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Affective disturbances play a role in the onset, maintenance, and recurrence 
of depression. This thesis examined affective change in a series of studies. 
First, it was examined how interventions may change affective experiences 
after aversive autobiographical memory recall; second, how imagery-based 
processing may be related to within-individual affective changes; and finally, 
whether during relapse prevention interventions, individual differences in 
negative affective trajectories can be detected that may be clinically relevant 
for future relapse.

Affective change during emotion-focused 
interventions
In Chapters 2 and 3, it was examined how psychological intervention tech-
niques — imagery rescripting and mindfulness-based cognitive therapy — 
may change affective experiences using aversive autobiographical memo-
ries in non-clinical samples. The results show that there are many ways to 
change affective experiences after aversive autobiographical memory recall, 
including simply changing colors in the memory or performing an attention-
al breathing exercise during recall.

Imagery rescripting
How imagery rescripting techniques may result in affective change was 
examined in Chapter 2. Based on the ‘affect amplifying’ property of men-
tal imagery, we proposed that changing perceptual features of an aversive 
autobiographical memory, which do not explicitly target the meaning-rele-
vant content, may produce a corresponding change in the affective impact 
of subsequent memory recall. In two experimental studies, recall only of an 
aversive autobiographical memory was compared to different imagery re-
scripting techniques during recall, namely either making perceptual changes 
(e.g., changing the color of objects in the memory), or making conceptual, 
meaning-relevant changes (e.g., imagining a comforting friend in the memo-
ry). As hypothesized, the results of both studies demonstrated that perceptu-
al as well as conceptual imagery rescripting techniques reduce the emotional 
impact of the memory during subsequent recall. So, affective change could 
be achieved without directly targeting the meaning-relevant content of the 
memory.

The results in Chapter 2 thereby cast doubt on the cognitive hypoth-
eses of the effectiveness of imagery rescripting (Arntz, 2012; Cooper, 2011; 
Grunert et al., 2007; Ohanian, 2002; Wheatley & Hackmann, 2011). These 
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cognitive hypotheses pose that changes to the meaning-relevant content of 
the memory have to be made for imagery rescripting to be effective. If ex-
tended to clinical samples, these findings may add to a body of literature 
stating that it is unclear whether cognitive change drives the effectiveness of 
psychological interventions (Lorenzo-Luaces, German, & DeRubeis, 2015).

Over the years, empirical evidence has accumulated that supports the 
effectiveness of imagery rescripting for reducing symptomatology transdiag-
nostically (Arntz, 2012; Morina, Lancee, & Arntz, 2017). However, large ran-
domized controlled trials are lacking (Morina et al., 2017). Furthermore, the 
effectiveness of imagery rescripting as a stand-alone treatment needs to be 
examined, because many of the studies to date examined imagery rescripting 
as part of a treatment package (Morina et al., 2017). Whether imagery re-
scripting can be effective in the treatment and prevention of depression, and 
whether these effects are brought about by changing affective experiences is 
a question for further research.

Mindfulness-based cognitive therapy
In Chapter 3, the effects of attentional breathing during aversive autobi-
ographical memory recall were examined. Attentional breathing — focusing 
attention of the continuous process of breathing in and out — was used as an 
operationalization of the breathing space exercise which is used to practice 
mindfulness in mindfulness-based cognitive therapy, an effective interven-
tion for reducing relapse in recurrent depression (Kuyken et al., 2016). Two 
previous experiments had demonstrated that attentional breathing taxes 
working memory (van den Hout et al., 2011). It then follows from a working 
memory model (Andrade et al., 1997; Baddeley, 1997) that attentional breath-
ing during recall of an aversive autobiographical memory, like any other 
working memory taxing task (for an overview, see van den Hout & Engel-
hard, 2012), might render subsequent recall less vivid and unpleasant (An-
drade et al., 1997). Whether this working memory model may explain (part 
of ) the effectiveness of mindfulness-based cognitive therapy, as proposed by 
van den Hout et al (2011), was investigated in Chapter 3. The effects of at-
tentional breathing during recall of an aversive autobiographical memory on 
the vividness and unpleasantness of subsequent recall were compared to a 
control condition (recall only).

The expected effects of attentional breathing during recall on vividness 
and unpleasantness of subsequent recall were not found. Bayesian statistics 
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were used to combine the results of this experiment with the mixed findings 
of all previous studies that compared the effects of attentional breathing on 
subsequent recall of aversive autobiographical memories to a control condi-
tion (Slofstra et al., 2016; van den Hout et al., 2011). It was evaluated wheth-
er the combined data provided support for the hypothesis that attentional 
breathing during recall of an aversive autobiographical memory renders 
subsequent recall less vivid and unpleasant, compared to recall only. These 
Bayesian analyses did support this hypothesis, although effect sizes overall 
were small.

