de Raedt, & Koster, 2010). In line with this, one of the first 

randomized controlled trials testing the efficacy of attentional bias training in a group of 

MDD participants (N=126) (Ferrari, Becker, Smit, Rinck, & Spijker, 2016) only showed a 

small effect on AB towards positive stimuli, but no effect on depressive symptoms.

Conclusions

MDD is a common, devastating mental health condition. Especially, the recurrent 

nature of MDD contributes to suffering in the individual and his/her environment, as well 

as to high health care and societal costs. The current dissertation examined three cognitive 

components of the vulnerability framework for recurrence of depression: negative self-

associations, reactivity of beliefs to sad mood, and attentional bias. Consistent with the 

hypothesis that negative self-associations strengthen following prolonged activation of 

negative self-associations during depressive episodes, there was a positive relationship 

between individuals’ (reflexive and reflective) negative self-associations and the number 

of prior depressive episodes (retrospective approach) and with the duration of depressive 

symptoms (prospective approach). Participants with multiple depressive episodes showed 

higher self-reported CR than participants with a single depressive episode. Participants 

with a single depressive episode reported higher CR than never depressed individuals. 

Our findings did not corroborate the hypothesis that attentional bias away from negative 

stimuli and/or towards positive stimuli plays an important role in the processes underlying 

recurrence of depression. All in all, the studies covered in this thesis thus point to negative 

self-associations and (subjective) CR as candidate mechanisms that may contribute to the 

recurrence of depression. For both constructs, an important next step is to investigate their 

presumed causal role and thereby to determine whether the effect of current evidence based 

relapse preventions interventions (i.e. PCT and MBCT) can be explained by modification 

of self-associations and/or subjective CR. Further, it should be studied whether a targeted 

modification of negative self-associations or CR could be an effective add-on intervention 

to current relapse preventions interventions in order to reduce the relapse risk further.
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Inleiding

Een depressieve stoornis is een veel voorkomende psychische aandoening. Een 

aandoening die vaak samen gaat met ernstig lijden voor het individu en voor belangrijke 

mensen om hem of haar heen. Daar komt bij dat de aandoening hoge maatschappelijke 

kosten met zich meebrengt. Met name het recidiverende karakter van een depressieve 

stoornis draagt sterk bij aan het lijden en aan de hoge maatschappelijke kosten.

Om deze reden is het van belang om de processen beter te begrijpen die mensen 

kwetsbaar maken voor terugval. Een kwetsbaarheidsmodel voor terugkeer van 

depressieve episoden omschrijft een conceptueel kader om kwetsbaarheid van mensen 

voor terugkerende depressieve episoden beter te begrijpen. De studies in dit proefschrift 

richten zich op drie cognitieve factoren uit dit model waarvan wordt verondersteld 

dat ze een rol zouden kunnen spelen bij recidiverende depressie; zelf-associaties 

(bijvoorbeeld: “ik” – “waardeloos”), cognitieve reactiviteit (cognitieve responsiviteit 

op een negatieve stemming) en aandachtsbias (preferentiële aandacht voor bepaalde 

typen (emotionele) informatie in de omgeving). De studies in dit proefschrift beogen 

een bijdrage te leveren aan het verhelderen van de onderliggende psychologische 

mechanismen van recidivering bij depressie. Daarmee kunnen de resultaten van de 

studies mogelijk een bijdrage leveren aan theorie-gestuurde klinische interventies 

om het sterk invaliderende patroon van recidivering van depressieve episoden te 

doorbreken.

Zelf-associaties

Mensen met een depressieve stoornis denken doorgaans negatief over zichzelf en 

associëren zichzelf sterker met begrippen als waardeloos of pessimistisch dan mensen 

zonder depressieve stoornis. Eerder onderzoek heeft laten zien dat mensen die zijn 

hersteld van een depressieve stoornis minder sterke negatieve zelf-associaties hebben 

dan mensen die op dat moment wel een depressieve stoornis hebben. Maar de sterkte van 

de negatieve zelf-associaties van de groep mensen die hersteld zijn van een depressieve 
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stoornis zijn nog steeds sterker dan bij mensen die nog nooit een depressieve stoornis 

hebben meegemaakt. Dit roept de vraag op of resterende negatieve zelf-associaties 

mogelijk bijdragen aan de kwetsbaarheid voor terugval.

