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Depression
The diagnosis of Major Depressive Disorder (MDD; also referred to as de-
pression) describes a period of at least two weeks in which symptoms are 
present almost every day, for most of the time, and are associated with a sig-
nificant burden or change in functioning (American Psychiatric Association, 
2000; American Psychiatric Association, 2013). The co-occurrence of mini-
mally five of the symptoms, including at least one of the two core symptoms 
of depression, sad mood and loss of interest or pleasure, is required. There is 
great variety in the symptoms experienced by individuals diagnosed with a 
depression (Fried & Nesse, 2015; Zimmerman, Ellison, Young, Chelminski, 
& Dalrymple, 2015). For example, one patient may experience persistent sad 
mood, loss of appetite, sleep and concentration and loss of energy, where-
as another patient may suffer from a loss of interest and pleasure, excesses 
of sleep and appetite, feelings of restlessness and recurring thoughts about 
death and suicide.

Emotional disturbances in depression — How do you feel?
Emotional disturbances are a hallmark symptom of depression; both excess-
es of negative affect (e.g. sadness, guilt) and the absence of positive affect (e.g. 
anhedonia) are symptoms described in the diagnosis (American Psychiatric 
Association, 2013). Overall, individuals diagnosed with depression experi-
ence greater negative affect and lower positive affect than those without a 
diagnosis of depression (O’Hara, Armeli, Boynton, & Tennen, 2014). More-
over, after a depressive episode, affective disturbances persist (Iacoviello, 
Alloy, Abramson, & Choi, 2010; Rucci et al., 2011). In previously depressed 
individuals, these affective disturbances are related to reduced quality of life 
(Benvenuti et al., 2010) and poorer psychosocial functioning (Romera et al., 
2013). Finally, levels of subjectively experienced affect have been found to 
partly determine the future course of depression (Charles, Piazza, Mogle, Sli-
winski, & Almeida, 2013; de Jonge et al., 2017; Morris, Bylsma, & Rottenberg, 
2009; Rucci et al., 2011; van Rijsbergen, Bockting, Berking, Koeter, & Schene, 
2012). Thus, affective disturbances play a central role in the onset, mainte-
nance, and recurrence of depression. Studying and understanding emotion-
al disturbances may therefore help inform the treatment and prevention of
depression.
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Chapter 1

Preventing depressive relapse
MDD is characterized by a high prevalence and a recurrent course, which 
adds to the considerable societal and personal burden of depression (Bock-
ting, Hollon, Jarrett, Kuyken, & Dobson, 2015; Kessler et al., 2005; Kupfer, 
Frank, & Phillips, 2012; Solomon et al., 2000). After having experienced a de-
pressive episode, the risk of experiencing another depressive episode ranges 
from 40–90%, with increasing risk of relapse or recurrence after each pre-
vious depressive episode (Eaton et al., 2008; Hardeveld, Spijker, De Graaf, 
Nolen, & Beekman, 2010; Moffitt et al., 2010).

There are several empirically supported treatments for depression and 
depressive relapse, including pharmacological and psychological interven-
tions. But many individuals do not respond and the relapse rate remains 
unacceptably high (Bockting et al., 2015). The treatment of depression and 
the prevention of relapse should be improved in order to lower the burden 
of depression. Achieving affective change may be a crucial aspect of these 
interventions, given the pivotal role of affective disturbances in depression. 
Affective change is examined in this thesis as an important step towards de-
veloping innovative and potentially personalized preventive interventions 
for depressive relapse.

Note on terminology: Relapse or recurrence?
A distinction between relapse and recurrence can be made wherein relapse 
describes a subsequent depressive episode before the patient is well and tru-
ly recovered from the previous episode, whereas recurrence is reserved for 
a subsequent depressive episode after a longer period of stable remission. 
However, the terms relapse and recurrence are often used interchangeably 
in the literature, given that both terms refer to a diagnosis of a depressive ep-
isode with a history of at least one previous depressive episode (Bockting et 
al., 2015). Moreover, there is controversy on whether distinguishing between 
relapse and recurrence is relevant for prevention of relapse (Beshai, Dobson, 
Bockting, & Quigley, 2011). Therefore, no such distinction will be made in the 
current thesis.
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Emotion, mood, and affect
“Everyone knows what an emotion is until asked to give a definition. 