Taken together, the findings in Chapter 3 seem incongruent with the hy-
pothesis that the effectiveness of mindfulness-based cognitive therapy may 
be explained by a working memory model. This working-memory model of 
mindfulness-based cognitive therapy (van den Hout et al., 2011) differs from 
the original hypothesis of mindfulness-based cognitive therapy (Segal et al., 
2002), because it focuses on changing the quality of a negative thought (or 
autobiographical memory) rather than preventing a downward cycle of acti-
vations of dysfunctional thinking patterns and low mood.

Whether attentional breathing during recall may prevent activation of 
negative affect during subsequent recall was examined, but not described, in 
the replication study in Chapter 3. Additional analyses presented here in this 
discussion show that there was an effect for emotionality. The crucial Time x 
Condition interaction was significant (p < .01), indicating a greater decrease 
in emotionality after attentional breathing during recall than after recall only 
(d = 0.46). Thus, attentional breathing during recall of an aversive autobi-
ographical memory may prevent the activation of low mood.

These additional results seem congruent with the original hypothesis 
of mindfulness-based cognitive therapy. However, a recent finding interest-
ingly seems to challenge this original rationale. Mindfulness-based cognitive 
therapy was found to lower the overall levels of negative affect and perceived 
stress rather than preventing a downward cycle of negative affect and per-
ceived stress (Snippe, Dziak, Lanza, Nyklícek, & Wichers, 2017). Thereby, 
the working mechanisms of mindfulness-based cognitive therapy remain 
elusive, despite many efforts to examine them (e.g. Gu et al., 2015; van der 
Velden et al., 2015). Whether changing negative thinking patterns, overall 
levels of affect, or the relation between the two is key to the effectiveness of 
mindfulness-based cognitive therapy for prevention of relapse remains to be 
examined further.
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How do emotion-focused interventions change the affective impact 
of aversive autobiographical memory recall?
Imagery rescripting techniques or attentional breathing during recall can re-
duce the affective impact of subsequent aversive autobiographical memory 
recall. It was proposed in Chapter 2 that imagery rescripting may result in 
affective change by capitalizing on the ‘affect amplifying’ property of mental 
imagery. In Chapter 3, a working memory model was used to understand how 
attentional breathing during aversive autobiographical memory recall may 
change subsequent recall. There may be many ways in which psychologi-
cal intervention techniques change the affective impact of aversive autobi-
ographical memory recall.

A working memory model of imagery rescripting may also be considered, 
as suggested in Chapter 2. However, whether imagery rescripting indeed tax-
es working memory (as proposed by Hagenaars & Arntz, 2012) has not yet 
been studied. Furthermore, such a working memory model (Andrade et al., 
1997) proposes that taxing working memory would first render subsequent 
recall of the memory less vivid and thereby less unpleasant and emotional. 
Evidence for this time-course, changes in vividness followed by changes in 
unpleasantness, stems from experimental studies examining the effects of 
taxing working memory using eye movements (Leer et al., 2014; Smeets et al., 
2012). Interestingly, no effects on vividness were found for imagery rescript-
ing techniques and attentional breathing in Chapters 2 and 3. Thus, imagery 
rescripting and attentional breathing seem to impact the emotionality of fu-
ture recall without changing the vividness of the aversive autobiographical 
memory. This finding corresponds with other recent experimental findings 
that suggest that changes in image vividness may not be responsible for the 
effects of imagery rescripting (Çili, Pettit, & Stopa, 2017; Nilsson, Lundh, & 
Viborg, 2012), although this “absence of evidence is no evidence for the ab-
sence of the effect” (Altman & Bland, 1995). If changes in vividness are in-
deed not necessary for subsequent changes in emotionality, this would be 
inconsistent with a working memory model of imagery rescripting.