Hoofdstuk 2 beschrijft studies naar de rol van negatieve zelf-associaties in het 

proces van terugkeer van een depressieve episode. In de context van de Netherlands 

Study of Depression and Anxiety (NESDA), hebben we onderzocht of zelf-associaties 

gerelateerd zijn aan het aantal depressieve episoden dat mensen hebben doorgemaakt 

en/of de duur van depressieve symptomen. In een retrospectieve analyse hebben 

we onderzocht bij deelnemers die tijdens de eerste meting van NESDA niet (meer) 

depressief waren (n = 666) of het aantal depressieve episoden dat ze hadden 

doorgemaakt gerelateerd is aan de sterkte van de negatieve zelf-associaties. In een 

prospectieve analyse hebben we, bij een groep van deelnemers (n = 726) die op dat 

moment hersteld waren en een of meerdere depressieve episoden in hun geschiedenis 

hadden meegemaakt, getoetst of de duur van depressieve symptomen tussen de eerste 

meting en de follow up meting na 2 jaar de sterkte van negatieve zelf-associaties 

voorspelt.

Informatieverwerkings-theorieën maken onderscheid tussen meer automatische 

en meer gecontroleerde reacties. Als reactie op een stressvolle gebeurtenis reageren 

mensen onmiddellijk, snel en onwillekeurig door automatische activatie van al 

bestaande associaties in het geheugen; zogenaamde “reflectieve associaties”. 

Vervolgens kunnen mensen op basis van bewuste reflectie automatische gedachten 

en gedragingen eventueel bijstellen. Die reflectie kost echter tijd en capaciteit en 

gaat daardoor ook ten koste van andere dingen die aandacht vereisen. Juist ook bij 

mensen die kwetsbaar zijn voor depressie zou het zo kunnen zijn dat ze zich niet alleen 

kenmerken door negatieve reflexieve associaties, maar ook niet goed in staat zijn deze 

bij te stellen waardoor ook hun reflectieve associaties negatief zijn. Het zou kunnen 

zijn dat een cognitief litteken ontstaat: het ervaren van een depressieve episode leidt 

tot sterkere reflexieve negatieve zelf-associaties, waardoor de drempel tot negatieve 

reflectieve zelf-associaties wordt verlaagd en het risico op recidive wordt vergroot.
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De spontane, reflexieve zelf-associaties zijn gemeten met een Impliciete 

Associatie Test (IAT). Daarnaast hebben we deelnemers gevraagd om voor elk van 

de stimuluswoorden die zijn gebruikt in de IAT aan te geven op een schaal van 1 

(nauwelijks tot bijna niet) tot 5 (heel erg) in welke mate deelnemers deze woorden 

bij zichzelf vonden passen (als een expliciete maat voor subjectieve zelf-associaties 

(EAT)). De depressieve stoornis en het vaststellen van het aantal depressieve 

episoden werd gemeten met behulp van klinische beoordelingsschalen (lifetime 

Composite International Diagnostic Interview; CIDI).

Negatieve zelf-associaties (gemeten op zowel impliciet als expliciet niveau) 

lieten een positieve relatie zien met het aantal depressieve episoden (retrospectieve 

analyse) en de duur van depressieve symptomen tussen de eerste meting en de follow 

up meting 2 jaar later. Gecontroleerd voor neuroticisme en huidige depressieve 

symptomen bleef de (prospectieve analyse) relatie tussen duur van depressieve 

symptomen en negatieve zelf-associaties gemeten op expliciet niveau significant, 

de retrospectieve relatie tussen aantal depressieve symptomen en negatieve zelf-

associaties gemeten op impliciet niveau bleek net niet significant. Deze resultaten 

zijn overeenkomstig de hypothese dat negatieve zelf-associaties versterkt worden 

door langdurige activatie van negatieve zelf-associaties gedurende depressieve 

episoden.