Then it seems that no one knows.” 
Fehr & Russell, 1984, p. 464

Although the quote cited above is more than 30 years old, there is still no con-
sensus on exactly what emotions are (Rottenberg, 2017). The word ‘emotion’ 
stems from the Latin word movere (‘to move’) and refers to putting things 
in motion. There is an assumption about the concept of emotion underlying 
this word. Emotion is represented as a force within an individual that drives 
behavioral responses, e.g. “I lie awake with my eyes wide open and my ears 
tuned to every sound in the house because I’m afraid.” However, the diagno-
sis of depression does not rely on an objectively assessed “force within an in-
dividual,” but on a subjective experience. Evidence is accumulating that such 
subjectively experienced disturbances may indeed be essential in depression 
research (Joormann & Stanton, 2016). Accordingly, affect will be studied in 
this thesis as a subjectively experienced state, without any assumption on 
what these states reflect precisely.

Affect is often used as an umbrella term (Frijda, 1994) and encompasses 
several similar but somewhat different constructs (Morris, 1999; Russell & 
Barrett, 1999), such as core affect, emotion, and mood. Core affect describes 
the state of how someone feels at that moment (Russell, 2009), emotion usu-
ally refers to a transient state-like response or experience, and mood reflects 
a more longer-lasting affective state (Russell, 2003).

Affective change
There are several forms of affective change relevant to depression. The first 
is change in overall levels of negative and positive affect, the (residual) symp-
toms of depression. The second is affective reactivity, i.e. changes in affect in 
response to events. Affect may change in response to all kinds of events. For 
example, in response to a stressful situation, in response to meeting a friend, 
but also in response to the occurrence of a stressful thought or a positive 
memory. In laboratory settings, affective reactivity may be operationalized 
as affective change in response to a sad mood induction. A typical sad mood 
induction consists of recalling a sad memory whilst listening to Prokofiev’s 
Russia under the Mongolian Yoke at half speed. Affective reactivity may be 
disturbed in currently (Bylsma, Taylor-Clift, & Rottenberg, 2011; Bylsma, 
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Morris, & Rottenberg, 2008) and previously depressed individuals (van Win-
kel et al., 2015), and may be related to the future course of depression (Leth-
bridge & Allen, 2008; van Rijsbergen et al., 2013; Wichers et al., 2010; Wich-
ers et al., 2009). However, not all studies find a predictive effect of affective 
reactivity (Jarrett et al., 2012; Segal et al., 2006).

The third form of affective change relevant to depression is affective 
temporal dynamics, i.e. how affect fluctuates over time. This phenomenon 
has recently gained attention in depression research. Although several other 
indexes of temporal dynamics have been studied and implicated in depres-
sion (such as affective variability, Wichers, Wigman, & Myin-Germeys, 2015; 
affective instability, Thompson et al., 2012; and affective differentiation, 
Demiralp et al., 2012), the concept of affective inertia has gained particular 
attention in the context of recurrent depression (van de Leemput et al., 2014; 
Wichers, Groot, & Psychosystems, ESM Group, EWS Group, 2016). High af-
fective inertia describes an affective process of moment-to-moment change 
that is resistant to environmental influences. It represents the degree to 
which affect can be predicted from earlier assessments of affect. Interesting-
ly, an increase in affective inertia has been implicated specifically in the tra-
jectory towards a depressive episode (Trull, Lane, Koval, & Ebner-Priemer, 
2015) as an early warning signal of a transition into a depressive state (van de 
Leemput et al., 2014).

In sum, depressive relapse may be related to change in overall levels of 
positive and negative affect, affective reactivity and affective inertia. In this 
thesis, affective changes in response to recall of an aversive autobiographical 
memory will be investigated, as well as affective change from one moment to 
the next, and affective change over a longer period of time.