Alternatively, an influential review on the role of memory in the process 
of change in psychotherapy proposes that engaging in new emotional expe-
riences during recall of an aversive memory may be a key ingredient to ther-
apeutic change (Lane, Ryan, Nadel, & Greenberg, 2015). These new emotion-
al experiences are assumed to be integrated into the old memory structure 
through a process of memory reconsolidation (Lane et al., 2015) or retrieval 
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competition (Brewin, 2015). It is remarkable in this regard that performing 
positively valenced tasks was recently found to result in less distressing sub-
sequent recall than performing neutrally valenced tasks in an analogue trau-
ma paradigm (Tadmor et al., 2016). There may be a role for mental imagery 
in both the activation of the memory and in the activation of new emotional 
experiences during recall, for example using imagery rescripting (Dibbets & 
Arntz, 2015). As described in Chapter 2, imagery rescripting techniques may 
be used as “creative, entertaining, and inherently positive tasks that bring 
about positive emotions” during aversive autobiographical memory recall 
(Slofstra et al., 2016, p. 13). Whether changing how a patient feels during 
aversive autobiographical memory recall is the crucial ingredient for chang-
ing how the patient feels during subsequent recall is an empirical question 
that needs further study.

How autobiographical memories may be changed is a promising and 
fast-developing field of research (e.g. Kessler, Blackwell, & Kehyayan, 2017; 
Smith, Doran, Sippel, & Harpaz-Rotem, 2017), which may result in improve-
ments of existing interventions and innovative intervention techniques 
transdiagnostically, including for depression (for a recent review, see Beck-
ers & Kindt, 2017). Questions for future autobiographical memory research 
are whether it may suffice to change the affective experience during recall, 
and whether the degree of memory activation and the emotional experienc-
es during recall predict therapeutic change. A next step would be to explore 
whether and how therapists may capitalize on these processes to improve 
implementation of memory-based interventions transdiagnostically (Craske, 
Treanor, Conway, Zbozinek, & Vervliet, 2014; Hitchcock et al., 2017) and 
whether this ultimately improves treatment outcomes.

Affective responses and mental imagery
The relation between imagery-based processing and affective impact was 
experimentally studied in Chapter 4 and examined in daily life in Chapter 
6. The results show that increasing the level of imagery-based processing 
strengthens the negative affective responses to aversive autobiographical 
memory recall, but only for individuals with low levels of depressive symp-
tomatology. In the first study to date that used experience sampling meth-
odology to study imagery-based processing in the flow of daily life, higher 
levels of imagery were found to be associated with more positive affect and 
better mood.
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Imagery-based processing during aversive autobiographical 
memory recall
The study in Chapter 4 was designed to shed light on the interplay between 
depressive symptomatology, affective responses to aversive autobiographical 
memory recall, mental imagery, and rumination. It was hypothesized that 
imagery-based processing of aversive autobiographical memories would 
strengthen affective responses, compared to verbal processing. Higher lev-
els of trait imagery, but not the levels of imagery-based processing during 
recall of the aversive autobiographical memory, were observationally asso-
ciated with higher negative affective responses to recall. These correlational 
findings thereby support the notion that imagery-based processing may play 
a role in affective disturbances in depression (Holmes et al., 2016). However, 
when levels of imagery-based processing modes were manipulated (in the 
experimental part of the study), no direct effect of imagery-based processing 
on affective impact of recall was found compared to concrete verbal process-
ing. Only for individuals with low levels of depressive symptomatology did 
imagery-based processing result in stronger affective responses to the aver-
sive autobiographical memory compared to concrete verbal processing.

Thus, interestingly, these experimental results suggest that the caus-
al relation between imagery-based processing and affective change after 
aversive autobiographical memory recall may vary with levels of depressive 
symptomatology. Furthermore, the results of Chapter 4 seem in contrast with 
the effect of processing modes on affective impact of positive autobiograph-
ical memory recall (Nelis et al., 2015). Potentially, the causal effects of imag-
ery-based processing on affective change may vary not only with depressive 
symptomatology, but also with the valence (positive or aversive) of the auto-
biographical memory.

Simultaneously, in Chapter 4, the role of ruminative processing was ex-
amined. The results provided no support for the hypothesis that ruminative 
processing during aversive autobiographical memory recall may serve to 
avoid the accompanying distressing emotions (Eisma et al., 2013; Holmes & 
Mathews, 2010; Moulds, Kandris, Starr, & Wong, 2007). The observational 
findings in Chapter 4 demonstrated that depressive symptomatology, neg-
ative affect, negative affective change after recall, and trait levels of mental 
imagery and rumination were all positively correlated. Investigation of the 
unique impact of all these constructs seems somewhat hampered due to this 
high overlap. Indeed, it has recently been questioned whether it is fruitful 
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to study such constructs in isolation when attempting to gain a better un-
derstanding of depressive symptomatology (Spinhoven, Drost, de Rooij, van 
Hemert, & Penninx, 2016).