De studies zijn correlationeel van aard, waardoor het niet duidelijk is of 

de sterkere negatieve zelf-associaties komen door een eerdere langere duur van 

depressieve symptomen, of meer een reflectie zijn van een hoger niveau van 

huidige depressieve symptomen. Een mogelijke strategie om te controleren voor 

huidige depressieve symptomen is om in toekomstig onderzoek sombere stemming 

te neutraliseren door middel van een positieve stemmingsinductie.

In de studies in dit proefschrift is de evidentie het meest sterk en consistent voor 

zelf-associaties gemeten op expliciet niveau. Verder voortbouwend op de resultaten 

van de studies uit dit proefschrift, hebben we in een recente studie gevonden dat 

specifiek reflectieve zelf-associaties terugval voorspellen. Hoewel met name in de 
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groep recent herstelde deelnemers zelf-associaties gemeten op impliciet niveau 

additionele voorspellende waarde laten zien. Het meten van zelf-associaties van 

zowel reflexief (zoals “zelf” - “opgewekt”) als reflectief niveau (“de associatie zelf 

en opgewekt past erg bij mij”) blijft van belang, hoewel beide niveaus mogelijk 

een andere rol spelen in het verloop van terugkeer in een depressieve episode. 

Omdat het correlationele bevindingen betreft, is het nodig om zelf-associaties 

experimenteel te manipuleren om te onderzoeken of zelf-associaties daadwerkelijk 

ook causaal bijdragen. Als bijvoorbeeld blijkt dat het reduceren van negatieve 

zelf-associaties leidt tot een minder groot risico op depressieve symptomen, is dat 

een ondersteuning voor de causale rol van zelf-associaties. Aansluitend zou het 

interessant kunnen zijn om te onderzoeken of het verminderen van de sterkte van 

negatieve zelf-associaties en/of het versterken van positieve zelf-associaties door 

middel van cognitieve bias modificatie procedures een toegevoegde waarde heeft 

voor bestaande therapieën als preventieve cognitieve therapie (PCT).

Cognitieve reactiviteit

Een andere cognitieve factor die mensen potentieel kwetsbaar maakt voor terugkeer 

van depressieve episoden is cognitieve reactiviteit (CR). CR is de mate van 

responsiviteit op een negatieve stemming. Iedereen ervaart wel eens een sombere 

stemming. Individuen die hoog scoren op CR zijn meer geneigd om te denken dat 

ze waardeloos zijn als ze zich een beetje somber voelen. Voor deze groep mensen 

worden negatieve schema’s over zichzelf, de wereld en de toekomst snel geactiveerd. 

CR voorspelt de eerste depressieve episode als ook de tijd tot terugval. De evidentie 

over de rol van CR als risicofactor voor terugkerende depressies is gemengd. 

Een verklaring voor de gemengde evidentie kan liggen bij het aantal voorgaande 

depressieve episoden. Een mogelijke verklaring voor deze gemengde bevindingen 

is dat in deze studies er geen rekening werd gehouden met het aantal depressieve 

episoden. Bij de ontwikkeling van een enkele of van meerdere depressieve episoden 

kunnen verschillende factoren betrokken zijn. Er is sterk bewijs dat het risico op 

terugval hoger is voor individuen met meerdere depressieve episoden dan individuen 
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met een enkele depressieve episode. Verhoogde CR kan vooral belangrijk zijn als 

risico factor voor de ontwikkeling van meerdere depressieve episoden en minder 

voor de ontwikkeling van een eerste depressieve episode. Als dat zo is, dan zou een 

groep deelnemers met meerdere voorgaande depressieve episoden een hogere score 

op CR laten zien dan een groep deelnemers met een enkele depressieve episode. Uit 

voorgaand onderzoek beschreven in hoofdstuk 2 bleken negatieve zelf-associaties 

voorspellend voor terugkeer van een depressieve episode. Een hypothese is dat 

verhoogde CR met name het risico op terugkeer van depressie vergroot bij herstelde 

mensen met relatief sterke negatieve zelf-associaties. Anders gezegd, mogelijk 

wordt de relatie tussen CR en het aantal depressieve episoden aldus gemodereerd 

door de sterkte van de negatieve zelf-associaties.