Assessing affective change  — Experience sampling methodology
Affective change can be examined by repeated assessment of affect within 
one individual, for example by assessing subjectively experienced affect be-
fore and after an intervention. Furthermore, experience sampling methods 
have been developed to repeatedly assess emotions within the flow of the 
daily life of an individual (Csikszentmihalyi & Larson, 1987; Delespaul, 1995; 
Myin-Germeys et al., 2009; Shiffman, Stone, & Hufford, 2008).

Experience sampling methodology may be used examine affect and 
affective change where it really matters, namely in the daily life of a pa-
tient (Myin-Germeys et al., 2009). Affect is repeatedly assessed within one 
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individual, allowing for the examination of how affect fluctuates from one 
moment to the next. From the resulting time series of affect, affective re-
activity can be assessed as the strength of the relation between context and 
affective state (Wichers et al., 2015) and several indexes can be calculated 
to describe the affective dynamics, including affective inertia (Trull et al., 
2015). In this thesis, affective changes will be examined both in the labora-
tory (where participants will be asked repeatedly to rate their subjectively 
experienced emotions), and in daily life (where experience sampling meth-
odology will be used).

In sum, affect and affective change appear crucial in depression. Exam-
ining how affective experiences can be changed using psychological inter-
ventions may be of clinical relevance and may therefore contribute to the 
improvement of existing interventions. Understanding processes that main-
tain affective disturbances may furthermore facilitate the development of 
innovative and potentially personalized and more effective preventive inter-
ventions for depressive relapse.

Mental imagery  — The mind’s eye
Affect seems to be closely related to mental imagery, and therefore men-
tal imagery has recently gained scientific attention in depression research 
(Holmes, Blackwell, Burnett Heyes, Renner, & Raes, 2016; Weßlau & Steil, 
2014).

What is mental imagery?
Mental images are an everyday phenomenon experienced by the vast major-
ity of individuals (Nelis, Holmes, Griffith, & Raes, 2014). For example, when 
someone is having a memory of a favorite holiday, imagining solutions for 
a problem at hand, or anticipating an upcoming event, mental images may 
arise. One experiences mental imagery when one has something in mind that 
resembles sensory perception, in the shape of, for instance, visual (seeing), 
auditory (hearing), olfactory (smelling), and physical sensations (feeling). In 
other words, a mental image can be conceptualized as a ‘weak form of per-
ception’ (Pearson, Naselaris, Holmes, & Kosslyn, 2015) which can be repre-
sented in different sensory modalities (Weßlau & Steil, 2014). Accordingly, 
mental imagery is defined as “representations and the accompanying experi-
ence of sensory information without a direct external stimulus” (Pearson et 
al., 2015). It is frequently described as “seeing with the mind’s eye” or “hear-
ing with the mind’s ear” (e.g. Kosslyn, Ganis, & Thompson, 2001).
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Mental images can be very diverse. The things that are represented by 
use of mental imagery may reflect actual events (such as autobiographical 
memories, e.g. a favorite holiday), but may also be based on imagination (e.g. 
anticipating an upcoming event). Also, these images may either be generated 
voluntarily (for example when trying to imagine whether a new couch would 
fit in the room) or pop up unbidden (for example when a smell suddenly 
initiates a mental image of baking a birthday cake as a child). Moreover, men-
tal imagery, though in itself a very normal sensation, may take on abnormal 
forms and may play an important role in abnormal psychology, as is further 
elaborated upon below.

Mental imagery and affect
Mental imagery is more strongly related to affective experiences than verbal 
material is (Holmes et al., 2016). Empirical evidence for this emotion-evoking 
property of mental imagery stems from laboratory experimental studies. Par-
ticipants who were instructed to process stimuli in an imagery-based manner 
responded with greater affective change than participants instructed to pro-
cess the exact same stimuli in a verbal manner (Holmes & Mathews, 2010). 
Imagery-based processing of positively valenced stimuli has been found to 
not only reduce negative emotions (Holmes, Mathews, Dalgleish, & Mack-
intosh, 2006; Holmes, Mathews, Mackintosh, & Dalgleish, 2008; Holmes, 
Lang, & Shah, 2009), but also to increase positive affect (Holmes et al., 2006; 
Holmes et al., 2009; Pictet, Coughtrey, Mathews, & Holmes, 2011) and pro-
tect against the affective impact of a negative mood induction (Holmes et al., 
2009). In contrast, imagery-based processing of negatively valenced stimuli 
resulted in more anxiety (Holmes & Mathews, 2005; Holmes et al., 2008). In 
sum, mental imagery has been found to amplify affective responses to both 
negatively valenced and positively valenced stimuli in non-clinical samples.