Imagery-based processing in daily life
The proposed ‘affect amplifying’ role of mental imagery was further inves-
tigated in Chapter 6. It was hypothesized that in daily life higher levels of 
imagery-based processing would be associated with strengthened affective 
responses to both positively and negatively valenced mental representations. 
Experience sampling methodology was used as an innovative method to ex-
plore the relation between mental imagery and affect in daily life. These ef-
fects were explored in a group of remitted previously depressed individuals 
and in a never depressed control group.

Based on the descriptive results from Chapter 6, most previously de-
pressed individuals seemed to experience at least a certain amount of mental 
images in daily life and could identify mental images that were more salient 
to them, for example picturing their deceased mother. This is in line with 
previous studies (Holmes et al., 2016; Moritz et al., 2014) which demonstrate 
that mental imagery may form an integral part of how individuals (previ-
ously) diagnosed with depression think and feel. This finding adds to a body 
of literature demonstrating that using mental imagery might contribute to 
understanding and treatment of depressive symptomatology (Holmes et al., 
2016).

Contrary to our expectation, higher levels of imagery-based processing 
were not significantly associated with stronger affective responses. Within 
individuals, moments characterized by higher levels of imagery-based pro-
cessing were unexpectedly associated with more positive affect and better 
mood, regardless of the valence of the mental representation. This positive 
relation between mental imagery and affect and mood was observed in both 
the group of previously depressed individuals and the group of never de-
pressed individuals. The causality of the within-individual association be-
tween higher levels of imagery-based processing in daily life and more posi-
tive affect and better mood could not be established and should be examined 
in future studies, by manipulating imagery-based processing in daily life.



166

08

Chapter 8

166

Individual differences in affective trajectories 
and their clinical relevance to depressive relapse
Individual differences in affective trajectories while undergoing different 
relapse prevention interventions were examined in Chapters 5 (design) and 
7. It was explored whether experience sampling methodology can be used 
to detect within-individual negative affective change in remitted previously 
depressed individuals undergoing different relapse prevention treatments. 
It was hypothesized that in groups of individuals receiving the same relapse 
prevention strategy individual differences in negative affective trajectories 
would be observed, which may be of clinical relevance by being associated 
with future relapse. The results demonstrated that these individual affective 
trajectories could indeed be detected using experience sampling methodol-
ogy, although the results cast doubt on their immediate clinical relevance.

Within-individual change was assessed in remitted previously de-
pressed individuals that were randomly assigned to either antidepressant 
medication continuation only, antidepressant medication continuation com-
bined with preventive cognitive therapy, or tapering of antidepressant med-
ication in combination with preventive cognitive therapy. Within-individual 
affective trajectories, both in levels of negative affect and negative affective 
inertia, could indeed be assessed using experience sampling methodology. 
The results indicated that these affective trajectories may vary greatly from 
person to person. However, the expected within-individual increases in neg-
ative affect were only found in a very small proportion (9%) of previously 
depressed individuals who subsequently relapsed. Moreover, five of the nine 
individuals (56%) that demonstrated decreases in negative affect neverthe-
less relapsed later. These results, in the largest patient study that examined 
these individual trajectories during relapse prevention treatment to date as 
far as we are aware of, therefore call into question whether these individual 
differences are clinically meaningful.

Future studies should further examine the clinical relevance of affect 
dynamics and individual trajectories in relapse prevention, using larger pa-
tient samples. First, observational experience sampling methodology studies 
may be used to examine whether, taking between-individual differences into 
account, positive or negative affective trajectories are predictive of future re-
lapse. If affective trajectories add to the prediction of future relapse, experi-
mental studies may examine whether assessing these individual trajectories 
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may be used to improve relapse prevention. For example, if relapse preven-
tion strategies target affective trajectories differentially (as suggested by Bak-
ker et al., 2016), such information may be used to tailor relapse prevention 
strategies to individual differences. Alternatively, it may be examined wheth-
er providing therapists and patients with feedback on individual affective 
trajectories improves treatment outcome.

Theoretical considerations
Overlap between mental imagery and autobiographical memories

 “When people remember, they imagine, 
and when they imagine, they use memory.” 

Conway & Loveday, 2015, p. 574

In this thesis, the role of mental imagery in affect and affective disturbances 
was examined. To this end, imagery-based autobiographical memories were 
used in Chapters 2–4. However, as stated the quote above, mental imagery 
may overlap to a great extend with autobiographical memory (Holmes et al., 
2016; Holmes & Mathews, 2010). Autobiographical memory is defined as “a 
(…) knowledge base in which cues constantly cause patterns of activation, 
some of which may stabilize into memories” (Conway & Loveday, 2015) and 
mental imagery is defined as “representations and the accompanying expe-
rience of sensory information without a direct external stimulus” (Pearson 
et al., 2015). When loosely contrasting these definitions, autobiographical 
memory refers to the information that is represented, whereas mental im-
agery refers to the manner in which this information is brought to mind. 
Mental imagery and autobiographical memories may be distinct, but are also 
closely related (Schacter, Welker, Conway, Loveday, & Cole, 2016).