De studies beschreven in hoofdstuk 3 zijn daarom ontworpen om te 

onderzoeken of CR inderdaad sterker is in personen met meerdere episoden 

vergeleken met mensen met een of geen voorgaande depressieve episoden. Tevens 

is getoetst of de relatie tussen het aantal depressieve episoden en CR relatief sterk 

is voor deelnemers met relatief sterke negatieve zelf-associaties. Een deel van dit 

hoofdstuk is gebaseerd op gebruik van data van de NESDA (studie 1) en vergelijkt 

deelnemers die nooit depressief zijn geweest (n = 901) met herstelde deelnemers 

met of een enkele depressieve episode (n = 336) of minimaal 2 eerdere depressieve 

episoden (n = 273). In studie 2 zijn alleen deelnemers geïncludeerd met minimaal 2 

eerdere depressieve episoden (n = 273). De Leiden Index of Depression Sensitivity 

Revised (LEIDS-R) is gebruikt om CR te indexeren en een Impliciete Associatie Test 

(IAT) om zelf-associaties op impliciet niveau te meten. De diagnose depressieve 

stoornis en het vaststellen van het aantal depressieve episoden is gemeten met 

behulp van klinische beoordelingsschalen (CIDI) en het Life Chart Interview (LCI).

Herstelde deelnemers met meerdere depressieve episoden in hun geschiedenis 

rapporteerden significant hogere CR dan deelnemers met een enkele of geen 

depressieve episode in hun geschiedenis. De herstelde deelnemers met meerdere 

depressieve episoden in studie 2 rapporteerden hogere CR dan de deelnemers 

van studie 1. Binnen de groep deelnemers met meerdere depressieve episoden in 
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hun geschiedenis was CR niet verhoogd als een functie van het aantal depressieve 

episoden, zelfs niet als met individuele verschillen in negatieve zelf-associaties 

rekening werd gehouden. De bevindingen uit de studie zijn consistent met de 

hypothese dat hoge CR deelnemers kwetsbaar maakt voor terugkeer van een 

depressieve episode en dat CR minder relevant lijkt voor de ontwikkeling van een 

incidentele depressieve episode. Deze resultaten suggereren dat CR een belangrijk 

aangrijpingspunt is voor interventies die als doel hebben de terugkeer van 

depressieve episoden te voorkomen.

Vanwege het cross-sectionele design van de studie kan er geen finale 

conclusie worden getrokken over de richting van het verband tussen CR en het 

aantal depressieve episoden. Het kan niet worden uitgesloten dat hoge CR het 

resultaat is van het doormaken van depressieve episoden. Voor toekomstig 

onderzoek is het van belang om in een longitudinaal design te onderzoeken of het 

inderdaad zo is dat hogere CR kan worden gezien als een risicofactor voor meerdere 

depressieve episoden (pre-morbide karakteristiek), of dat CR juist beter kan worden 

geïnterpreteerd als een consequentie van het ervaren van (meerdere) depressieve 

episoden. Zelfs als hogere CR als de consequentie kan worden gezien in plaats van 

de voorloper van voorgaande depressieve episoden, kan het nog steeds zo zijn dat 

verhoogde CR een risicofactor is die mensen kwetsbaar maakt voor terugkeer van 

een depressieve episode (“scarring”-hypothese).

Een belangrijke volgende stap zou dan ook zijn om te onderzoeken of CR 

voorspellende waarde heeft voor de terugkeer van depressieve episoden. Bij mijn 

weten is er nu één studie waaruit blijkt dat CR (en specifiek de sub-schaal ruminatie 

van de LEIDS-RR) voorspellende waarde heeft voor tijd tot terugval gedurende een 

periode van 3,5 jaar. Om de causale rol van CR in de terugkeer van depressieve 

episoden te onderzoeken, is het van belang om te toetsen of het reduceren van 

CR (bijvoorbeeld met bestaande evidence based terugvalpreventie programma’s 

zoals de PCT en mindfulness based cognitive therapy (MBCT) ook het risico op een 

volgende depressieve episode vermindert.
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Aandachtsbias

Hoofdstuk 4 richt zicht zich op de vraag of vertekening van aandacht (aandachtsbias) 

mogelijk betrokken is bij (de terugkeer van) depressieve klachten. Selectieve aandacht 

voor negatieve informatie en de relatieve onmogelijkheid om aandacht los te maken van 

negatief materiaal kan leiden tot onvermogen om negatieve cognitieve processen, zoals 

ruminatie, te stoppen, wat op zijn beurt weer kan leiden tot negatief affect. Evidentie 

voor de rol van aandachtsbias bij de terugkeer van depressie episoden komt voornamelijk 

uit analoge studies of kleine, heterogene klinische studies.