Negative mental imagery in depression
Of the currently depressed individuals, 32% to nearly a 100% suffer from neg-
ative mental images (for a review, see Weßlau & Steil, 2014). They may expe-
rience negative memories or suicidal imagery of the future (Weßlau & Steil, 
2014) and depressive thoughts that are present in an imagery-based manner 
(Moritz et al., 2014). Highly vivid negative mental imagery that pops up un-
bidden — so-called intrusive mental imagery — is a transdiagnostic process, 
associated with the onset and maintenance of a variety of mental disorders 
(Çili & Stopa, 2015). In depression, intrusive mental imagery often (70%) has 
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an autobiographical nature and almost half of the intrusive mental images 
concern interpersonal problems (Weßlau, Lieberz, Oertel-Knöchel, & Steil, 
2016). Compared to never depressed individuals, currently depressed indi-
viduals have been found to react to intrusive memories with more sadness 
and helplessness and experience their intrusive memories as more vivid and 
distressing (Newby & Moulds, 2011a).

The role of mental imagery in the remitted phase of depression is un-
clear. To date, two studies did not find abnormalities in frequency or char-
acteristics of intrusive mental imagery in previously depressed individuals 
compared to never depressed individuals (Newby & Moulds, 2011a; Spence-
ley & Jerrom, 1997). However, intrusive negative mental imagery has been 
found to be prospectively predictive of depressive symptomatology. Intru-
sive images were found to be predictive of future depression in both a com-
munity sample (Newby & Moulds, 2011b) and a depressed sample (Brewin, 
Reynolds, & Tata, 1999). In a large web-based study, negative mental images 
were predictive of depressive symptomatology two months later, over and 
above baseline depression scores (Weßlau, Cloos, Höfling, & Steil, 2015). In 
sum, negative mental images seem to play a role in the course of depression.

Mental imagery in the treatment of (recurrent) depression
In clinical practice, therapists may ask about mental images to connect to 
the mental landscape of the patient (Di Simplicio, McInerney, Goodwin, At-
tenburrow, & Holmes, 2012; Holmes et al., 2016). Furthermore, intervention 
techniques may be used that target mental imagery. Preliminary results indi-
cate that intrusive mental images in depression may be targeted using imagi-
nal exposure (Kandris & Moulds, 2008) or imagery rescripting (Brewin et al., 
2009; Wheatley et al., 2007). In imagery rescripting, a patient can change the 
content of a problematic image into something more benign by using imag-
ination (Holmes, Arntz, & Smucker, 2007). The patient might, for example, 
introduce a friend who comforts the patient into the distressing image, or im-
age an alternative, and much more pleasant, ending to the problematic sce-
nario. Techniques that promote positive imagery are also used in treatments 
to prevent relapse in recurrent depression (Bockting et al., 2015). Thus, in ad-
dition to the current intervention techniques, which are mostly verbal, there 
is potential for using mental imagery to enhance treatment effects (Holmes 
et al., 2016; Ji, Heyes, MacLeod, & Holmes, 2015).
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In sum, mental imagery may play a role in affective disturbances in de-
pression (Holmes et al., 2016; Weßlau & Steil, 2014). Furthermore, depres-
sion is associated with an abundance of negative (autobiographical) imagery 
(Holmes et al., 2016), and negative mental images are associated with the 
onset, maintenance and recurrence of depressive symptomatology. Finally, 
there is potential for using mental imagery in therapeutic settings (Holmes et 
al., 2016; Ji et al., 2015). Therefore, understanding the role of mental imagery 
and affect may further improve interventions in depression.