That an autobiographical memory can be recalled with varying levels 
of imagery-based processing was illustrated in Chapter 4 of this thesis. The 
processing mode measures confirmed that the levels of imagery-based pro-
cessing of an aversive autobiographical memory changed after manipulation. 
This finding is in line with the study of Nelis et al. (2015), which demon-
strated that positive autobiographical memories can be recalled with varying 
levels of imagery-based processing. However, more imagery-based recall of 
an autobiographical memory (e.g. Chapter 4 and Nelis et al., 2015) may also 
have resulted in a different representation of the memory in question. When 
prompted to remember the situation in an imagery-based manner, additional 
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details or contextual information of the autobiographical memory may be 
recalled. Can increased affective impact then be attributed to imagery-based 
processes, or do they result from recall of a different autobiographical mem-
ory?

The question raised above demonstrates how complex it may be to dif-
ferentiate autobiographical memory recall from imagery-based processes. 
One cannot simply measure imagery-based processing without capturing 
some sort of mental representation that is being processed. This limits inter-
pretation of the findings in Chapters 4 and 6, because they may not be attrib-
utable to either the content (autobiographical memory in Chapter 4 or the 
mental representation in Chapter 6) or the level of imagery-based process-
ing. In other words, when examining mental imagery, it may be impossible to 
separate content and manner.

From negative towards positive mental imagery and affect
A final consideration is that the studies discussed in Chapters 2–4 of the cur-
rent thesis focused on negative, rather than positive, mental imagery. The 
reasons for using aversive autobiographical memories were twofold. First, 
negative mental imagery is an important transdiagnostical phenomenon 
(Di Simplicio et al., 2016; Hackmann & Holmes, 2004; Krans, 2011). Second, 
aversive autobiographical memories play a role in the onset, maintenance 
(Dalgleish & Werner-Seidler, 2014), and recurrence of depressive symptom-
atology (Weßlau et al., 2015).

However, research into the role of mental imagery in depression has 
shifted its focus from an abundance of negative imagery to a lack of positive 
imagery (Weßlau & Steil, 2014). Reduced vividness of prospective positive 
imagery has been found in currently depressed (Morina et al., 2011) and dys-
phoric individuals (Holmes et al., 2008). Previously depressed individuals 
had reduced vividness of positive autobiographical memories after a mood 
induction (Werner-Seidler & Moulds, 2011). In sum, evidence is accumu-
lating that depression is associated with not only an abundance of negative 
mental imagery, but also a lack of positive mental imagery (Holmes et al., 
2016).

Positive mental imagery may be a protective factor against depressive 
symptomatology (Holmes et al., 2016). Depressed individuals who were able 
to generate vivid positive future images were more optimistic and quick-
er to regain their optimism (Ji, Holmes, & Blackwell, 2017). Also, currently 
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depressed individuals with more everyday use of mental imagery were found 
to derive more affective benefit from positive mental imagery in the labora-
tory (Görgen, Joormann, Hiller, & Witthöft, 2015). A recent review illustrates 
how a lack of such prospective imagery may be associated with well-being 
(Schacter, Welker, & MacLeod, 2016).

Increasing positive mental imagery may be a powerful therapeutic tool. 
In Chapter 2 of this thesis, changing an aversive autobiographical memory 
into a positive image reduced its emotional impact during future recall. This 
opens up the possibility of using positive imagery rescripting of aversive au-
tobiographical memories, which may reduce the impact of aversive autobi-
ographical memories and simultaneously enhance the availability of positive 
imagery. Treatment packages that include increasing positive mental imag-
ery are already being used. In preventive cognitive therapy, for instance, pos-
itive mental imagery is stimulated through encoding and recalling of positive 
memories (Bockting, 2009). Furthermore, the imagery-based Padesky tech-
nique is used to challenge dysfunctional beliefs by identifying and imagin-
ing an extremely positive belief and a corresponding positive dream-image 
(Bockting, 2009). Another example is the formulation and strengthening of 
positive self-images in competitive memory training (Korrelboom, Maars-
ingh, & Huijbrechts, 2012). A recent case study (Blackwell & Holmes, 2017) 
illustrates the potential for a computerized positive imagery training for de-
pression (cognitive bias modification). The patient starts experiencing flash-
es of positive imagery, accompanied by boosted mood and pro-active behav-
iors (Blackwell & Holmes, 2017).