In deze studie wordt de mogelijke rol van aandachtsbias voor negatieve en 

positieve stimuli en algemene dreigwoorden onderzocht bij het terugkerende proces van 

depressieve episoden in een strikt gedefinieerde klinische groep van deelnemers met een 

depressieve stoornis zonder een angststoornis nu of in hun geschiedenis, een gemengde 

groep deelnemers met een depressieve stoornis met een co-morbide angststoornis en 

een groep deelnemers die op dat moment hersteld was van een depressieve stoornis in 

hun geschiedenis. In een cross-sectionele opzet werd zowel de specificiteit van de stimuli 

als het tijdsverloop van aandachtsbias in deze groepen onderzocht.

Binnen de NESDA-data zijn alle deelnemers geselecteerd met een pure depressieve 

stoornis zonder een geschiedenis van een angststoornis (n = 29), alle deelnemers met 

huidige depressieve stoornis en co-morbide angststoornis(sen) (n = 86), alle herstelde 

deelnemers met een of meerdere depressieve episoden in hun geschiedenis (n = 294), 

en deelnemers zonder (een geschiedenis van) depressieve stoornis of angststoornis (n = 

474) (de vergelijkingsgroep). AB is gemeten met een verbale exogene cueing taak (ECT) 

met zowel korte als lange presentatietijden (500 en 1250 ms) en 4 stimuli typen (negatief 

´nutteloos´, positief ´opgewekt´, dreig ´aanval´ en neutraal ´kapstok´). We berekenden 

zowel de traditionele AB index als een trial level (dynamische) AB index. Beide soorten 

AB indices lieten geen AB zien voor negatieve stimuli bij deelnemers met een depressieve 

stoornis of met een gemengd beeld: een depressieve stoornis/angststoornis. Specifiek bij 

de langere presentatietijden (1250 ms) lieten herstelde deelnemers een sterkere AB voor 

negatieve stimuli zien dan de vergelijkingsgroep.
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In deze studie is een verbale ECT gebruikt om AB te meten; een taak oorspronkelijk 

specifiek ontworpen om het verschil tussen richten of het weghalen van aandacht 

te meten. Nieuwe inzichten maken duidelijk dat de ECT misschien niet optimaal 

ontworpen is om dit verschil te meten. Het zou interessant zijn om in toekomstig 

onderzoek een specifiek daarvoor ontworpen taak te gebruiken; zoals de Attentional 

Response to Distal vs Proximal Emotional Information (ARDPEI) en te kijken of 

dit andere resultaten zou opleveren. De grootte van de onderzoeksgroepen is een 

verbetering ten opzichte van eerdere studies. Sommige groepen zijn door de strikte 

selectie klein, waardoor voor sommige groepscontrasten het statistische vermogen 

onvoldoende was om verschillen in AB te vinden met gemiddelde of kleine effecten. 

Tijdens het proces van het vertalen van de temporele dynamische variabelen van 

een visuele dot-probe taak met 3 categorieën van stimuli naar deze verbale ECT met 

4 categorieën hebben we pragmatische keuzen moeten maken. Hierdoor kan het zijn 

dat de huidige taak niet optimaal is ontworpen om de temporele aspecten van AB te 

meten. Door het cross-sectionele ontwerp van de studie kan geen conclusie worden 

getrokken over de richting van het verband wat is gevonden bij herstelde mensen met 

een sterkere AB voor negatieve stimuli dan de vergelijkingsgroep.

Al met al bieden de bevindingen uit deze studie geen ondersteuning voor het idee 

dat een AB naar negatieve of weg van positieve stimuli kritisch betrokken is bij huidig 

depressieve deelnemers. Echter, de relatief hoge (minder negatieve) AB scores voor 

negatieve stimuli bij herstelde deelnemers wijst op de mogelijkheid dat een AB voor 

negatieve informatie betrokken kan zijn als risicofactor bij terugkerende depressieve 

episoden.