Thesis outline
In this thesis, three lines of research will be presented that explore affective 
changes in the context of depression. First, two studies will investigate how 
interventions may alter affective experiences after aversive autobiographical 
memory recall. Second, two studies will examine how imagery-based pro-
cessing may be related to affective changes after aversive autobiographical 
memory recall and in daily life. Finally, it will be explored whether individual 
differences in negative affective trajectories can be detected during relapse 
prevention interventions that may be clinically relevant in terms of predict-
ing future relapse. In the final chapter of this thesis, it will be discussed how 
these three lines of research may converge to further understanding of the 
role of affective change and mental imagery in depression.

1: How intervention techniques change affect
In the first part of this thesis, it will be examined how imagery rescripting and 
mindfulness-based cognitive therapy change affective experiences. A series 
of experiments using imagery-based autobiographical memories in non-clin-
ical samples will be presented. In Chapter 2, two studies will be described 
that examine whether changing mental imagery also impacts the associat-
ed affective responses. It is hypothesized that making perceptual changes to 
an aversive autobiographical memory will result in affective change, given 
the ‘affect amplifying’ property of mental imagery. This hypothesis stands in 
contrast to the idea that changes to the meaning-relevant content of a mem-
ory have to be made for imagery rescripting to be effective, as suggested by 
current cognitive hypotheses of imagery rescripting (Arntz, 2012; Cooper, 
2011; Grunert, Weis, Smucker, & Christianson, 2007; Ohanian, 2002; Wheat-
ley & Hackmann, 2011).

The experiment described in Chapter 3 will examine whether per-
forming attentional breathing during recall of an aversive autobiographical 
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memory impacts subsequent recall. This experiment is inspired by previous 
experiments of van den Hout and colleagues (2011), that examined whether 
the effectiveness of mindfulness-based cognitive therapy in preventing re-
lapse in depression (Piet & Hougaard, 2011) can be (partly) explained using a 
working memory model.

Thus, the studies presented in the first part of this thesis examine how 
psychological interventions – i.e. imagery rescripting and mindfulness-based 
cognitive therapy – alter affective experiences. These experiments will there-
by investigate the working mechanisms of imagery rescripting and mindful-
ness-based cognitive therapy. This is important because to date “we still have 
little idea of precisely how treatment works” (Kazdin, 2016, p. 428), while 
identifying the working mechanisms of treatment is crucial for optimization 
of therapeutic change (Kazdin, 2007).

2: The role of mental imagery in affective disturbances
Mental imagery may play a role in affective disturbances in depression 
(Holmes et al., 2016; Weßlau & Steil, 2014). In the second part of this thesis, 
therefore, the role of imagery-based processing in the affective responses to 
recall of aversive autobiographical memories and in daily life will be inves-
tigated. In Chapter 4, an experimental study will be presented which inves-
tigates whether imagery-based processing enhances the affective impact of 
aversive autobiographical memory recall compared to verbal processing.

In Chapter 5, a study design will be presented which describes the addi-
tion of experience sampling methodology to a randomized controlled relapse 
prevention trial. In Chapter 6, the relation between mental imagery and af-
fect in the daily life of previously depressed and never depressed individuals 
will be explored using experience sampling methodology. Examples of imag-
ery-based processing in daily life will be described.

When the processes that cause and maintain psychopathology trans-
diagnostically are understood (Craske, 2012; Nolen-Hoeksema & Watkins, 
2011; Watkins, 2015), these causal mechanisms may be targeted in therapy, 
and consequently treatment outcomes may improve (Greeson, Garland, & 
Black, 2014; Mansell, Harvey, Watkins, & Shafran, 2008). Identifying the 
mechanisms and processes at work for the individual patient would enable 
therapist to transdiagnostically target the underlying mechanisms, rather 
than the resulting symptomatology (Watkins, 2015).
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3: Within-individual affective trajectories during relapse 
prevention treatment
In Chapter 7, it will be investigated whether individual trajectories in nega-
tive affect, both with regard to mean levels and inertia, can be detected using 
experience sampling methodology. If individual differences in affective tra-
jectories can be detected, and if these are related to subsequent depressive 
relapse, they may be used to inform personalized relapse prevention.

Finally, these chapters will be integrated in a discussion of the scientific 
and clinical implications of the findings in Chapter 8.
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