Research on the role of affect in depression has seen a seemingly paral-
lel increased attention for positive affect in addition to negative affect (see 
Blackwell et al., 2015; Dunn, 2012; Joormann & Stanton, 2016). For example, 
a higher degree to which positive affect lasts from one moment to the next 
(high positive affective inertia) was associated with lower risk of future de-
pression (Höhn et al., 2013). Moreover, levels of positive affect as assessed 
once after remission were predictive of future levels of depressive symptom-
atology (de Jonge et al., 2017). Therefore, it may be worthwhile to examine 
positive affective trajectories during depressive relapse prevention in addi-
tion to the negative affective trajectories examined in Chapter 7. Furthermore, 
the results of Chapter 6 suggest that imagery-based processing may play a 
role in positive affect and boosted mood. In sum, examining the potential for 
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increasing positive mental imagery and positive affect in depression seems to 
be a fruitful avenue for future research.

Methodological considerations
Non-clinical samples — Generalizability of results
An important limitation for some of the findings discussed is that they con-
cern non-clinical samples. Examining potential psychopathological process-
es in non-clinical samples is common in the field of experimental psycho-
pathology (Vervliet & Raes, 2013), which uses laboratory-based research to 
discover and explain the etiology and maintenance of psychopathological 
processing, and how these may be altered (Forsyth & Zvolensky, 2001). An 
important assumption in experimental psychopathology research is that the 
same processes and mechanisms that determine normal adaptive behavior 
may result in abnormal behavior in psychopathology. In other words, nat-
urally occurring processes can ‘move from a normal psychological experi-
ence to a dysfunctional one’ (Forsyth & Zvolensky, 2001). Another, related, 
assumption is that abnormal processes can be mimicked in healthy individu-
als (Vervliet & Raes, 2013). Advantages of using non-clinical samples include 
availability of the participants, low costs, and high experimental control in 
a homogeneous group. Furthermore, it may be ethically preferable to ex-
periment with recalling aversive autobiographical memories in non-clinical 
samples first, before examining the effects in clinical samples, where these 
procedures may be more burdensome. However, these advantages come at 
the cost of a translational gap between findings in non-clinical samples and 
their relevance for clinical cases (Vervliet & Raes, 2013).

Maybe this was most evident in Chapter 4, where increasing imag-
ery-based processing of an aversive autobiographical memory resulted in 
greater affective impact only for individuals with low levels of depressive 
symptomatology. This demonstrates that within-individual effects may in-
deed vary as a function of between-individual differences in depressive 
symptomatology. Non-clinical samples may differ qualitatively from clinical 
samples, reducing the generalizability of the results. For example, whether 
aversive autobiographical memories in non-clinical samples differ qualita-
tively from those in patient samples is subject of debate (e.g. Brewin et al., 
1996; Bywaters, Andrade, & Turpin, 2004; Holmes, 2003; Rubin et al., 2008). 
If aversive autobiographical memories in non-clinical samples are indeed 
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different, the effects of imagery-based processing or rescripting thereof may 
not generalize to the autobiographical memories targeted in clinical practice.

Furthermore, the operationalizations of interventions in experimental 
studies may not be equivalent to the treatments under study (Tolin, McKay, 
Forman, Klonsky, & Thombs, 2015). For example, there is more to mindful-
ness-based cognitive therapy than attentional breathing (van den Hout et al., 
2011). Similarly, in Chapter 2, imagery rescripting techniques were opera-
tionalized by making conceptual and perceptual changes. However, there are 
other, potentially crucial, elements of imagery rescripting that are not cap-
tured by this operationalization, such as explicitly formulating one’s unmet 
needs in a situation (Holmes et al., 2007). Imagery rescripting may encom-
pass a variety of elements that may all contribute to psychological change in 
their own manner, and this contribution may also depend on the memory 
that is being rescripted and the person that is rescripting. Therefore, effects 
of experimental studies that examine one specific element of a psychological 
intervention may not generalize to the effects of that intervention in clinical 
practice.

Finally, the effects on outcome measures used in non-clinical experi-
mental studies may not reflect meaningful changes in clinical settings. For 
example, imagery rescripting techniques were found to change affective ex-
periences during subsequent recall in experimental studies in the current 
thesis (Slofstra et al., 2016). However, it remains to be examined not only 
whether these effects hold in clinical samples, but also whether changing the 
affective impact of aversive autobiographical memory recall is indeed crucial 
for therapeutic change (Lane et al., 2015).