Voorspellende waarde van aandachtsbias

Herstelde deelnemers met een of meerdere voorgaande depressieve stoornissen in het 

verleden laten een aandachtsbias zien voor negatieve stimuli (zoals “waardeloos”); zie 

hoofdstuk 4. Als vervolg stap hebben we onderzocht of deze AB ook voorspellend is 

voor toekomstige depressieve episoden en/of het hebben van depressieve symptomen 
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tijdens de follow up metingen 2 en 4 jaar later (hoofdstuk 5). In een longitudinale studie 

met behulp van data van de NESDA zijn deelnemers geselecteerd die waren hersteld van 

een depressieve stoornis (n=918). Aandachtsbias is gemeten met een verbale ECT; met 2 

presentatietijden (500 en 1250 ms) en 3 stimulus typen (negatief, positief en neutraal). 

Na een tijdsperiode van 2 en van 4 jaar nadat de deelnemers de ECT hadden gedaan, zijn 

terugkerende depressieve stoornis en depressieve symptomen gemeten. De diagnose 

depressieve stoornis is gemeten met behulp van klinische beoordelingsschalen (CIDI) 

en depressieve symptomen met zelfrapportage vragenlijsten (IDS-SR). Een verhoogde 

kans op terugkeer was noch geassocieerd met (verhoogde) AB voor negatieve stimuli 

noch met (verlaagde) AB voor positieve stimuli. Kortom, de bevindingen bieden geen 

ondersteuning voor de hypothese dat een aandachtsbias richting negatieve stimuli of 

weg van positieve stimuli een kritische rol speelt in de terugkeer van depressie.

Op dit moment is echter een debat gaande over de betrouwbaarheid van 

prestatietaken; ook over de ECT. Om tot een meer finale conclusie te komen, is het 

van belang de huidige studie te repliceren met taken die gebruik maken van AB indices 

met geverifieerde psychometrische kwaliteiten. Voor deze studie zijn deelnemers 

geselecteerd waarbij het natuurlijk verloop van depressie kon worden gemeten. Het 

kan zijn dat juist AB gemeten na stemmingsinductie in het laboratorium voorspellende 

waarde heeft voor terugkeer van een depressieve episode. Ook kan een volgende stap in 

onderzoek zijn om het meemaken van belangrijke levensgebeurtenissen als moderator 

te onderzoeken op de relatie tussen AB en terugkeer van depressieve episoden.

Conclusie

Een depressieve stoornis is een veelvoorkomende psychische aandoening, die veel 

lijden met zich meebrengt. Vooral het terugkerende karakter van een depressie draagt 

bij aan het lijden van het individu en zijn/haar omgeving, en gaat gepaard met hoge 

gezondheidszorg- en maatschappelijke kosten. Geïnspireerd op het conceptuele 

kader om kwetsbaarheid voor terugkeer van depressieve episoden te voorspellen 

richtte dit proefschrift zich op drie kandidaat-factoren die mogelijk bijdragen aan het 
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recidiverende karakter van depressie: negatieve zelf-associaties, cognitieve reactiviteit 

(in reactie op een sombere stemming) en aandachtsbias.

Al met al wijzen de cross-sectionele en prospectieve bevindingen in dit 

proefschrift naar negatieve zelf-associaties en (subjectieve) CR als belangrijke 

kandidaat factoren die kunnen bijdragen aan terugkeer van depressieve episoden. Een 

belangrijke volgende stap is om de veronderstelde causale rol van zelf-associaties en 

subjectieve CR te onderzoeken. Een manier op dit verder uit te zoeken is door vast te 

stellen of experimentele modificatie van zelf-associaties en/of subjectieve CR de kans 

op het terugkeren van depressie verlaagt. Vervolgens zou kunnen worden onderzocht of 

gerichte modificatie van zelf-associaties of CR een effectieve toegevoegde interventie 

kan zijn aan de huidige terugvalpreventie interventies, met als uiteindelijk doel het 

reduceren van het risico op terugval.
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