In sum, although there may be valid reasons to examine psychological 
processes in non-clinical samples, the results of non-clinical experimental 
studies should be interpreted with care. First, the processes under study 
may be critically different in clinical populations, and therefore effects may 
be different. Second, experimental studies often require narrow operation-
alizations of psychological interventions that may not reflect the broad ef-
fects of the multifaceted intervention in clinical practice. Third, the question 
remains how short-term effects on the outcome measures in experimental 
non-clinical studies relate to long term effects of interventions in clinical 
practice. Therefore, “if extended to patient samples” is not a hollow phrase 
but an urgent requirement.
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Experience sampling methodology
The number of studies using experience sampling methodology has in-
creased exponentially over the last years (Hamaker & Wichers, 2017). Expe-
rience sampling can be used for scientific purposes, for example to examine 
processes, outcomes, and individual differences during therapy (Bos, Scho-
evers, & aan het Rot, 2015). It may be excellently suited for the assessment of 
subjectively experienced states in daily life, such as affect and mental imag-
ery, as demonstrated in Chapter 6. Furthermore, dynamic processes can be 
studied using experience sampling methodology, which have been proposed 
to be highly clinically relevant (Fried et al., 2017; Nelson, McGorry, Wichers, 
Wigman, & Hartmann, 2017; van de Leemput et al., 2014; van Os et al., 2017; 
Wichers et al., 2016). However, several important limitations to experience 
sampling methodology remain to be considered.

First, there are theoretical questions on how the results from experience 
sampling studies should be interpreted, i.e. how they relate to the theoreti-
cal frameworks of psychopathology they are supposedly testing (Wichers et 
al., 2017). Hypothetically, for example, negative affective inertia as studied 
in Chapter 7 may either reflect limited affective responses to change in the 
environment or, alternatively, normal affective responses to limited changes 
in the environment. The question whether the results from experience sam-
pling studies indeed pertain to the dynamical processes under study is open 
for further investigation.

Second, it has been suggested that certain subgroups of participants may 
not be willing or able to comply with the experience sampling regime and 
therefore do not provide the responses needed for analyses (Verhagen et al., 
2016). This may have been the case in Chapters 6 and 7, where 21–36% of pre-
viously depressed participants refused to use the ‘Imagine your mood’ app 
or did not complete enough questionnaires. Moreover, in Chapter 7, the time 
series of some participants could not be analyzed due to floor effects or vio-
lation of the assumptions of the analyses. Therefore, the results of experience 
sampling studies may not generalize to all individuals.

Third, examining psychological processes using experience sampling 
methodology may simultaneously influence these processes (Hamaker & 
Wichers, 2017). For example, in Chapter 7, anecdotal evidence indicated 
that the repeated assessments may have facilitated recognition of emotions. 
Thus, when experience sampling methodology is used to assess the effects of 
an intervention, the results may reflect the effect of the experience sampling 
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procedure instead. A related and important cause for concern is that expe-
rience sampling methodology was found to pose a heavy burden on some 
patients in Chapter 7.

It has been suggested that experience sampling methodology may be 
used for personalization of diagnostics and treatment in clinical practice 
(e.g. van Os et al., 2017, Verhagen et al., 2016; Wichers et al., 2016). However, 
the abovementioned concerns may limit the applicability of experience sam-
pling methodology to clinical practice. For example, when experience sam-
pling methodology would be used for personalized diagnostics, the results 
may be invalidated by reactivity to the procedure. Furthermore, the results 
of Chapter 7 suggest that using experience sampling methodology to assess 
individual trajectories in response to treatment may not necessarily reflect 
clinically meaningful changes. Finally, within-individual effects found using 
experience sampling methodology reflect associations and not necessarily 
causal effects (Hamaker & Wichers, 2017). For example, although mental im-
agery was associated with better mood in Chapter 6, these findings do not 
demonstrate that changing mental imagery in daily life would impact affect. 
The crucial question for future research is whether and how tailoring inter-
ventions using experience sampling methodology may result in better treat-
ment outcomes. In sum, while experience sampling methodology is widely 
praised for its ecological validity (Shiffman et al., 2008), its clinical validity is 
in need of further investigation.

The causal effects of mental imagery on affective change in daily 
life — Future avenues
Whether mental imagery causally impacts affect in daily life may be exam-
ined using micro-randomized trials (Hekler et al., 2016; Klasnja et al., 2015). 
In micro-randomized trials, interventions are randomly assigned to moments 
in daily life. For example, participants may be randomly prompted to either 
increase the level of imagery-based processing or the level of verbal process-
ing of their current mental representation. These micro-randomized trials 
might in addition be used to examine potential moderating factors (Hekler 
et al., 2016; Klasnja et al., 2015), both within and between individuals. For 
example, within individuals, the quality of a mental representation, e.g. its 
valence or vividness, may moderate the effect of imagery-based processing 
of this mental representation on affective responses. Between-individuals, 
levels of depressive symptomatology may moderate effects of imagery-based 
processing on affective responses (as demonstrated in Chapter 4).
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Interestingly, when an individual learns from experience, the immediate 
effect of a manipulation may influence that individual over a longer period 
of time. For example, individuals may start changing their processing mode 
themselves, without instructions. This poses methodological challenges 
(Hamaker & Wichers, 2017). However, therapeutically it is highly desirable 
that patients learn skills over time and habitually integrate these in their dai-
ly lives. Future studies need to explore how causal within-individual effects 
may depend on individual differences and intra-individual change.

Changing emotion — Clinical relevance
In this thesis, within-individual affective changes were investigated. It seems 
intuitively appealing that within-individual affective changes are of clinical 
relevance in depression. However, a recent review on emotion research in 
depression demonstrates how little we actually know about affective distur-
bances and calls for further study of affective change (Rottenberg, 2017). In-
triguingly, the results from Chapter 7 cast doubt on the clinical relevance of 
such within-individual affective changes.

Within-individual affective trajectories may not be immediately indic-
ative of changes in treatment success or relapse risks. Importantly, with-
in-individual changes do not occur in isolation of between-individual differ-
ences. In Chapter 7, only individuals with higher baseline levels of negative 
affect could experience a decrease in their negative affect during the relapse 
prevention treatment. Also, a ten-point decrease in negative affect may be a 
relatively small change for an individual with high levels of negative affect, 
whereas this same ten-point decrease may represent a meaningful change 
below a certain threshold in another individual. Finally, a lack of affective 
change is not per se indicative of a lack of treatment effect. Amongst recur-
rently depressed individuals recruited at a time of stable remission, changes 
for the worse are expected. Therefore, no increase in negative affect could 
be considered a success in this group. Thus, the combination of within-in-
dividual change and between-individual differences needs to be examined 
further to improve long-term depression outcomes (e.g. Monden, Stegeman, 
Conradi, de Jonge, & Wardenaar, 2016).

If clinically relevant, examining within-individual affective changes 
in response to interventions can contribute to understanding the working 
mechanisms of interventions, as was attempted in Chapters 2 and 3 of the 
current thesis. Also, relating these within-individual changes to other pro-
cesses, such as mental imagery, can shed light on the dynamic interplay 
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between cognitive and affective disturbances in psychopathology, as exam-
ined in Chapters 4 and 6. As was elaborated upon in Chapter 5, understanding 
the working mechanisms of different relapse prevention strategies, unveiling 
the processes underlying affective disturbances, and discerning the individ-
ual trajectories towards depressive relapse can yield complementary infor-
mation that may enable therapists to tailor interventions to individual needs. 
However, to date, the empirical evidence base for such personalized treat-
ments seems very limited. Specifically, the clinical relevance of within-indi-
vidual affective change needs to be examined.

Conclusion 
In this thesis, affective change, mental imagery, and depressive relapse were 
examined. A series of experiments were presented that investigated how 
psychological intervention techniques may alter affective experiences. A 
striking finding was that different psychological intervention techniques 
may change the affective impact of aversive autobiographical memories, in-
cluding simple techniques such as changing the colours in the imagery-based 
memory.

How mental imagery is associated with affective responses after auto-
biographical memory recall was examined in an experimental laboratory 
study, where the relation between mental imagery and affective responses 
was found to be dependent on the level of depressive symptomatology. Fur-
thermore, experience sampling methodology was used to assess the role of 
mental imagery in daily life. Interestingly, higher levels of mental imagery 
were found to be associated with better mood, both in a previously depressed 
and a never depressed sample.

Individual differences in affective trajectories while undergoing relapse 
prevention strategies were examined. The results demonstrated that individ-
ual affective trajectories can be detected using experience sampling meth-
odology, although no immediate relevance of these affective trajectories for 
future relapse could be demonstrated.

Looking ahead, there is still a long road towards improving relapse pre-
vention in depression. Critical questions for future research are, first, how 
affective change may be achieved in the daily life of patients, second, wheth-
er short term affective change is of clinical relevance for long term treatment 
outcome, and finally, whether individual differences in affect and affective 
change may inform personalized relapse prevention that result in improved 
treatment outcomes.




